
 

Mark Schem e (Results)  

 

Sum m er 2012 

 

 

 
GCE Biology (6BI 05)  Paper 01 
Energy, Exercise and Coordinat ion 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ed ex cel  an d  BTEC Qu al i f i ca t ion s 

 

Edexcel and BTEC qualificat ions com e from  Pearson, the world’s leading learning 

com pany. We provide a wide range of qualificat ions including academ ic, vocat ional, 

occupat ional and specific program m es for employers. For further inform at ion, please 

visit  our website at  www.edexcel.com. 

 

Our website subject  pages hold useful resources, support  m aterial and live feeds from  

our subject  advisors giving you access to a portal of inform at ion. I f you have any 

subject  specific quest ions about  this specificat ion that  require the help of a subject  

specialist , you m ay find our Ask The Expert  em ail service helpful.  

 

www.edexcel.com / contactus 
 

 

 

 

 

 

 

 

 

 

 

 

 

Pear son :  h e lp in g  p eop le p r og r ess, ev er y w h er e 

Our aim  is to help everyone progress in their  lives through educat ion. We believe in 

every kind of learning, for all k inds of people, wherever they are in the world. We’ve 

been involved in educat ion for over 150 years, and by working across 70 count r ies, in 

100 languages, we have built  an internat ional reputat ion for our com m itm ent  to high 

standards and raising achievem ent  through innovat ion in educat ion. Find out  m ore 

about  how we can help you and your students at :  www.pearson.com / uk 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sum m er 2012 

Publicat ions Code UA031782 

All the m ater ial in this publicat ion is copyright  

©  Pearson Educat ion Ltd 2012 

 



 

 

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 sam e way as they m ark the 

last .  

• Mark schem es 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 m ark according to the m ark schem e 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 schem e 

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 m arks if deserved, i.e. if the 

answer m atches the m ark schem e.  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 schem e. 

• Where som e judgem ent  is required, m ark schem es will provide the 

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

be lim ited. 

• When exam iners are in doubt  regarding the applicat ion of the m ark 

schem e 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. 

 

Qu al i t y  o f  W r i t t en  Com m u n icat ion  

Quest ions which involve the writ ing of cont inuous prose will expect  candidates to:  

 

• Write legibly, with accurate use of spelling, gram m ar and punctuat ion in 

order to m ake the m eaning clear 

•  Select  and use a form  and style of writ ing appropriate to purpose and to 

com plex subject  m at ter 

•  Organise inform at ion clearly and coherent ly, using specialist  vocabulary 

when appropriate. 

  

Full m arks will be awarded if the candidate has dem onst rated the above abilit ies. 

Quest ions where QWC is likely to be part icular ly im portant  are indicated (QWC) in 

the m ark schem e, but  this does not  preclude others.  

 

 

 

 

 

 

 

 

 

 

 



 

GENERAL I NFORMATI ON 

 

   The following sym bols are used in the m ark schem es for all quest ions:  

 

Sym bol Meaning of sym bol 

;  sem i colon I ndicates the end of a m arking point  

Eq 

I ndicates that  credit  should be given for other 

correct  alternat ives to a word or statem ent , as 

discussed in the Standardisat ion m eet ing 

/  oblique 
Words or phrases separated by an oblique are 

alternat ives to each other 

{ }  curly brackets 

I ndicate the beginning and end of a list  of 

alternat ives (separated by obliques)  where 

necessary to avoid confusion 

( )  round brackets 

Words inside round brackets are to aid 

understanding of the m arking point  but  are not  

required to award the point  

[ ]  square brackets 
Words inside square brackets are inst ruct ions or 

guidance for exam iners 

[ CE]  or [ TE]  Consecut ive error /  t ransferred error 

 

 

Cr ossed  ou t  w or k  

 

I f a candidate has crossed out an answer and writ ten new text , the crossed out work can 

be ignored.  I f the candidate has crossed out work but writ ten no new text , the crossed 

out work for that quest ion or part  quest ion should be marked, as far as it  is possible to 

do so. 

 

Spel l in g  an d  clar i t y  

 

I n general, an error m ade in an early part  of a quest ion is penalised when it  occurs 

but  not  subsequent ly.  The candidate is penalised once only and can gain credit  in 

later parts of the quest ion by correct  reasoning from  the earlier incorrect  answer. 

