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I nternat ional GCSE Biology paper 4BI 0 2B 
 

Qu est ion  1  

 

(a)  The concept  of a gene being a sect ion of DNA that  codes for a protein 

was known by the m ore able candidates. The idea that  genes determ ine 

characterist ics was also credited as an alternat ive to coding for a protein. 

Many answers sim ply discussed the fact  that  they are inher ited or m ade 

loose references to chrom osom es or nuclei. 

 

(b)  The exam iners were looking for answers that  expressed the idea that  

superovulat ion would result  in a greater quant ity of eggs than norm al. Many 

appreciated this and gained the m ark. However, there were an abundance 

of answers that  showed that  the word ‘super’ was not  understood and nor 

was the process of ‘ovulat ion’. Poor answers sim ply reiterated inform at ion 

from  the com prehension.  

 

(c)  Most  candidates recalled that  the uterus is the place where em bryos 

would im plant  in the surrogate m other, though a variety of other nam ed 

fem ale organs were nam ed in the poorer answers. The non- technical term  

‘wom b’ was credited. 

 

(d)  Most  candidates were aware of the link between sm oking and 

em physem a. Weaker answers showed no understanding of em physem a and 

tended to describe general aspects of hum an behaviour or m ake reference 

to AAT. 

 

(e)  The correct  answer of 50%  was seen in m ost  scr ipts.  

 

( f)  ( i)  There were som e very good answers that  were able to m ake a link 

between what  m ight  happen in the gut  of a person which would not  assist  

the clot t ing of blood. The passage stated that  ‘hum an proteins could be 

m ade in other m am m als and ext racted from  their  m ilk’ so the exam iners 

were looking for a com m ent  that  m ade it  clear that  the blood clot t ing 

factors (protein)  would not  be able to enter the bloodst ream  because they 

would be digested. Many candidates got  close to being credited by m aking it  

clear that  the blood clot t ing factors would not  be able to get  into the blood 

but  then failed to say why. Many candidates sim ply repeated the wording of 

the quest ion stat ing that  blood clot t ing factors have to be ext racted before 

being used, and m any sim ply noted that  blood clot t ing factors are needed to 

clot  blood. 

( ii)  Candidates described the role of cellulose as roughage to help peristalsis 

in the gut .  This suggests that  candidates should be encouraged to read 

quest ions carefully. The quest ion required an appreciat ion that  cellulose is 

m ade from  glucose which is used in respirat ion and could help to increase 

cat t le growth or m ilk and m eat  product ion. A surprising num ber of 

candidates seem  to think that  cellulose has a role in im m unity. 

 

(g)  Many candidates appreciated that  producing t ransgenic hearts would 

increase availabilit y for t ransplantat ion which would save lives, and also 

that  the t ransgenic hearts are less likely to be rejected by the host . This 



 

quest ion discr im inated well with the bet ter candidates m aking reference to 

at  least  three of these points and the weaker candidates only referr ing to 

one or none.  

 

Qu est ion  2  

 

(a)  Many candidates failed to at tem pt  this quest ion. An answer within the 

range of 120 to 136 was awarded both m arks. Candidates gained one m ark 

for providing an answer within the range of 60 to 68, but  to get  the second 

m ark they needed to m ult iply by 2 to take into account  the fact  that  the leaf 

has two surfaces. Any indicat ion of a wrong num ber being m ult iplied by 2 in 

the working was credited with one m ark. 

 

(b)  Very few candidates calculated the correct  answer of 0.00138. Most  

candidates scored one m ark for the answer 0.03. These candidates had 

divided 0.2 by 6 but  then failed to divide by 24.  

 

(c)  The exam iners were looking for som e indicat ion of surface of leaf 

covered, or the place where the jelly had been applied. Answers that  sim ply 

stated the am ount  of jelly were not  credited. Many candidates are aware of 

what  a variable is,  but  they are not  able to recognise which is the 

independent . Dependent  and cont rolled variables were nam ed in 

abundance.  

