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4 BI 0  &  KBI 0  ( 1 B)  Pr in cip a l  Ex am in er s’  Rep or t  –  Jan u ar y  2 0 1 4  

 

 

Gen er a l  

 

The exam iners were im pressed by the knowledge and understanding shown 

by m any of the candidates on the papers. Candidates were able to 

dem onst rate applicat ion of knowledge and understanding, analysis, 

evaluat ion and invest igat ive skills. Cent res have worked with candidates to 

prepare for the exam inat ion and this was evident  in the responses of m any 

candidates. The bet ter candidates had lit t le difficulty in applying their 

knowledge to new situat ions and novel contexts. Only a sm all num ber of 

candidates failed to at tem pt  quest ions.   

The papers gave a balance of quest ion types and topics and the proport ion 

of m arks for each Assessm ent  Object ive m atched those published in the 

specificat ion. 

 

 

Qu est ion  1  

 

This required candidates to com plete a table to show som e of the features 

of bacteria, fungi and viruses. Most  candidates knew that  not  all bacteria or 

fungi are pathogenic and that  viruses do not  respire but  did less well on the 

presence of a protein coat  or containing DNA in a nucleus. 

 

 

Qu est ion  2   

 

This provided candidates with data from  a fam iliar experim ent  to determ ine 

the rate of photosynthesis in a water plant . I n part  (a)  they had to give two 

reasons why the data are reliable. Alm ost  all candidates could discuss the 

pet it ion of readings and m any also cited the sim ilar pat tern of results. Only 

the best  responses not iced that  one anom alous reading for blue light  was 

not  included in the calculat ion of the average rate. I n part  (b)  m any 

responses suggested how the apparatus could be m odified to m easure the 

rate m ore accurately, such as using a gas syr inge or a m easuring cylinder 

to collect  the oxygen released. I n (c)  only the best  candidates could give 

colour of light  as the independent  variable that  the student  changed in this 

exper im ent . Many candidates failed to earn the m ark by giving light  as the 

independent  variable without  any reference to colour. I n (d)  m ost  

candidates could nam e two or three cont rol var iables such as the m ass and 

species of plant , the tem perature of the water and the concent rat ion of 

carbon dioxide in the water.  

 

 

Qu est ion  3   

 

This quest ion showed a diagram  of the heart  and in (a)  ( i)  candidates had 

to nam e the organ that  blood from  a labelled vessel was t ransported to. 

Most  could correct ly ident ify the lungs. I n ( ii)  m any candidates could state 

one change in blood in this organ that  it  becam e oxygenated, but  only a few 

could add that  it  loses carbon dioxide. Most  could give the funct ion of the 

 



valves in part  (b) . Part  ( c)  presented candidates with a diagram  showing 

cont ract ion and relaxat ion of the at r ia and vent r icles. Most  candidates could 

correct ly interpret  the diagram  to determ ine how long the vent r icles 

cont racted for and the num ber of heartbeats shown, however, only the best  

candidates could work out  the heart  rate from  the diagram . 

 

 

Qu est ion  4   

 

Here candidates had, in (a) , to com plete a table to show the genotype, 

alleles and phenotype of individuals with polydactyly.  Alm ost  all candidates 

could do this with a few failing to earn full credit  by descr ibing ‘dd’ as 

hom ozygous rather than as hom ozygous recessive. I n part  (b)  about  half of 

the responses gained full credit  for correct ly calculat ing the probability of 

each m at ing producing a child with polydactyly. Som e candidates failed to 

earn credit  by expressing their answer as a fract ion or a percentage when 

the form at  shown was a decim al. 

 

 

Qu est ion  5   

 

This was a prose quest ion where candidates had the opportunity to 

dem onst rate their knowledge and understanding of the stages used to 

produce a cloned m am m al.  The candidates who had learned and 

understood this procedure had no problem  in gaining full m arks. 

Unfortunately som e candidates t r ied to descr ibe genet ic m odificat ion using 

vectors.  