 

No m arks are awarded specifically for quality of language in the writ ten papers, 

except  for the essays in the synopt ic paper.  Use of English is however taken into 

account  as follows:  

 

• the spelling of technical term s m ust  be sufficient ly correct  for the answer to be 

unam biguous  

 e.g. for amylase, ‘ammalase’ is acceptable whereas ‘amylose’ is not  

 e.g. for glycogen, ‘glicojen’ is acceptable whereas ‘glucagen’ is not  

 e.g. for ileum, ‘illeum’ is acceptable whereas ‘ilium ’ is not  

 e.g. for m itosis, ‘mytosis’ is acceptable whereas ‘meitosis’ is not  

 

• candidates m ust  m ake their  m eaning clear to the exam iner to gain the m ark. 

 

• a correct  statem ent  that  is cont radicted by an incorrect  statem ent  in the sam e part  

of an answer gains no m ark – irrelevant  m aterial should be ignored 

  



 

Quest ion 

Num ber 

Answer Mark 

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

 

 

Quest ion 

Num ber 

Answer Mark 

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

 

 

Quest ion 

Num ber 

Answer Mark 

1 ( b )  

 

D ;  

 

( 1 )  

 

 

Quest ion 

Num ber 

Answer Mark 

1 ( c)  

 

A ;  

 

( 1 )  

 

 

Quest ion 

Num ber 

Answer Mark 

1 ( d )  C ;  ( 1 )  

 

 

Quest ion 

Num ber 

Answer Mark 

1 ( e)  D ;  ( 1 )  

 

  



 

Quest ion 

Num ber 

Answer Mark 

2  ( a) ( i )  all the { DNA /  genes /  eq}  of ( the hum an species)  

;  

 

 

( 1 )  

 

 

Quest ion 

Num ber 

Answer Mark 

2  ( a) ( i i )  Any on e  from :  

 

1.  idea of discr im inat ion e.g. insurers m ight  have 

access to a person’s DNA /  

 

2.  idea of who decides whether a person is tested /  

 

3.  idea of need for confident ialit y /  

 

4.  expensive m edical t reatm ents m ight  be 

rest r icted /  eq ;  

 

 

 

 

 

 

 

 

 

 

 

( 1 )  

 

 

 

Quest ion 

Num ber 

Answer Mark 

2  ( b ) ( i )   

1.  idea that  (Hum an Genom e Project )  ident ifies 

allele related to m elanom a e.g. m utant  allele, 

aberrant  allele ;  

 

2.  idea that  drug targets this allele ;  

 

3.  (m utant )  allele can no longer express it self /  eq 

;  

 

4.  idea of drug prevent ing t ranslat ion ;  

 

5.  idea that  such a drug is m ore effect ive ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Quest ion 

Num ber 

Answer Mark 

2  ( b ) ( i i )   

1.  idea that  drug affects expression of the allele ;  

 

2.  idea that  protein not  produced ;   

 

3.  idea that  (m elanom a)  cells killed ;  

 

4.  idea that  (m elanom a)  cells do not  divide ;  

 

5.  idea that  they are replaced with norm al body 

cells ;  

 

6.  through m itosis /  eq ;   

 

7.  descript ion of specific part  of m itosis affected 

e.g. no spindle fibres ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 4 )  

 

 

Quest ion 

Num ber 

Answer Mark 

2  

( b ) ( i i i )  

1.  random ised t r ial /  eq ;  

 

2.  { large num ber /  eq}  of pat ients ;  

 

3.  double blind /  eq ;  

 

4.  idea of { use of placebo /  use of current  

t reatm ent }  ;  

 

5.  test ing how effect ive the drug is on pat ients /  eq 

;  

 

 

 

 

 

 

 

 

 

 

 

( 2 )  

 

Quest ion 

Num ber 

Answer Mark 

2  ( c)  1.  yeast  cells have hum an collagen { gene /  allele /  

DNA /  eq}  ;  

 

2.  idea that  new collagen is recognised as ‘self’ 

e.g. has no non-self ant igens ;  

 

3.  does not  t r igger im m une response /  eq ;  

 

 

 

 

 

 

 

 

 

( 2 )  

 

  



 

