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Answer ALL questions.  Write your answers in the spaces provided.


Some questions must be answered with a cross in a box  . 


 If you change your mind about an answer, put a line through the box  and then  


mark your new answer with a cross .


1 (a) Pathogens cause disease.


  Draw one straight line from each type of pathogen to the disease that is caused 
by that pathogen.


(2)


 type of pathogen disease


AIDS


malaria


tuberculosis


cholera


Chalara ash dieback


fungus


virus


 (b) Antibiotics can be used to treat diseases.


  Antibiotics kill  
(1)


   A antibodies 


   B antigens


   C bacteria


   D viruses 
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 (c) Figure 1 shows the number of white blood cells in blood samples from three patients.


Patient X Patient Y Patient Z


Number of white blood 
cells per μl 8 500 5 700 12 500


Figure 1


  Explain why the data suggests that Patient Z has a bacterial infection. 
(2)
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 (d) HIV is diagnosed by blood tests. 


  State two safety precautions that need to be taken when handling blood samples. 
(2)
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 (Total for Question 1 = 7 marks)







4


*P59174A0420*


 
D


O
 N


O
T


 W
R


IT
E


 IN
 T


H
IS


 A
R


E
A


 
D


O
 N


O
T


 W
R


IT
E


 IN
 T


H
IS


 A
R


E
A


 
D


O
 N


O
T


 W
R


IT
E


 IN
 T


H
IS


 A
R


E
A


 
D


O
 N


O
T


 W
R


IT
E


 I
N


 T
H


IS
 A


R
E


A
 


D
O


 N
O


T
 W


R
IT


E
 I


N
 T


H
IS


 A
R


E
A


 
D


O
 N


O
T


 W
R


IT
E


 I
N


 T
H


IS
 A


R
E


A


2 Figure 2 shows part of a DNA molecule.


DNA 
backbone


Figure 2


 (a) (i) What is the shape of a DNA molecule?
(1)


   A single helix


   B double helix


   C complementary helix


   D triple helix


  (ii) Which molecules are present in the DNA backbone?
(1)


   A sugars and phosphates


   B amino acids and bases 


   C sugars and bases


   D amino acids and phosphates


  (iii) State the type of bond that joins the bases together in the DNA molecule. 
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) DNA can be extracted from fruit.


  Describe how cells are broken down to release DNA.
(2)
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 (c) In 2003, scientists finished sequencing the 3 billion base pairs in the human genome.


  State two benefits that the Human Genome Project could have for medicine. 
(2)


1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(Total for Question 2 = 7 marks)
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3 A student investigated the effect of enzyme concentration on the mass of product 
formed in one hour.  
Figure 3 shows the results of this investigation. 


concentration of 


enzyme  


in arbitrary units 


mass of product 


formed in grams


 5 15


10 22


15 25


20 32


25 38


30 40


35 40


40 40


Figure 3


 (a) Complete the graph by plotting the points and drawing a line to show the trend 
in the data. 
The first three points have been plotted for you.


(2)


mass of 
product 
formed in 
grams


concentration of enzyme in arbitrary units 


0 5 10 15 20 25 30 35 40


40


35


30


25


20


15


10


5


0


45


45
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 (b) Describe the effect that enzyme concentration has on the mass of product formed.
(2)
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 (c) The ratio of enzyme concentration to the mass of product formed, using an 
enzyme concentration of 40 arbitrary units, is 1:1.


  Calculate the ratio of enzyme concentration to product formed when the enzyme 
concentration is 5 arbitrary units.


(2)


ratio.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (d) The investigation used the enzyme pepsin from the stomach, at a temperature of 
37°C and at a pH of 7. 


  (i) Which statement gives one way to increase the mass of product formed in this 
investigation?


(1)


   A  increase the pH


   B  decrease the temperature


   C  decrease the enzyme concentration


   D  increase the substrate concentration


  (ii) Explain why a temperature of 80°C was not used in this investigation.
(3)
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(Total for Question 3 = 10 marks)
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4 (a)  A student cut a piece of onion and placed it on a microscope slide.


  The student then placed this slide on the stage of a light microscope and looked 
through the eyepiece. 


  No cells could be seen in the piece of onion.


  Explain two ways this method could be improved to see details of the onion cells.
(4)
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 (b) Figure 4 shows mitosis occurring in some plant cells.


                                                                 


Q


R
Figure 4


  (i) The cells in Figure 4 were taken from a rapidly growing part of a plant.


   Which part of a plant has rapidly dividing cells?
(1)


   A chloroplast


   B epithelium 


   C meristem


   D vacuole


  (ii) Which stage of mitosis is shown in cell R?
(1)


   A prophase


   B metaphase


   C anaphase


   D telophase
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  (iii) Describe two genetic similarities of the new cells that would be produced by 
cell Q in Figure 4.


(2)
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  (iv) The cells in Figure 4 were heated in hydrochloric acid.


   State two safety precautions that should be taken when heating hydrochloric acid.
(2)
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5 (a) Cirrhosis is a disease caused by prolonged alcohol abuse.


  (i) Prolonged alcohol abuse causes cirrhosis of the 
(1)


   A brain


   B liver 


   C heart


   D skin


  (ii) Give one reason why cirrhosis is described as a non-communicable disease.
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (b) Obesity increases the risk of a person developing cardiovascular disease.


  Losing weight can reduce the risk of this disease occurring.


  Explain why exercise can cause weight loss.
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 (c) Figure 5 shows a gastric band fitted to a stomach.


gastric band


Figure 5


  Explain how a gastric band helps a person to lose weight.
(2)
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 (d) BMI and waist : hip ratio can be used to find out if a person is obese.


  Figure 6 shows some data for two males.


male BMI waist : hip ratio


A 27.3 0.85


B ? 0.81


Figure 6


  BMI is calculated using the equation:


BMI
mass in kilograms
(height in metres)2=


  (i) Male B has a mass of 72 kg and a height of 1.81 m.


   Calculate the BMI of male B. 


   Give the answer to 3 significant figures.
(3)


BMI = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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  (ii) Figure 7 shows the interpretation of BMI values.
 


