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Ex am in er ’s Rep or t  I n t er n at ion a l  GCSE Bio log y  4 BI 0  1 B Ju n e 2 0 1 7  

The exam iners were, once again, im pressed by the knowledge and 

understanding shown by candidates on this sum m er’s papers. Candidates were 

able to apply the knowledge and understanding they had developed during the 

course. They were able to analyse and evaluate inform at ion including som e 

unfam iliar experim ents and new contexts. Cent res have worked hard to prepare 

students for the exam inat ion and this was evident  in the responses of 

candidates. Few candidates failed to at tem pt  all quest ions. There is no evidence 

of candidates being short  of t im e on this paper. 

Quest ion 1 provided a gent le int roduct ion to the paper and in part  (a)  ( i)  alm ost  

all candidates were able to correct ly ident ify the t rachea, bronchus and 

bronchioles. I n part  ( ii)  m ost  responses correct ly referred to the branching of the 

bronchial t ree.  Those candidates who had learnt  the m echanism s of vent ilat ion 

had no difficulty in earning full m arks for part  (b)  but  a m inority of candidates 

seem ed not  to understand vent ilat ion and wrote about  gas exchange. I n part  (c)  

( i)  we required candidates to apply their  knowledge of the effects of sm oking to 

suggest  why sm oking is banned in m any buildings. The exam iners were 

im pressed by m any of the responses that  showed clear understanding of the 

biological effects of sm oking and applied this to ‘passive sm oking or breathing in 

sm oke’. I n part  (c)  ( ii)  candidates had to suggest  why children are part icular ly at  

r isk from  breathing in sm oke from  other people’s cigaret tes. The bet ter 

responses suggested that  children were st ill growing or that  their  growth would 

be affected by breathing sm oke. 

Quest ion 2 described the m ovem ent  of substances from  the gut  into the blood 

using a m odel. I n part  (a)  ( i)  candidates had to work out  which com binat ion of 

contents would lead to starch and glucose being present  in the water outside of 

the visking tubing bag. This item  discr im inated well between the candidates with 

only the best  candidates recognising that  only glucose and not  starch could 

diffuse out  of the bag. I n part  ( ii)  m ost  candidates were able to gain full m arks 

for explaining that  water would enter the bag down an osm ot ic gradient  and the 

bag would increase in volum e. Som e weaker candidates suggested starch would 

diffuse out  of the bag. Alm ost  all candidates were able to descr ibe, in ( iii) ,  the 

test  for glucose. I tem  2 (b)  was m ore difficult  for m any candidates and required 

them  to explain how you could use this apparatus to invest igate the effect  of bile 

on the digest ion of lipid. Most  candidates were able to gain at  least  one m ark 

usually for explaining that  bile should be added to lipid. The bet ter candidates 

described how bile and lipid and lipase could be set  up in one bag and lipid and 

lipase in another. Digest ion could be judged by test ing the water for fat ty acids 

and glycerol using a pH m eter or suitable indicator. The abilit y to apply 

understanding of m ovem ent  across a m em brane with digest ion of lipid showed 

how the m ost  able candidates can m ake links between different  parts of the 

specificat ion. 



Quest ion 3 gave candidates a genet ic pedigree. I n (a)  ( i)  alm ost  all were able to 

state how m any individuals in the fam ily pedigree have an X and a Y 

chrom osom e in each of their body cells. I n (a)  ( ii)  m ost  could state how m any 

individuals would be hom ozygous recessive.  I n ( iii)  m ost  could correct ly give 

the genotype of individual 1 as heterozygous and give the probabilit y of the child 

from  8 and 9 having galactosaem ia. I n (b)  ( i)  m ost  candidate responses could 

correct ly explain what  is m eant  by a m utat ion and in ( ii)  m ost  could give an 

exam ple of a beneficial m utat ion often giving ant ibiot ic resistance in bacteria. I n 

(c)  candidates had to explain what  would happen to the allele cont rolling a 

potent ially fatal condit ion if no t reatm ent  were available. The best  responses 

described how these individuals would not  survive to reproduce and pass on 

their alleles to the next  generat ion. 