Quest ion 

Num ber 

Answer Mark 

3  ( a) ( i )  1.  cage with no enrichm ent  /  eq ;  

 

2.  idea of sam e regim e e.g. starvat ion t im e, 

feeding t im e, t im e in cage ;   

 

 

 

 

 

( 2 )  

 

 

Quest ion 

Num ber 

Answer Mark 

3  ( a) ( i i )  idea of m ot ivat ion e.g. to encourage them  to look 

for food ;  

 

 

( 1 )  

 

 

Quest ion 

Num ber 

Answer Mark 

3  ( b )  1.  overall t rend increases /  eq ;  

 

2.  idea of rapid increase in visit ing over first  { 2 /  3 

/  5}  days /  eq ;  

 

3.  after this the increase in visit ing slows down /  eq 

;  

 

4.  com m ent  on lower percentage on day 4 ;  

 

5.  com m ent  on levels off from  day { 5 /  9}  ;  

 

6.  idea that  the rats did not  visit  all the floors (on 

each day)  e.g. 100%  of the floors never 

achieved ;  

 

7.  m anipulat ion of figures /  eq ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 

Quest ion 

Num ber 

Answer Mark 

3  ( c)  1.  idea that  explorat ion encouraged in group P ;  

 

2.  due to { enrichm ent  /  hidden food /  eq}  ;  

 

3.  idea that  they are m ore int repid e.g. they visit  

m ore of the m aze ;  

 

4.  { bet ter /  m ore adept  /  eq}  at  looking for food /  

learnt  to look for food ;  

 

 

 

 

 

 

 

 

 

 

( 2 )  

 

 

 

 

 

 

 



 

 

Quest ion 

Num ber 

Answer Mark 

3  ( d )  1.  m ore synapses / eq ;  

 

2.  idea that  m ore { connect ions between neurones 

/  neurones connected together}  ;  

 

3.  idea of bet ter learning capacity ;  

 

 

 

 

 

 

 

 

( 2 )  

 

  



 

Quest ion 

Num ber 

Answer Mark 

* 4  ( a)  Tak e in t o  accou n t  q u al i t y  o f  w r i t t en  

com m u n icat ion  w h en  aw ar d in g  t h e 

f o l low in g  p o in t s. 

 

1.  idea of calibrat ion for volum e ;  

 

2.  idea of calibrat ion for t im e ;  

 

3.  descript ion of how to calculate t idal volum e 

( from  t race)  /  eq ;  

 

4.  idea that  one peak =  one breath ;  

 

5.  reference to breathing rate is num ber of peaks 

per m inute ;  

 

6.  idea of standardised group of m ales and fem ales 

e.g. sam e age, non-sm okers ;  

 

7.  idea that  t races taken at  rest  ;  

 

8.  reference to replicates ;  

 

9.  descript ion of how to calculate the m ean from  

the t race ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 6 )  

 

 

 

 

Quest ion 

Num ber 

Answer Mark 

4  ( b ) ( i )   

1.  PEF increases ( from  15)  to when they are in 

their  30s and then decreases ;  

 

2.  reaches a peak at  age { 30 to 34}  for wom en /  

eq ;  

 

3.  reaches a peak at  age { 36 to 39}  for m en /  eq ;  

 

4.  idea that  PEF falls below value at  15 ( later on in 

life)  ;  

 

5.  m anipulat ion of figures to illust rate the points 

above ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 4 )  

 

 

 

 

 



 

Quest ion 

Num ber 

Answer Mark 

4  ( b ) ( i i )  weakening of m uscles /  loss of elast icity of lungs ;   

( 1 )  

 

 

Quest ion 

Num ber 

Answer Mark 

4  

( b ) ( i i i )  

 

1.  he is m ore than 30%  below /  m ust  be less than 

400 dm 3 m in -1/  he is { 37 to 39 % }  below  /  eq ;  

 

2. therefore his asthm a is not  under cont rol ;  

 

 

 

 

( 2 )  

 

 

Quest ion 

Num ber 

Answer Mark 

4  

( b ) ( i v )  

height  ;   

( 1 )  

 



Quest ion 

Num ber 

Answer Mark 

5  ( a) ( i )  { pigm ent  /  eq}  at  back of eye absorbs light  /  no 

light  is reflected out  ( from  the choroid)  ;  