BMI range interpretation


below 18.5 underweight


18.5 – 24.9 normal


25.0 – 29.9 overweight


30.0 and above obese


Figure 7


   Males with a waist : hip ratio above 0.90 are defined as abdominally obese. 


   Explain what the BMI and waist : hip ratio for male A shows about his weight distribution. 
(2)
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6 (a) Figure 8 shows two potato chips.


chip A


chip B


X X


Y


Y


Z


Z


Figure 8


 Figure 9 shows some information about each potato chip.


potato  


chip


length of X 


in cm


length of Y 


in cm


length of Z 


in cm


total surface 


area of four 


sides in cm2


total surface 


area of top 


and bottom 


in cm2


total surface 


area of chip 


in cm2


A 3.0 1.5 1.5 18.0 4.5 22.5


B 5.0 2.0 2.0 ? ? ?


Figure 9


  (i) Calculate the total surface area of potato chip B using the formula,


   Total surface area = 2XY + 2XZ + 2YZ
(2)


total surface area = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm2
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  (ii) The potato chips were placed in distilled water for 20 minutes.


   Figure 10 shows the increase in mass of each potato chip.


potato chip
increase in mass 


in grams


A 0.1


B 0.3


Figure 10


   Explain why potato chip B has a greater increase in mass than potato chip A.
(2)
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  (iii) Potato chip A is transferred from the distilled water into a concentrated salt solution.


   Explain what will happen to the cells in potato chip A.
(3)
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  *(b) Figure 11 shows two varieties of potato plant.


Variety A


 • large potatoes
 • few potatoes
 • slow growing plant


Variety B


 • small potatoes
 • many potatoes
 • fast growing plant


flowers


potatoes


Figure 11
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  New varieties of potato plant can be produced by selective breeding. 


   Explain how selective breeding of the two varieties of potato plants can produce 
new potato plants that are all faster growing and produce many, large potatoes.


(6)
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(Total for Question 6 = 13 marks)


TOTAL FOR PAPER = 60 MARKS
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General Marking Guidance  
 
• All candidates must receive the same treatment.  Examiners must mark 


the first candidate in exactly the same way as they mark the last. 
• Mark schemes should be applied positively. Candidates must be 


rewarded for what they have shown they can do rather than penalised 
for omissions.  


• Examiners should mark according to the mark scheme not according to 
their perception of where the grade boundaries may lie.  


• There is no ceiling on achievement. All marks on the mark scheme 
should be used appropriately.  


• All the marks on the mark scheme are designed to be awarded. 
Examiners should always award full marks if deserved, i.e. if the answer 
matches the mark scheme.  Examiners should also be prepared to 
award zero marks if the candidate’s response is not worthy of credit 
according to the mark scheme. 


• Where some judgement is required, mark schemes will provide the 
principles by which marks will be awarded and exemplification may be 
limited. 


• When examiners are in doubt regarding the application of the mark 
scheme to a candidate’s response, the team leader must be consulted. 


• Crossed out work should be marked UNLESS the candidate has replaced 
it with an alternative response. 


 
 


  







 
 


Mark schemes have been developed so that the rubrics of each mark scheme reflects 
the characteristics of the skills within the AO being targeted and the requirements of 
the command word. So for example the command word ‘Explain’ requires an 
identification of a point and then reasoning/justification of the point.  
 
Explain questions can be asked across all AOs. The distinction comes whether the 
identification is via a judgment made to reach a conclusion, or, making a point through 
application of knowledge to reason/justify the point made through application of 
understanding. It is the combination and linkage of the marking points that is needed 
to gain full marks. 
 
When marking questions with a ‘describe’ or ‘explain’ command word, the detailed 
marking guidance below should be consulted to ensure consistency of marking. 
 
 
 


Assessment 
Objective 


Command Word 


Strand Element Describe Explain 


 AO1* An answer that combines the marking 
points to provide a logical description 


An explanation that links identification of a 
point with reasoning/justification(s) as 
required 


 AO2 An answer that combines the marking 
points to provide a logical description, 
showing application of knowledge and 
understanding 


An explanation that links identification of a 
point (by applying knowledge) with 
reasoning/justification (application of 
understanding) 


 AO3 1a and 
1b 


An answer that combines points of 
interpretation/evaluation to provide a 
logical description 


  


 AO3 2a and 
2b 


  An explanation that combines identification 
via a judgment to reach a conclusion via 
justification/reasoning 


 AO3 3a  An answer that combines the marking 
points to provide a logical description of the 
plan/method/experiment 


  


 AO3 3b   An explanation that combines identifying an 
improvement of the experimental 
procedure with a linked 
justification/reasoning 


 
*there will be situations where an AO1 question will include elements of recall of knowledge directly from the 
specification (up to a maximum of 15%). These will be identified by an asterisk in the mark scheme. 
 


 
 
 


 







 
 


Question 
Number 


Answer Additional 
guidance 


Mark 


1(a) 
 


 


 
 
 
 


 
reject more 
than one 
line from 
each 
pathogen 


(2) 
 
AO 1 1 
 


 
 
 


Question 
Number 


Answer Mark 


1(b) 
 


C  bacteria  
 
1. The only correct answer is C 
 
A is not correct because antibiotics do not kill antibodies 
 
B is not correct because antibiotics do not kill antigens 
 
D is not correct because antibiotics do not kill viruses 
 


(1) 
 
AO 1 1 


 
 
 


Question 
Number 


Answer Additional 
guidance 


Mark 


1(c)  
 •  (patient Z) has a high(er) white 


blood cell count (1)  


 


• white blood cells kill bacteria / 
pathogens/microorganisms/produce 
antibodies /  produce antitoxins (1)  


 


 
accept more 
wbc/most wbc 
 
 
accept fight infection 
/ destroy bacterial 
infection 
 


(2) 
 
AO 1 2 


 







 
 


Question 
Number 


Answer Additional 
guidance 


Mark 


1(d) 
 


Any two from: 


• wear gloves/ goggles/cover 
wounds/cover cuts (1) 


• clean up spills/use tongs to handle 
sample (tubes) (1) 


• store samples in sealed containers (1) 