Quest ion 4 (a)  required candidates to explain why the statem ent  ‘the father 

determ ines the sex of a baby’ is t rue. The best  candidates were able to clearly 

explain that  m ale gam etes or sperm  carry an X or Y chrom osom e and fem ale 

gam etes or eggs only carry an X chrom osom e. Weaker candidates gained credit  

for stat ing that  m ale are XY and fem ale are XX. I n (b)  candidates were given a 

diagram  showing sperm  cells, viewed using a m icroscope, from  two different  

m en. They were asked to give two reasons why m an A is m ore fert ile than m an 

B. Most  scored at  least  one m ark for not ing m ore sperm  in m an A sam ple and 

the bet ter responses also noted that  the sperm  from  m an B had two tails or two 

heads. I n part  ( c)  ( i)  candidates had to calculate the num ber of m oving sperm  in 

1 cm 3 of sem en from  the non-sm okers, alm ost  all students could do this. I n (c)  

( ii)  m ost  candidates gained credit  with the best  ones explaining how the graph 

shows fewer m oving sperm  which reduce the chance of a sperm  reaching and 

fert ilising an egg. Weaker candidates failed to refer to the graph or t r ied to use 

inform at ion from  the diagram  earlier  in the quest ion. 

Quest ion 5 contained data about  people’s views on cloning and how they change 

with age. I n part  (a)  the m ajor ity of candidates scored full m arks for a suitable 

bar graph. Cent res have encouraged students to choose a sensible scale which 

m akes errors in plot t ing less likely and this im provem ent  is reflected in the 

scores for this item . I n (b)  m ost  candidates correct ly described the relat ionship 

between increasing age and being m ore likely to be posit ive about  cloning. I n 

part  ( c)  m ost  candidates were able to calculate the total num ber of people 

surveyed in the 45 to 54 age group. I n the final part  of this quest ion candidates 

had to describe the process of cloning an adult  anim al using a nam ed exam ple. 

The whole range of scores was at tained in this item  with the best  describing in 

detail the use of a body cell to ext ract  a diploid nucleus which is then inserted 

into a previously enucleated egg cell.  Som e candidates confused the role of each 

cell and the surrogate m other. 

Quest ion 6 (a)  required students to write down the balanced chem ical equat ion 

for photosynthesis m ost  candidates could do this. I n (b)  ( i)  candidates had to 

suggest  why leaves from  plants that  live in the shade are darker green than 



leaves from  plants that  live in full sunlight . The best  responses explained that  in 

the shade m ore chlorophyll is needed in order to absorb as m uch light  as 

possible. I n b ( ii)  the candidates were asked to explain why leaves from  plants 

that  live in the shade are thinner than leaves from  plants that  live in full 

sunlight . Again the best  responses described that  thin leaves would have a 

shorter distance for light  to penet rate to reach the chloroplasts thus m axim ising 

light  absorpt ion. Other candidates described how less light  would reduce 

photosynthesis so leaves would grow less. I n part  (c)  candidates were asked to 

explain the factors that  affect  the rate of photosynthesis in the early m orning 

and early afternoon. The m ajor ity of candidates gained credit  with the best  

explaining how in early m orning light  and tem perature levels are low, stom ata 

will not  be fully open so photosynthesis will be slow. Likewise, in the early 

afternoon light  and tem perature levels will be higher, stom ata will be fully open 

and so photosynthesis will be faster. The best  responses also m ade reference to 

the effects of tem perature on enzym e act ion. I n part  (d)  candidates were asked 

to describe how you could com pare the rate of photosynthesis in two different  

plant  species. Candidates scored the whole range of m arks with the best  

describing how rate of photosynthesis can be com pared by m easuring rate of 

oxygen product ion in aquat ic plants, cont rolling for light  intensity and 

tem perature. Other candidates wrote about  test ing leaves for starch or using 

hydrogen carbonate indicator to detect  changes in carbon dioxide concent rat ion. 