 

(d)  The exam iners credited the word m ass or weight  as being indicat ive of 

the dependent  variable. A variety of wrong answers were noted with the 

m ost  com m on being ‘t im e’.  

 

(e)  Students tended to do bet ter on this quest ion. Tem perature was the 

m ost  popular correct  answer, closely followed by light  or species of leaf.  

Surface area, leaf size and m ass loss were the m ost  frequent ly stated 

incorrect  answers. 

( f)  ( i)  The correct  sequence of A, C, B and D was seldom  seen indicat ing 

that  candidates st ruggled to interpret  the inform at ion they were given. 

Exam iners were allowed to award one m ark if the wrong order appeared in 

the table providing A was writ ten before D or C was writ ten before B.  

( ii)  A full explanat ion required candidates to m ake reference to stom ata and 

the fact  that  they are not  equally dist r ibuted on the upper and lower 

surfaces of the leaves. They were then expected to link this to how 

coverage by the jelly,  effect ively blocking stom ata, would affect  the loss in 

m ass. Candidates st ruggled to gain full m arks and m any weak answers 

linked m ass of jelly to m ass loss. 

 

Qu est ion  3  

 

(a)  The vast  m ajor ity of candidates were able to m ake sensible com m ents 

about  the role of the tem perature recorder and the cooling water jacket  in 

order to gain full m arks.  

(b)  Many excellent  answers expressed the need to m aintain an opt im um  

tem perature in order not  to denature enzym es which would kill the 

m icroorganism s. Effect ively this allows for m axim um  growth. There was no 

credit  available for answers that  wrote about  what  happens if the 



 

tem perature falls below the opt im um  but  m any candidates who did this 

went  on to gain credit  by writ ing about  the consequences of raising the 

tem perature above the opt im um . 

(c)  Many gained two m arks by m aking reference to the role of paddles in 

m ixing oxygen, nut r ients, m icroorganism s and heat . The biological benefit  

of this m ixing was not  often seen and when it  was, it  was poorly expressed. 

(d)  pH, oxygen and asepsis were the answers that  gained credit  for a 

nam ed condit ion that  needs to be kept  cont rolled. Many gained credit  for 

nam ing one of these condit ions but  then st ruggled to state why they needed 

to be cont rolled.  

(e)  The exam iners were looking for the nam es of products that  could be 

produced in ‘this’ type of ferm enter such as insulin, penicillin or any nam ed 

genet ically m odified product . Answers such as beer, cheese and yogurt  

were not  credited. 

 

Qu est ion  4  

 

(a)  ( i)  The correct  answer of B was seen on m any scr ipts with A being the 

m ost  com m on incorrect  response. 

( ii)  The correct  answer of A was seen on m any scr ipts with C being the m ost  

com m on incorrect  response.  

( iii)  The correct  answer of C was seen on m any scripts with A being the 

m ost  com m on incorrect  response. 

(b)  ( i)  Zygote was the correct  answer and was seen on m any scripts. 

Com m on incorrect  answers were em bryo and fetus. There were also weak 

answers that  sim ply described the process of fert ilisat ion. 

( ii)  Mitosis was the correct  answer and was seen on m any scr ipts. The term  

m eiosis was the m ost  com m on incorrect  term  seen. Candidates need to be 

careful when spelling biological term s as the exam iners are not  allowed to 

credit  words spelt  incorrect ly, for exam ple, m eitosis. 

( iii)  This quest ion was surprisingly challenging for students. The correct  

answer required a t ick in the box beside ‘diploid with 46 chrom osom es’. This 

was in evidence, but  m any candidates t icked this box and one other, or 

t icked a wrong box. This suggests that  the term s haploid and diploid are not  

understood or that  candidates cannot  recall the num ber of chrom osom es in 

a body cell.  

(c)  Many candidates were aware that  diffusion of nut r ients from  the 

m other’s blood takes place at  the placenta. Further credit  was given for a 

valid descript ion of how the st ructure of the placenta is adapted to its 

funct ion. Credit  was also given if the um bilical cord was m ent ioned. The 

quest ion discr im inated very well with the bet ter answers giving excellent  

descript ions and the weaker answers expressing confusion, often m aking 

general references to hum an reproduct ion. 