• dispose of samples safely (1) 


 


 
 
 
 
 
 
 
accept store in 
fridge/cooler 
 
accept 
burn/incinerate/ 
sterilise(1) 
 
 


(2) 
 
AO 1 2 


 
 


Total for Question 1 = 7 marks 
  







 
 


Question 
Number 


Answer Mark 


2(a) (i) 
 


B double helix 
 
1. The only correct answer is B 
 
A is not correct because the shape of a DNA molecule is not a 
single helix 
 
C is not correct because the shape of a DNA molecule is not a 
complementary helix 
 
D is not correct because the shape of a DNA molecule is not a 
triple helix 
 


(1) 
 
AO 1 1 


 
 
 


Question 
Number 


Answer Mark 


2(a) (ii) 
 A  sugars and phosphates 


 
1. The only correct answer is A 
 
B is not correct because amino acids and bases are not present 
in the DNA backbone 
 
C is not correct because bases are not present in the DNA 
backbone 
 
D is not correct because amino acids are not present in the 
DNA backbone 
 


(1) 
 
AO 1 1 


 
 
 


Question 
Number 


Answer Mark 


2(a) (iii) 
 (weak) hydrogen (bonds)  


 
(1) 
AO 1 1 
 


 
 
 
  







 
 


Question 
Number 


Answer Additional guidance Mark 


2(b)  
 


 
• homogenise cells(1) 


 
 
 
 


 
• mix cells with a 


salt/detergent 
(solution)(1) 


 


 


 
allow grind /crush/squash 
cells (using pestle and 
mortar)(1) 
 
 
 
accept use 
alcohol/ethanol(1) 


(2) 
 
AO 1 2 


 
 
 


Question 
Number 


Answer Additional guidance Mark 


2(c)  
 


Any two from: 
 


• locate genes associated 
with diseases (1) 


 
 


• treat (genetic) disorders 
(1) 


 
 
 
 


• personalised medicine 
(1) 


 


 
 
accept genetic screening(1) 
 
 
 
accept genetic 
counselling/named 
disorders(1) 
accept develop new 
treatment/medicine (1) 


(2) 
 
AO 1 1 


 
 


Total for Question 2 = 7 marks 
 
 
 
 
  







 
 


Question 
Number 


Answer Additional guidance Mark 


3(a)  
• all points plotted correctly to +/-  


½ small square (1) 
 
 


• a line showing a steady increase 
that levels off at 30au/40g  (1) 
 


 
 
 
 
 
accept dot-to-dot line 
 
 


(2) 
 
AO 2 2 


 
 


Question 
Number 


Answer Additional guidance Mark 


3(b) Any two from: 
 


• mass of product formed 
increases as enzyme 
concentration increases (1) 
 


• then (the mass of product 
formed) remains the same (1)  
 


• 30 au/40 g is point where 
mass of product remains the 
same (1) 
 


 
 
 
 
 
 
accept then levels off 
(1) 


(2) 
 
AO 3 1a 
AO 3 1b 


 
 


Question 
Number 


Answer Additional guidance Mark 


3(c) • 5:15 (1) 
 


• 1:3 


allow full marks for 
correct final answer 
with no working 


(2) 
AO 2 1 


 
 


Question 
Number 


Answer Mark 


3(d) (i) D  increase the substrate concentration 
 
1. The only correct answer is D 
 
A is not correct because increasing the pH will not increase the 
mass of product formed in this investigation 
 
B is not correct because decreasing the temperature will not 
increase the mass of product formed in this investigation 
 
C is not correct because decreasing the enzyme concentration will 
not increase the mass of product formed in this investigation 
 


(1) 
 
AO 2 1 







 
 


 
Question 
Number 


Answer Additional guidance Mark 


3(d) (ii) Any three from: 


• 37°C is the optimum for 
this enzyme (1) 


 


• 80oC /it will denature the 
enzyme/pepsin (1) 
 


 


• change in the shape of the 
enzyme/active site (1) 


 


• no reaction will take place / 
no enzyme-substrate 
complexes formed / no 
product formed (1) 


 


 
 
accept 37°C is best 
temperature for this enzyme 
(1) 
 
accept high temperatures will 
denature 
 
 
 
 
 
 
 
 
accept substrate no longer 
fits active site (1) 


(3) 
 
AO 2 1 


 
Total for Question 3 = 10 marks 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 


 
 
 


Question 
Number 


Answer Additional guidance Mark 


4(a) 
Any two linked pairs from:  


• a single/thin layer (of cells) 
needs to be used (1) 


• so light passes through (the 
cells) (1) 


Or 


• use a stain/named stain(1) 


 


• to stain structures/see parts of 
the cell (1) 


Or 


• adjust focus of microscope (1) 


 


• to see cells/structures clearly (1) 


Or 


• select a higher power lens (1) 


 


• to increase magnification (1) 


OR 


• change light intensity/adjust 
mirror (1) 
 


• to see cells/structures clearly (1) 


 


 


 


 


 


 


accept dye (1) 


 


accept to make 
cells/structures more 
visible (1) 
 


ignore zoom in/out 


 
accept clearer 
image/greater 
resolution 
 


accept increase 
magnification(1) 


accept to see cells/ 
structures clearly 
(1) 


 


 


(4) 
  
AO  
3 3b 


 
 
 
 
 
 
 
 







 
 


 
 


Question 
Number 


Answer Mark 


4(b) (i) C meristem 
 
1. The only correct answer is C 
 
A is not correct because a chloroplast does not have rapidly 
dividing cells 
 
B is not correct because epithelium does not have rapidly 
dividing cells 
 
D is not correct because a vacuole does not have rapidly 
dividing cells 


 


(1) 
 
AO 1 1 


 
 


Question 
Number 


Answer Mark 


4(b) (ii) B  metaphase 
 
1. The only correct answer is B 
 
A is not correct because the stage of mitosis shown in cell R 
is not prophase 
 
C is not correct because the stage of mitosis shown in cell R 
is not anaphase 
 
D is not correct because the stage of mitosis shown in cell R 
is not telophase 


 


(1) 
 
AO 3 2a 


 
 