Quest ion 7 (a)  gave candidates the opportunity to use data to descr ibe the 

growth of plants in a com plete solut ion and a solut ion without  nit rates. Most  

candidates gained at  least  one m ark for describing the slower growth in the 

nit rate deficient  solut ion and the bet ter candidates gained a further m ark for 

not ing that  in the com plete solut ion the plants cont inued to grow throughout  the 

t im e period. I n part  (b)  the bet ter candidates earned full m arks for explaining 

that  young plants absorb m ore m ineral ions when air  is bubbled through the 

solut ions because the oxygen is used for aerobic respirat ion to provide energy 

required for act ive uptake of the ions. I n (c)  m ost  candidates could describe why 

the solut ion was ster ilised so as to prevent  m icrobial,  especially algal, growth 

that  m ay absorb the m ineral ions. Fewer candidates were able to explain why 

the jars were surrounded by cardboard during this invest igat ion. I n part  (d)  

m ost  candidates could ident ify the independent  variable and give a biot ic factor 

that  should be cont rolled in this invest igat ion. 

Quest ion 8 gave a diagram  showing the dist r ibut ion of two plant  species in a 

sm all area of a field. I n part  (a)  alm ost  all could correct ly ident ify a quadrat  as a 

square m etal fram e to help count  all the plants in the area. I n (b)  ( i)  m ost  

candidates could determ ine the num ber of plants of each species and the 

average (m ean)  num ber of plants per m 2.  I n (b)  ( ii)  fewer were able to 

determ ine the frequency and percentage of the bunchgrass. I n (c)  candidates 

had to describe how the student  could est im ate the populat ion size of plantain in 

a very large field. Most  candidates earned credit  with the m ajor ity scoring full 

m arks for describing how they would use a random  num ber generator to decide 



on coordinates to place quadrats. Count  the num ber of plants in each quadrat  

and calculate the m ean and then m ult iply this by the area of the field. 

Quest ion 9 showed a diagram  of a nerve cell in (a)  candidates had to ident ify 

st ructures labelled on the diagram .  Alm ost  all could correct ly nam e the nucleus 

and the m ajor ity could also nam e the axon. I n part  (a)  ( iii)  three quarters  of 

candidates could draw an arrow to show the direct ion that  a nerve im pulse 

would t ravel in the neurone. I n part  (b)  candidates were asked to describe the 

role of this neurone in a sim ple reflex arc. Most  scored at  least  one with m any 

scoring two for giving the role as to t ransm it  nerve im pulses and the bet ter 

candidates described the direct ion from  the CNS to the effector. Som e 

candidates failed to earn credit  as they thought  the neurone was a sensory one 

or wrote about  m essages rather than nerve im pulses. I n part  (c)  m any gained 

full m arks for stat ing three ways that  nervous com m unicat ion differs from  

horm onal com m unicat ion. 

Quest ion 10 provided students with a passage describing how different  

organism s are classified into groups. Most  could fill in the gaps correct ly with the 

circular chrom osom e or nucleoid being the gap causing m ost  diff iculty.  

Finally quest ion 11 required candidates to describe how fungi decom pose t ree 

logs in part  (a)  and m ost  responses earned credit  with m any of these gaining full 

m arks for describing saprot rophic nut r it ion as digest ion by ext racellular enzym es 

breaking down the organic m at ter of the t ree into water and carbon dioxide. I n 

part  (b)  candidates had to design an invest igat ion to find out  which fungicide is 

best  at  prevent ing the decom posit ion of wooden logs. Those candidates who 

have pract ised such responses had no difficulty in gaining good m arks on this 

item . Weaker students t r ied to m easure the m ass or area of the fungus while the 

best  responses weighed the logs before and after a suitable t im e period to 

m easure the rate of decom posit ion. 
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