 

  



 

 

Qu est ion  5  

 

(a)  This proved to a challenging quest ion and m any candidates st ruggled to 

gain full m arks. Com m on errors were to label the nucleiod as a nucleus, and 

to label the nucleiod or the plasm ids as being m ade from  RNA. Many of the 

com ponents of eukaryot ic cells were drawn and labelled but  gained no 

credit . 

(b)  ( i)  This quest ion required candidates to m ake a link between pH and the 

process of decom posit ion. Many appreciated that  pH can affect  the act ivit y 

of enzym es and that  these m olecules are likely to be denatured if they are 

not  at  the opt im um  pH. The bet ter answers were able to m ake this link, but  

the weaker answers described the process of decom posit ion, or discussed 

the effect  of tem perature, or stated that  low pH would affect  the rate and 

that  high pH would affect  the rate, offer ing no explanat ion. The exam iners 

sensed that  m any candidates did not  understand what  pH is. 

( ii)  The bet ter candidates fully appreciated that  nit rate ions are essent ial for 

m aking am ino acids and that  am ino acids are essent ial for  m aking proteins. 

Weaker candidates m ade bland statem ents such as, ‘nit rates provide plants 

with nut r ients which help plants to grow’.  

( iii)  Weaker answers described events in the nit rogen cycle that  add nit rates 

to the soil and also about  what  happens to nit rates after they get  into the 

root  cells of plants. A surpr ising num ber of answers stated that  nit rates 

‘contain’ am ino acids and proteins. Candidates need to read quest ions 

carefully so that  they answer what  is actually asked. I n this case, the 

exam iners rewarded candidates who appreciated that  act ive t ransport ,  an 

energy requir ing process, is used to m ove nit rate ions against  a 

concent rat ion gradient  into the root  hair cells that  have a large surface area 

to facilitate the uptake. 

(c)  ( i)  The correct  answer, a cross on the coordinates of 100 kg per hectare 

and 8000 kg per hectare, was frequent ly seen, but  there were m any who 

put  their  cross elsewhere and therefore gained no credit . Those who drew a 

line to the correct  coordinate were given a m ark. About  20%  of the 

candidates did not  at tem pt  to put  a cross on the graph suggest ing that  they 

either did not  read the quest ion at  all or that  they did not  understand the 

phrase ‘lim it ing factor ’. 

 

( ii)  The correct  answer of 11.1%  was seldom  seen. One m ark was available 

for not ing the num ber 8000, 7200 or 800 in the working and this is where 

m ost  candidates gained som e credit . Clearly, candidates are able to select  

the r ight  values but  do not  understand how to use them  to calculate a 

percentage. Candidates who answer incorrect ly and do not  show their  

working fail to give them selves an opportunity to gain a m ark. 

( iii)  The best  answers noted that  there is a source of nit rates already in soil 

that  helps plants to grow. Weaker answers suggested that  candidates had 

failed to read the quest ion carefully and m ade general com m ents about  

what  plants need to be able to grow or carry out  photosynthesis, such as 

light  and water. Many ignored com m ent ing about  nit rate ions and m ade 

reference to other ions being in the soil.   

  



 

 

Qu est ion  6  

 

(a)  This was a challenging quest ion and only the best  candidates scored full 

m arks. The exam iners rewarded candidates who appreciated that  a larger 

volum e of water would create a sm aller surface area to volum e rat io which 

would m ean that  any heat  energy t ransferred to the water would be less 

likely to be lost . A sm aller volum e of water is m ore at  r isk of boiling and any 

addit ional energy t ransferred to boiling water is not  going to be m easured, 

thus leading to an inaccurate m easurem ent . Those candidates who 

understood the quest ion found it  difficult  to express their  answers with 

clar ity.  

(b)  Many answers were credited with both m arks with the m ost  com m on 

response m aking reference to insulat ing the apparatus to prevent  heat  loss. 
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