 


Question 
Number 


Answer Additional guidance Mark 


4(b) (iii) 
• same genes/ DNA/ 


chromosomes/ alleles (1) 


 


 


• diploid (1) 
 


 


accept they are 
(genetically) identical 


 


 


accept 2n/ same 
number of chromosomes 


(2) 
 
AO 1 1 







 
 


 
Question 
Number 


Answer Additional 
guidance 


Mark 


4(b) (iv) 
Any two from: 


 
•   wear goggles (1) 


 
• avoid contact with acid/wear 


gloves (1) 
 


•   use a water bath to heat acid (1) 


 
 
 
 
 
 
 
 
accept do not boil/ 
overheat acid (1) 
accept heat in fume 
cupboard (1) 


(2) 
 
AO 2 2 


 
 
 


Question 
Number 


Answer Mark 


4(c) One advantage explained: 
 


• higher resolution (1) 


• so more detail seen/higher  magnification can 
be used (1)  


or 


• higher magnification (1) 


• so more detail seen (1) 


 


(2) 
 
AO 1 1 


 
Total for Question 4 = 12 marks 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 


Question 
Number 


Answer Mark 


5(a)(i) B liver 
 
1. The only correct answer is B 
 
A is not correct because prolonged alcohol abuse does not 
cause cirrhosis of the brain 
 
C is not correct because prolonged alcohol abuse does not 
cause cirrhosis of the heart 
 
D is not correct because prolonged alcohol abuse does not 
cause cirrhosis of the skin 


(1) 
 
AO 1 1 


 
Question 
Number 


Answer Additional guidance Mark 


5(a)(ii)  
(cirrhosis is) not caused by 
{pathogens/named micro-
organisms}/cannot be 
{passed/spread} (from one person to 
another) 
 


 
accept it is not 
contagious/infectious 


(1) 
 
AO 2 1 


 
Question 
Number 


Answer Additional guidance Mark 


5(b) An explanation linking: 
 
• exercise {requires energy/ uses 


respiration} (1) 
 
• {obtained from/reducing} fat (1) 


 
 
accept burns calories  
 
 
 
 
accept sweating causes 
water loss for 1 mark  
 


(2) 
 
AO 1 1 


 
Question 
Number 


Answer Additional guidance Mark 


Q5c 
 


An explanation linking two of the 
following: 
 
• reduces the volume of the stomach 


(1) 
 
• so it reduces food intake (1) 
 
 
 
• so stored {fat/lipids} is used up (1) 


 
 
 
 
 
 
accept restricts the 
amount of food 
entering the stomach 


(2) 
 
AO 2 1 







 
 


 
 


Question 
Number 


Answer Additional guidance Mark 


5(d)(ii)  
• the BMI shows male A is 


overweight but his waist:hip 
ratio {shows he is not 
abdominally obese / is below 
0.9/is healthy} (1) 


 
• male A’s weight distribution 


is not around the {vital 
organs/abdomen} (1) 


 
 
 
 
 
 
 
accept male A’s weight 
is distributed evenly 
over the body  
 
accept more weight on 
the hips than the waist 
 
accept mass for weight 


(2) 
 
AO 3 2a 
AO 3 2b 


 
Total for Question 5 = 11 marks 


 
 
 
 
 
 
 
 
 
 
 
  


Question 
Number 


Answer Additional guidance Mark 


5(d)(i) 
 


 
substitution (1) 
72÷1.812   
 
 
evaluation (1) 
= 21.977 / 21.98 / 22 
 
 
3 s.f. (1) 
22.0  
 
 


 
accept 72÷3.2761 
 
 
 
award 2 marks for correct 
evaluation  
 
 
award full marks for 
correct numerical answer 
without working 
 
accept 21.9 for 2 marks 
 


(3) 
 
AO 1 1 







 
 


Question 
Number 


Answer Additional guidance Mark 


6(a)(i) (2 x 5.0 x 2.0) + (2 x 5.0 x 2.0) + 
(2 x 2.0 x 2.0)   
or  20 + 20 + 8 (1) 


 
 
48.0 


Allow full marks for 
correct final answer  
 
 
 
accept 48  


(2) 
 
AO 1 1 


 
 


Question 
Number 


Answer Additional guidance Mark 


6(a)(ii) • chip B has greater surface 
area (1) 
 


• therefore more water 
{absorbed / moved into the 
potato chip} (1) 


 


accept chip B is bigger / 
has more cells 


(2) 
 
AO 3 2a 
AO 3 2b 


 
 


Question 
Number 


Answer Additional guidance Mark 


6(a)(iii) An explanation that links the 
following: 
 


• (cells) lose water / become 
plasmolysed (1) 


 
followed by 
 


• (water moves out) by osmosis 
(1) 


 
• from a high concentration of 


water molecules (in the potato) 
to a low concentration of water 
molecules (in the solution) / 
through the semi-permeable 
membrane to the salt solution 
(1)  


 
 


 
 
 
accept get 
smaller/shrink/lose 
mass 
 
 
 
 
 
 
accept from low solute 
concentration to a high 
solute concentration 
 
accept from high to low 
water potential 
 


(3) 
 
AO 1 1 


 
 
 
 
 
 
 
  







 
 


Question 
number 


Indicative content Mark 


*6(b) Answers will be credited according to candidate’s 
deployment of knowledge and understanding of the material 
in relation to the qualities and skills outlined in the generic 
mark scheme. 
 
The indicative content below is not prescriptive and 
candidates are therefore not required to include all the 
material that is indicated as relevant.  Additional content 
included in the response must be scientific and relevant. 


 
 


• Select variety A because it has large potatoes ; 
• Select variety B because is faster growing and 


produces many potatoes ; 
 


• Crossbreed variety A with variety B; 
• Transfer pollen from flower of variety A to flower 


of variety B / ORA;  
 


• Grow the new plants  
• Select the offspring with the desired 


characteristics 
• Repeat the process over many generations;  
• until all offspring show desired characteristics; 


 


(6) 
 
AO 2 1 


Level Mark Descriptor 
 0 No rewardable material. 
Level 1 1–2 • The explanation attempts to link and apply knowledge and 


understanding of scientific ideas, flawed or simplistic 
connections made between elements in the context of the 
question. 