 

 

Qu est ion  6   

 

The quest ion showed a food web from  leaf lit ter and in (a)  candidates could 

usually correct ly ident ify the num ber of t rophic levels, food chains, 

predators and consum ers. Part  (b)  showed a Tullgren funnel and in ( i)  

candidates had to suggest  why the insects m oved away from  the light  

source. Most  could ident ify one st im ulus with the best  responses nam ing 

both heat  and gravity as the st im uli the insects are exposed to.   I n part  ( ii)  

m ost  candidates could state the difference in the num ber of m illipedes from  

the two areas and the bet ter responses could explain the difference in term s 

of food availabilit y or response to light , tem perature or predators. Som e 

candidates wrote about  shelter or being safe but  did not  explain from  what . 

I n ( iii)  m ost  could draw a quadrat  with a few responses from  candidates 

that  had never seen, let  alone, used a quadrat .  

 

 

Qu est ion  7   

 

Candidates were asked about  gas exchange in fish. I n (a)  ( i)  about  half of 

the responses could correct ly descr ibe gas exchange as the absorpt ion of 

oxygen and release of carbon dioxide by the blood. This could be expressed 

in a num ber of acceptable ways. Som e candidates wrote about  exchange of 

gases but  did not  specify oxygen and carbon dioxide or descr ibed 

 



vent ilat ion. I n part  ( ii)  only the best  candidates were able to suggest  that  in 

order to enable efficient  gas exchange the gills would need to have a large 

surface area, be thin walled and be perm eable with a r ich blood supply from  

a capillary network.  I n part  (b)  ( i)  candidates had to plot  a graph of how 

average breathing rate changes with tem perature. Many candidates were 

able to gain full credit .  The m ost  com m on errors that  featured were 

incorrect  axis and poor choice of scale leading to plot t ing errors. Som e 

candidates failed to include units and therefore lost  credit .    I n (b)  ( ii)  m ost  

could explain how in increasing water tem perature the rate of breathing 

increases. I n part  ( iii)  m ost  candidates could explain that  larger fish m ay 

require m ore oxygen and this m ay affect  their breathing rate. I n ( iv)  m ost  

candidates could one factor that  needed to be cont rolled and the best  

candidates could nam e two factors. 

 

 

Qu est ion  8   

 

For this quest ion candidates were given a descript ion of an experim ent  to 

invest igate the effect  of size on m ovem ent  of m olecules.  I n (a)  alm ost  all 

candidates could explain why safety glasses should be worn. I n (b)  m any 

candidates could explain the m ovem ent  of the dye by diffusion from  an area 

of higher concent rat ion of m olecules to an area of lower concent rat ion. 

Weaker candidates wrote about  osm osis.   I n part  (c)  about  half of the 

candidates were able to m easure the distance m oved by the dye accurately. 

I n part  (d)  candidates had to calculate the surface area and volum e of cube 

A. Candidates tended to do bet ter on the calculat ion of volum e than they 

did on surface area, som e candidates were unable to select  the appropriate 

units. For part  (e)  m ost  responses could correct ly ident ify the cubes with 

the largest  surface area and the greatest  proport ion of cube coloured but  

had m ore difficulty with the largest  surface area to volum e rat io. I n part  ( f)  

only the very best  candidates were able to score two or three m arks for 

their explanat ion of how the experim ent  dem onst rates the need for 

t ransport  system s in larger organism s.  

 

 

Qu est ion  9   

 

This was the experim ental design item  and it  was pleasing to note that  m ost  

candidates wrote their responses in sentence and explained their m ethods. 

The topic of the invest igat ion proved difficult  to m any candidates and they 

st ruggled to descr ibe a suitable m ethod to com pare how green the leaves 

were. The best  candidates described how they would collect  sam ples of 

sim ilar sizes leaves from  the top and bot tom  of several t rees of the sam e 

species growing in the sam e locat ion. They would then ext ract  the 

chlorophyll from  the sam e m ass of leaves using warm  ethanol.  