 

 

( 1 )  

 

Quest ion 

Num ber 

Answer Mark 

5  ( a) ( i i )   

1.  circular m uscles cont ract  (and radial m uscles 

relax)  to { const r ict  /  eq}  pupil ;  

 

2.  radial m uscles cont ract  (and circular m uscles 

relax)  to { dilate /  eq}  pupil ;  

 

3.  need for fine cont rol of aperture to allow pupil 

to be reset  to a different  size /  allow changing 

to take account  of varying light  intensity ;   

 

4.  ( these)  m uscles can only shorten /  eq ;  

 

5.  antagonist ic m uscles have opposite effects /  eq 

;  

 

6.  idea that  cont ract ion of one m uscle set  

st retches the other ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 

 

Quest ion 

Num ber 

Answer Mark 

5  

( a) ( i i i )  

1.  details of im pulse e.g. depolar isat ion /  eq ;   

 

2.  reference to bipolar { neurone /  cell /  eq}  ;  

 

3.  reference to sensory neurone /  eq ;  

 

4.  reference to opt ic nerve ;  

 

5.  reference to { m otor /  eq}  neurone connected to 

( radial)  m uscles ;  

 

6.  reference to cont ract ion of radial m uscle ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 

 

 

 

 

 

 

 



 

Quest ion 

Num ber 

Answer Mark 

5  ( b )   

1.  has an effect  on nervous system  of ir is /  eq ;  

 

2.  radial m uscles cont ract   /  eq ;  

 

3.  idea of prevent ion of pupil const r ict ion ;  

 

4.  larger aperture /  pupil dilates /  eq ;  

 

5.  let t ing m ore light  in /  eq ;   

 

6.  (so)  can see { m ore /  all /  eq}  ret ina ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 

 

 

Quest ion 

Num ber 

Answer Mark 

5  ( c)   

1.  ret inol and ret inal are very sim ilar in st ructure /  

eq ;  

 

2.  idea of ret inol is needed to m ake ret inal /  eq ;  

 

3.  idea that  shortage of ret inol in diet  leads to less 

ret inal ;  

 

4.  in rods ;  

 

5.  idea that  this leads to reduced vision in { low 

light  /  at  night  /  eq}  ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 

 

  



 

Quest ion 

Num ber 

Answer Mark 

6   

 

1 for each correct  row. 

 

St at em en t  Tick  ( )  o r  cr oss ( × )  

Cause cell depolar isat ion ×  

Affected by all wavelengths of light  ×  

I nvolved in plant  growth and 

developm ent  

 

Affected by darkness  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 4 )  

 

  



 

Quest ion 

Num ber 

Answer Mark 

7  ( a)  1.  high num bers of obese people /  eq ;  

 

2.  this is linked to increased r isk of diseases such 

as { diabetes /  CVD /  eq}  ;  

 

3.  idea that  this puts an econom ic burden on 

society ;  

 

 

 

 

 

 

 

 

( 2 )  

 

Quest ion 

Num ber 

Answer Mark 

7  ( b )  1.  three fat ty acids ;  

 

2.  contains a glycerol (m olecule)  /  ref. to ester 

bonds ;  

 

 

 

 

 

 

( 2 )  

 

Quest ion 

Num ber 

Answer Mark 

7  ( c)  1.  80%  ×  { 10  /  15  /  20}  %  OR 0.8 ×  0.1  

OR 0.8 x 0.15  OR 0.8 x 0.2 

OR idea that  percentage m ortality has not  

changed ;  

 

2.  0%  /  8%  /  12%  /  16%  /  ( range)  8 to 16%  ;  

 

  

 

 

 

 

 

( 2 )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Quest ion 

Num ber 

Answer Mark 

7  ( d )  1.  (ser ious)  self reflect ion is associated with 

increased act ivity in the m PFC  ( in both)  /  eq ;  

 

Body im age:  

 

2.  there is a link between overweight  body im age 

in fem ales and act ivat ion of m PFC /  eq ;  
 

3.  there is no (significant )  m PFC act ivat ion in 

m en when presented with equivalent  m ale 

im ages / eq ;  
 

Words:   

 

4.  { words /  eq}  associated with increased 

act ivat ion in the am ygdala in fem ales /  eq ;  
 