•   Lines of reasoning are unsupported or unclear. (AO2) 
Level 2 3–4 • The explanation is mostly supported through linkage and 


application of knowledge and understanding of scientific 
enquiry, techniques and procedures, some logical connections 
made between elements in the context of the question.  


• Lines of reasoning mostly supported through the application of 
relevant evidence. (AO2) 


Level 3 5–6 • The explanation is supported throughout by linkage and 
application of knowledge and understanding of scientific ideas, 
logical connections made between elements in the context of 
the question. 


• Lines of reasoning are supported by sustained application of 
relevant evidence. (AO2) 


 
 


Total for Question 6 = 13 marks 
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Introduction
The Pearson Edexcel Combined Science, Paper 1: Biology (Foundation tier) is one of six


assessments taken as part of the new GCSE (9-1) Combined Science qualification.


This is the first assessment of the new GCSE (9-1) Combined Science specification and the


qualification follows a linear assessment model whereby candidates must complete all the six


assessments in the same single year of certification.


The Paper 1: Biology (Foundation tier) assessment consists of 60 marks assessed by a variety of


question types, including multiple choice questions, short answer questions, calculations and


extended open-response questions. Candidates should answer all questions in a time period of 1


hour and 10 minutes. The extended open-response questions are identified by an asterisk (*) in the


question paper to indicate that marks are also awarded for the ability to structure a response


logically.


In addition, the new GCSE (9-1) Combined Science qualification assesses practical knowledge and


maths skills; the requirements of which are given in the new specification. Furthermore, for the


Biology qualification, there are 6 mandatory core practicals which candidates must complete prior


to the examination as aspects of working scientifically are also assessed in questions throughout


the paper.


The Paper 1: Biology (Foundation tier) paper contains questions assessing the content from Topics


1 to 5, as identified in the new specification. In this first examination series, candidates were


required to respond to questions that tested their knowledge and understanding of pathogens and


disease, DNA, enzymes, microscopy, mitosis, obesity and the risk of developing cardiovascular


disease, osmosis and selective breeding.


Questions designed to assess practical work included writing a plan for an investigation, using a


microscope, controlled variables and safety precautions. The maths skills assessment in this paper


related to questions requiring completion of a graph, BMI calculations, surface area calculations


and a ratio.
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Question 1 (a) 


This question asked candidates to draw one straight line from each of two types of pathogen to a


disease caused by those pathogens. Many candidates were able to complete the question


successfully. However, candidates who drew two lines from one or both of the pathogens did not


gain credit.


Question 1 (c) 


This question required some straightforward data interpretation. Candidates were asked to explain


why the data suggests that a patient has a bacterial infection. The first mark was given for stating


that Patient Z has a higher white blood cell count. Responses, such as 'more white blood cells' were


accepted. The second marking point was awarded for explaining that white blood cells kill


bacteria/produce antibodies. A common acceptable response was that white blood cells fight


infection. However, 'killing' infection was not credited.


This response has been awarded the full 2 marks for stating that there are more white blood cells,


and by continuing to say that these are for fighting off infection. The quality of written English is


poor but the biology criteria is clearly met so full credit has been given.


This is an 'explain' question so any statement made needs to be


qualified in order to be awarded the second marking point.
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In this response, the candidate was awarded 1 mark for the


reference to 'more white blood cells'. However, the suggestion of


more white blood cells to infections was incorrect as the question


states that the patient already has an infection.


Re-read the question and ask yourself, "have I answered the


question?"


In this response, the candidate has given no creditable answers to the question.
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Candidates are advised to read the question carefully. This is an


'explain' question and candidates must ensure that their first


statement refers directly to the data given.
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Question 1 (d) 


This question looked at the working scientifically aspect of the qualification, assessing practical


skills.


Candidates were told that HIV is diagnosed by blood tests. They were asked to state two safety


precautions that need to be taken when handling blood samples. Creditworthy responses for


marking point 1 were seen most frequently, such as wearing gloves or wearing goggles. Good


responses covering the other marking points were seen much less frequently.


References to using and disposing of needles were not credited because the question was not


about taking blood samples. This was an accessible question and many candidates scored at least 1


mark.


In this response, wearing gloves was credited for marking point 1.


This was not an 'explain' question so the reason given for wearing


gloves was good, but not creditable.


The reference to 'keep it cold' was sufficient for crediting for


marking point 3.


.
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In this response, the first answer was too vague and incorrect to be


credited a mark. The second answer was a common response given


by many candidates. However the suggestion of not mixing


samples, which may be a good procedural point, does not answer


the question. Therefore, no marks were awarded for this response.
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Question 2 (a) (iii)


In this question, candidates were asked to state the type of bond that joins bases together in DNA


molecules.


Many candidates found this question challenging and named a range of bonds, such as covalent or


ionic, rather than giving the correct response of weak hydrogen bond. However, reference to just


'hydrogen' was deemed to be creditable within the construct of the question.


Question 2 (b) 


This is a practical question asking candidates to describe how cells can be broken down to release


DNA.


Candidates with first-hand experience of extracting DNA from fruit or other sources were able to


score the full 2 marks for conveying the basic idea of crushing fruit and for mixing cells with a


salt/detergent solution. Using ethanol was also an acceptable alternative response for marking


point 2.


Question 2 (c) 


In this question, candidates were required to state two benefits that the human genome project


could have for medicine. This question challenged candidates across the ability range. The most


common creditworthy responses seen were for the second marking point, such as treating genetic


disorders or developing new medicines.


This response was awarded the full 2 marks. The first part of this response was awarded 1 mark for


meeting the criteria for 'personalised medicines'. The second part meets the criteria for 'genetic


counselling'.


This candidate has prepared well for this exam considering


consequences of the science covered regarding the Human Genome


Project in the specification. When preparing such topics, have a


system, for example, a table with columns of name, what it is and


uses. A fourth column of 'other points' may also be useful.
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Question 3 (a) 


This question required candidates to plot five points on a graph and then draw a line to show the


trend in the data.