 

 

 

 

 

 

 

 



 

Qu est ion  1 0   

 

This quest ion descr ibed the adaptat ions of the Arabian Oryx. I n part  (a)  

m ost  candidates gained som e credit  for  suggest ing that  the oryx are less 

act ive in sum m er because of the higher tem peratures and bet ter responses 

included reference to reduced sweat ing and less respirat ion. I n part  (b)  

m ost  candidates also gained credit  for  suggest ing why oryx feed m ainly at  

night . I n part  ( c)  m ost  candidates were able to ident ify plants as the source 

of water for oryx. Part  (d)  required the candidates to explain how hum ans 

and oryx are able to produce concent rated urine and thus conserve water. 

The best  candidates were able to score full m arks for a descript ion of the 

osm oreceptors in the hypothalam us detect ing an increase in blood 

concent rat ion. The pituitary gland releasing m ore ADH which increases the 

perm eability of the collect ing duct  walls in the nephron causing m ore 

reabsorpt ion of water into the blood. 

 

 

Qu est ion  1 1   

 

The quest ion stem  descr ibed a select ive breeding program m e to develop 

sheep in New Zealand. I n part  (a)  m ost  candidates could suggest  why flies 

are at t racted to ur ine and faeces.   I n part  (b)  the best  candidates scored 

well by descr ibing how they would m ate Cheviot  with bare legs and East  

Friesian with bare backsides to produce  sheep with both of these 

characterist ics. Only the offspring with the desired phenotype would be 

m ated and this would be repeated for m any generat ions. I n part  (c)  m ost  

candidates scored at  least  one m ark by not ing that  in select ive breeding 

hum ans choose the parents. The bet ter candidates also earned a second 

m ark by writ ing that  select ive breeding is a faster process than natural 

select ion and that  it  does not  select  on the basis of being the fit test . For 

part  (d)  candidates were asked to give two problem s with the use of 

pest icides. Only the best  scored any m arks with few responses including 

lack of specificity, effects on food chains and developm ent  of resistance.  

 

 

Qu est ion  1 2   

 

Candidates were given a diagram  of an insect  pollinated flower. I n (a)  

alm ost  all could describe three features of an insect  pollinated flower. I n (b)  

candidates had to select  the correct  word to com plete the table about  

sexual reproduct ion in flowering plants and anim als. Although m ost  

responses scored som e credit  candidates did less well on flowering plants 

especially the site of fert ilisat ion and were the em bryo develops. Part  ( c)  

required candidates to recall the differences between m itosis and m eiosis 

with m ost  gaining two or three correct  points. I n part  (d)  m ost  candidates 

could gain one m ark by giving an advantage to a flower grower of using 

asexual reproduct ion. 

 

 

 

 

 



 

Qu est ion  1 3   

 

This required a descript ion of deforestat ion which alm ost  all candidates 

could provide for (a)  ( i) .  For part  ( ii)  candidates needed to explain the effect  

of deforestat ion on the balance of oxygen and carbon dioxide in the 

atm osphere. Again m ost  could earn at  least  two m arks for an increase in 

carbon dioxide and a reduct ion in oxygen.  I n (b)  candidates had to m atch 

pollutant  gases, their  sources and their effects. The best  candidates were 

able to score well but  som e candidates had lit t le idea about  m ethane, 

carbon m onoxide or sulphur dioxide. 

 

 

Qu est ion  1 4  ( a)   

 

This quest ion required the word equat ion for anaerobic respirat ion in yeast . 

Many candidates gained full m arks for this.  I n part  (b)  m ost  were also able 

to describe a test  to ident ify the gas produced.    

 

 



Gr ad e Bou n d ar ies 

 

Grade boundaries for this, and all other papers, can be found on the website on 

this link:  

ht tp: / / www.edexcel.com / iwant to/ Pages/ grade-boundaries.aspx 
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