5.  (and)  deact ivat ion of the left  m PFC in fem ales 

/  eq ;  
 

6.  in m en this response was reversed /  eq ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 4 )  

 

 

Quest ion 

Num ber 

Answer Mark 

7  ( e)  1.  idea that  cort isol levels need to be high for a 

long t im e ;  

 

2.  this leads to { high blood pressure /  suppressed 

thyroid funct ion /   im paired im m unity /  

increased int ra-abdom inal fat  /  CVD /  diabetes 

/  cancer}  ;  

 

 

 

 

 

 

 

( 2 )  

 

 

Quest ion 

Num ber 

Answer Mark 

7  ( f )  1.  greater surface area /  eq ;  

 

2.  idea of m ore quickly hydrolysed (by enzym es)  

/  eq ;  

 

3.  to release energy /  for use in respirat ion /  eq ;  

 

 

 

 

 

 

 

 

( 2 )  

 

 

 

 

 

 



 

 

Quest ion 

Num ber 

Answer Mark 

7  ( g )  1.  UCP-1 is in the m itochondria /  eq ;  

 

2.  idea that  elect ron t ransport  chain is disrupted ;  

 

3.  ( therefore)  less ATP is produced by the 

elect ron t ransport  chain /  eq ;  

 

4.  UCP-1 m ight  inhibit  { ATP synthase /  ATPase /  

eq }  OR alter the proton gradient  /  eq ;  

 

5.  m ore energy as heat  /  eq ;  

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 

Quest ion 

Num ber 

Answer Mark 

7  ( h )  1.  it  only undergoes the first  stage of m etabolism  

/  eq ;  

 

2.  glucose is com pletely m etabolised /  eq ;  

 

3.  idea that  products of 18F-FDG breakdown 

cannot  be m etabolised ;  

 

4.  idea that  this is due to wrong shape for next  

enzym e ;  

 

5.  (so)  cannot  bind to act ive site /  binds 

perm anent ly /  eq ;  

 

6.  idea that  (altered shape m eans)  cannot  exit  

through the sam e glucose /  eq channels they 

entered by ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 

Quest ion 

Num ber 

Answer Mark 

7  ( i )  1.  fucoxanthin increases the product ion of UCP-1 

/  eq ;  

 

2.  UCP-1 { uncouples /  disrupts /  eq}  the elect ron 

t ransport  chain /  oxidat ive phosphorylat ion /  

eq ;  

 

3.  less ATP available for use /  eq ;  

 

4.  m ore energy lost  as heat  /  eq ;  

 

5.  ext ra fat  is used in { respirat ion /  eq}  ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

( 3 )  

 

 

 



 

 

Quest ion 

Num ber 

Answer Mark 

* 7  ( j )  Tak e in t o  accou n t  q u al i t y  o f  w r i t t en  

com m u n icat ion  w h en  aw ar d in g  t h e 

f o l low in g  p o in t s. 

 

1.  PRDM16 levels higher in BAT than WAT /  eq ;  

 

2.  loss of PRDM16 causes a loss in heat  

product ion /  eq ;  

 

3.  m ore energy stored as fat  in WAT /  eq ;  

 

4.  (art ificial)  excess of PRDM16 causes white fat  

cells to becom e brown fat  cells /  eq ;  

 

5.  this influences UCP-1 levels /  eq ;  

 

6.  genet ically engineered m ice had high levels of 

UCP-1 during BAT form at ion /  eq ;  

 

7.  increasing PRDM16 in m uscle cells causes 

them  to different iate into brown fat  cells /  eq ;  

 

8.  increased BAT as a result  associated with 

increased { heat  product ion /  weight  loss /  fat  

loss /  eq}  /  eq ;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 5 )  

 

 

Quest ion 

Num ber 

Answer Mark 

7  ( k )   

1.  anorexia associated with a reduct ion in { CD68 

expression /  m RNA coding for fat  synthesis /  

certain proteins /  eq}  /  eq ;  

 

2.  anorexia associated with an increase in resist in 

m RNA expression /  eq ;  

 

3.  { psychological dist ress /  eq}  leads to changes 

in DNA st ructure /  m ethylat ion of DNA /  eq ;  

 

 

 

 

 

 

 

 

 

 

 

 

( 2 )  
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