Whilst the majority of candidates were successful in achieving the first marking point of plotting the


five points, many candidates did not go on to draw a line, which precluded them from gaining


marking point 2. A line showing a steady increase, then levelling off at 30 arbitrary units was


required. Dot-to-dot lines were accepted.
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To gain marking point 1, all the five points had to be plotted to


within half a small square. In this response, the concentration of the


enzymes for 32 is plotted as 31, and 38 is plotted as 39, so no credit


was given for marking point 1.


For marking point 2, the line had to increase and then level off with


a generous allowance around the leveling off region. In this


response, no levelling off is included and, therefore, no credit was


given for marking point 2. Therefore, no marks were awarded for


this response.


Plotting points on graphs have to be very accurate. Use a sharp


pencil and make sure you understand the scales used on the axes.
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Question 3 (b) 


The first marking point was awarded for a straightforward statement that the mass of product


increases as enzyme concentration increases.


Many candidates were successful at achieving marking point 1 but did not gain further marks by


neglecting to describe that the mass of product stays the same or levels off from 30 arbitrary units.


In this response, the candidate is awarded the first marking point


but fails to extend their response to describe what the levelling off


means in terms of mass of product formed to be awarded the


second marking point.


When describing a trend on a graph where the line is more


complicated than a straight line, make sure that you have described


all parts of the line.
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Question 3 (c) 


The mathematical skill of calculating a ratio was examined in this question.


Candidates across the ability range found this question challenging, but when successful, they


usually gained both marks for giving the correct ratio of 1:3. Incorrect substitution (15:5) leading to


an answer of 3:1 scored one mark for an error carried forward.


In this response, the candidate is awarded the full 2 marks for the


correct answer written on the answer line.
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Question 3 (d) (ii)


In this question, candidates were asked to explain why a temperature of 80°C was not used in the


investigation with pepsin.


Many candidates were able to state successfully that the enzyme would denature at 80°C and so


gained a mark for marking point 2. Some candidates were then able to explain that the enzyme or


its active site would change shape, thus gaining a mark for the third marking point. A common


response for the fourth marking point was that no reaction would take place, or that the substrate


would no longer fit into the active site.


Marking point 1 was gained less frequently, mainly because comments about the optimum


temperature were vague.


In this response, the candidate has given a vague statement and


was awarded no marks.


This is an 'explain' question and so needs a specific answer,


preferably with key words. In this case, the question is about


enzymes so key words could include 'optimum' and 'denatured'.
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This is an example of an excellent response where the candidate


has included scientific terminology in the correct context and has


been credited with all three available marks.
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Question 4 (a) 


This question required knowledge of how to use a microscope effectively and to explain ways of


improving a procedure. This question is based on a core practical.


There were several acceptable ways of improving the method, such as using a stain, adjusting the


focus of the microscope and increasing the magnification. Whilst many candidates could give at


least one way of improving the method, they were less successful at explaining the suggested


improvement and sometimes just rephrased or repeated the stem of the question.


Candidates that suggested using an electron microscope did not gain credit as the question asked


how this particular method, which was using a light microscope, could be improved.
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This response shows a clear understanding of two ways to improve


the method. Each way has a creditworthy reason to support it and


so the full 4 marks were awarded.


An 'explain' question will usually require a statement followed by a


reasoned justification to extend the statement. Note how this


candidate has done so. Use this structure as a basis for your


answers to this type of ‘explain’ question.
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Question 4 (b) (iii)


For this question, candidates had to describe two genetic similarities of new cells produced by a


plant cell dividing by mitosis.


The majority of candidates found this question challenging, but some were able to gain a mark


from marking point 1 by stating that the new cells would have the same genes, chromosomes, DNA


or alleles. The fact that the new cells would be genetically identical to cell Q was also accepted.


Marking point 2 was seen infrequently, although some candidates clearly understood the relevant


science and gave precise answers.


This response was awarded the full 2 marks as the candidate has


mentioned that the new cells will have the same number of


chromosomes. The statement that, 'the cells would have the same


DNA' was accepted for the criteria of 'genetically identical'.


State your answers simply and concisely making sure that you put


your ideas down clearly.
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This candidate has answered the question with the correct


characteristics of DNA. However, no marks were awarded as the


candidate stated that all DNA has the same helix and the same four


bases, which did not meet with the marking criteria.


When writing a response to a specific question ask yourself, "is what


I am writing true for all examples or is my answer specific to this


question?"


GCSE Science 1SC0 1BF     19







Question 4 (b) (iv)


Candidates found this question very accessible and demonstrated good knowledge of relevant


safety precautions when heating hydrochloric acid.


Comments on general laboratory safety, such as tying hair back, standing up or putting bags under


benches were not creditworthy.


This response was awarded 1 mark for reference to wearing safety


goggles. Blazers should be removed was not credited as it is


considered to come under the heading of a general laboratory rules


for all practical sessions.


Make sure that your safety precautions are specific to the practical


investigation in the question.
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This response was awarded the full 2 marks. The first response was


accepted for marking point 3 and the second response was taken as


'glasses' not 'gasses' by using the context, that is to say, the word


'safety' and also comparing the letters to others in the response.


Take care with your writing. Look at the second answer. Does it say


'glasses' or 'gasses'? It is very close but just enough to take as


glasses so the mark is awarded.
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Question 4 (c) 


This question asked candidates to explain one advantage of using an electron microscope to


observe plant cells.


The second marking point of each 'advantage/explain’ criteria was only awarded if the first marking


point (advantage) was awarded. Therefore, candidates that gave two advantages but explained


neither of them were only awarded 1 mark.


Acceptable responses included, a higher resolution so more detail can be seen, or higher


magnification so more detail can be seen. Less precise responses, such as better magnification, did


not gain credit, but references to being able to see subcellular structures was awarded the second


marking point.


In this response, 1 mark is awarded for reference to a 'better


resolution', but just falls short of the second mark as 'see the make


up of the cells better' is not specific enough for credit.


Good use of the word 'resolution' but the last part needs to be more


specific for credit. For example, 'so you can see more detail inside


the cell, such as ribosomes', is a more specific response.
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This response refers to higher magnification for the first mark and


just crosses the agreed criteria for awarding a second mark by


referring to ‘seeing more detail’.
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Question 5 (a) (ii)


This question asked candidates to give a reason why cirrhosis is a non-communicable disease.


Candidates found this question very accessible and a common creditworthy response was that


cirrhosis cannot be passed on or cannot be spread. Correct responses seen less frequently were


that cirrhosis is not caused by pathogens or that it is not contagious.


This is an example of a standard, basic response that answered the


question and was awarded the one mark.
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It was a common error to relate cirrhosis of the liver correctly with


cirrhosis, but this response did not answer the question and was


awarded no marks.


Make sure you read the question carefully and check that you have


answered the question rather than just write down what you have


been taught about a topic. Underlining the key words in the


question can help you to focus your mind on what is required to


gain credit.
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Question 5 (b) 


In this question, candidates were asked to explain why exercise can cause weight loss.


The first marking point was awarded for the idea that exercise requires energy. The idea of exercise


burning calories was a common answer, which was given credit.


The second mark was awarded for explaining that exercise reduces fats, or that the energy is


obtained from fats. ‘Sweating’ was awarded a mark provided it was linked to the idea of water loss.


Generally, this question was answered well, and many candidates were awarded at least one mark.


However, some candidates did not achieve marking point 2 as they only gave the idea that the


energy in food intake was burned, rather than the idea of weight loss because fat already in the


body was being lost.


This response states that exercise uses energy and that this causes


a decrease in fat. Therefore, it was awarded the full 2 marks.


Try to answer the questions succinctly. It helps the examiner to


identify where they can award marks.
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Question 5 (c) 


This question required candidates to interpret the diagram of a stomach fitted with a gastric band,


as well as an application of knowledge regarding an unfamiliar context. Candidates were asked to


explain how a gastric band helps a person to lose weight.


Marking point 1 was awarded for reference to reducing the volume of the stomach. It was not


awarded for the incorrect interpretation that the size of the entry to the stomach is reduced.


Marking point 2 was for the idea of reduced food intake or restricting the amount of food entering


the stomach; the basic idea of feeling full quicker was insufficient.


Most candidates were awarded the full 2 marks by combining the idea of a smaller stomach volume


and eating less. For marking point 3, few candidates recognised that stored fat must be used to


cause weight loss.


This is response demonstrates a commonly seen, standard answer


covering both marking points.


With a question that is not familiar to you, it probably means that


you have to apply your knowledge to a new situation. Don't panic,


but describe what you see in the diagram or in the data and then


use your knowledge related to the topic to answer the question.
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In this response, the candidate has been too specific and is awarded


no marks.


Re-read your work and ask yourself if it is reasonable and does it


answer the question.
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Question 5 (d) (i)


This question required a standard calculation of BMI with the additional maths skill of using


significant figures.


The correct answer, including the correct number of significant figures, scored the maximum of 3


marks, and with no workings shown. However, if the incorrect answer was given, candidates were


able to obtain some marks by demonstrating evidence of substituting the correct numbers into the


equation for marking point 1, and evaluating this equation to the incorrect number of significant


figures for marking point 2. Furthermore, 2 marks were awarded for an evaluation without the


correct number of significant figures and with no workings shown. The answers of 21.977, 21.9 and


22 were seen most frequently and were awarded 2 marks. Of these, the most frequent response


given was 21.9, which shows an error in rounding.


This is an example of a good clear answer that gets the three marks


as the candidate has calculated the BMI correctly and expressed the


answer to three significant figures.
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Many candidates missed out squaring the height (1.81m), thereby


making it impossible to gain any of the three marks available.


Take care to include all parts of the equation when you substitute


numbers into a formula.
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Question 5 (d) (ii)


In this question, candidates were required to interpret the data given to conclude that ‘male A’ is


overweight but not abdominally obese for marking point 1. In addition, answers that suggested


male A is nearly abdominally obese was accepted. The explanation aspect for this question relates


to the fact that male A’s weight distribution was not around his abdomen or vital organs. The idea


that male A’s waist was more evenly distributed or that he has more weight on his hips than waist


was creditworthy.


Some candidates demonstrated the misconception that because the data indicated that male A was


only 0.05 away from 0.90 waist:hip ratio, male A had a large amount of abdominal fat. This


response demonstrated a lack of understanding of waist:hip ratio, which is new to this


specification.


It was very common to see this answer which correctly states that


male A is overweight. Unfortunately, this response was awarded no


marks as the question asks to comment on BMI and waist:hip ratio.


Marking point 1 requires both details for credit to be awarded.


If a question asks for comments on two factors, make sure that you


answer both of them. One way to do this is to tick off the parts in


the question as you work through the question.
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This response was awarded the full 2 marks as the candidate


interprets the data for both BMI and waist:hip ratio and gives the


alternative explanation that the mass could be in muscle tissue.


As for all 'explain' questions, make sure you give a reason to


support your first statement(s).
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Question 6 (a) (i)


In this question, the formula for calculating surface area was given and candidates were asked to


calculate the surface area of chip B. Many candidates completed the mathematical calculation


successfully and were awarded the full 2 marks for the correct answer, 48 or 48.0.


A common error in this question related to the values XY, XZ and YZ being added together rather


than the correct process of multiplying the values. In some cases, candidates calculated the surface


area of chip A, which was already given.


It was disappointing to see that some candidates had calculated the surface areas of the sides


correctly and then added them up incorrectly. 


A neatly presented answer showing correct substitution and correct


answer for 2 marks.


In maths questions where a formula is given, as in this case, always


start off with substituting the data you have into the equation.
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This is an example of a common error with this question. The


candidate has substituted the data into the equation correctly for


one mark but then calculated the answer incorrectly, stating the


total surface area as 42 instead of 48, thereby not gaining credit for


the second marking point.


Show all your mathematical workings. In this question, write each


part of the equation out underneath the substituted values, then


add them up.
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Question 6 (a) (ii)


This question required candidates to provide an explanation as to why potato chip B had a greater


increase in mass.


For marking point 1, candidates were required to give a comparative idea for chip B, for example,


that it had a larger surface area. Just stating that the chip was larger was also an acceptable


answer. Suggestions of chip B having a higher solute concentration or lower water potential than


chip A were also accepted. Many candidates were able to state this successfully.


Answers which suggested a larger surface area:volume ratio were not accepted. For marking point


2, which was less successfully answered, candidates needed to make reference to the notion that


more water was going into potato chip B. Responses which indicated that chip B soaked up more


water were accepted. Responses which just referred to the idea of water entering by osmosis were


not accepted as the process also occurs in chip A.
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This is an example of a good answer gaining both marks for stating


that the surface area is bigger in chip B and that this means that


more water is absorbed.


The clue for looking at surface area of the two chips is that this


follows on from Q6ai, where the surface area of chip B was


calculated. For the second marking point the word 'more' must be


included for the amount of water absorbed as the data shows that


both have increased, and the question asks to explain why there is a


greater increase in mass for chip B.
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Question 6 (a) (iii)


In this question, candidates were required to explain what would happen to the cells of chip A if it


was placed in a concentrated salt solution for a total of 3 marks.


For marking point 1, candidates were required to refer to the notion that the cells in chip A would


lose water or become plasmolysed. Similarly, reference to chip A getting smaller, shrinking or losing


mass were also acceptable responses.


For marking point 2, candidates were required to refer to the notion of water being released by


osmosis. The use of the term ‘diffusion’ by some candidates was ignored.


For marking point 3, candidate responses needed to refer to the solute concentration gradient or


the idea of water potential. However, the notion of water concentration was also accepted as


specific knowledge of water potential itself, but it was not required. Candidates who used this


concept were usually successful in obtaining full marks.


This is an example of a very basic response stating that water will


leave the cells/lose mass (same marking point), for 1 mark.


This is a 3 mark question. Always check the number of marks


available and if you have made less points than there are available,


try to extend your answer to address subsequent marks.
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A pleasing, succinct answer that adresses all three marking points.
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Question 6 (b) 


This extended open-response question challenged candidates across the ability range. Candidates


were asked to explain how two different varieties of potato plants could be selectively bred to


produce new plants with characteristics of both.


There were three aspects to the question; the desirable characteristics of variety A and variety B,


procedures for obtaining new plants and dealing with the outcomes of continuing to crossbreed


the offspring from varieties A and B.


A response was awarded Level 1 for stating some valid content from one of the three areas.


Repeating information from the stem of the question did not gain credit.


For Level 2, the response needed to include a good description of two areas from the indicative


content. For Level 3, the response was required to give an explanation of selectively breeding


potato plants A and B, covering all three areas of indicative content. Responses that were


sufficiently structured and coherent gained the top mark at a particular level.


Whilst some candidates had clear ideas about selective breeding and could state a definition of the


process, others confused the procedure with genetic engineering. Other candidates tried to breed


the genes, traits or cells with some peculiar ways of crossbreeding potatoes, for example, planting


the potato varieties next door to each other so their roots could swap characteristics. These


misunderstandings in the procedural processes only allowed credit for the first area of indicative


content.


Very few responses covered points from all three areas of indicative content.
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This is an example of an answer that was awarded Level 1 gaining 2


marks. If the candidate could have explained that the plants were


crossed rather than just stating reproducing them, then Level 2


could have been awarded.


In a question where you are asked to ‘explain how’, try to describe


the techniques used in as much detail as you can using scientific


terminology where possible.
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A good response covering enough detail to meet the criteria for


Level 3 with supported lines of reasoning allowing 6 marks to be


awarded.
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Paper Summary
Overall Performance


Many candidates were able to demonstrate a good level of knowledge in the questions related to


pathogens.


In Question 3, many candidates demonstrated their skills in completing the graph and interpreting


the data.


However, the questions related to osmosis challenged candidates across the ability range; many


were able to interpret the data given in the question but could not then go on to apply their


knowledge of osmosis sufficiently well to explain the results.


Most candidates were able to access the extended open-response question, but with varying


degrees of success. In the extended open-response question candidates often demonstrated a


clear understanding of selective breeding, but applying their knowledge to an unfamiliar context


often proved to be very challenging.


The assessment of practical work in the new qualification has replaced the controlled assessment


component of the previous specification. Candidates of all abilities were able to answer questions


using their practical skills knowledge, including questions on safety precautions and the


identification of controlled variables. However, candidates must ensure that they use scientific


terms accurately, including volume and mass.


Many candidates were able to recall methods, including the test for starch. Candidates were less


successful at writing methods, such as in the question investigating fertilisers, but many were


familiar with appropriate safety precautions for a procedure.


Candidates of all abilities were able to access the more standard maths questions, including


calculating BMI and the surface area of a cuboid. However, candidates found the calculation of a


ratio much more challenging.


Candidates were able to analyse data to give a conclusion to the enzyme investigation, but only


more able candidates were able to explain the conclusion using scientific ideas. Candidates should


read the question carefully to ensure they understand whether they have been asked to ‘describe’


or ‘explain’ interpretations of data, such as in the question on enzymes and the question on BMI


and waist:hip ratios.


Based on their performance on this paper, candidates are offered the following advice:


Recognise that the word 'explain' means additional scientific information is needed that is linked


to the answer given.


Use all the information given in the question to help construct an answer whilst avoiding the


repetition of information which has already been given, and giving vague response which will not


gain credit.


Consider the context of the question to ensure candidates apply their scientific knowledge to the


situation they are being asked about.


Develop their practical skills knowledge to ensure they understand the difference between the


factors being investigated and controlled variables.
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Check the number of marks given for the question and ensure that they have included enough


facts to match the marks awarded.


Use scientific terminology accurately, where possible, in responses.


Always show the mathematical workings when doing calculations as a mark can be awarded for


errors carried forward.


Think about the structure of the answer to the extended open-response questions before


starting to write. This is to ensure that the answer shows clarity of writing, while remembering


that accurate spelling and grammar in these questions is also important.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:


http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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Answer ALL questions.  Write your answers in the spaces provided.


Some questions must be answered with a cross in a box  . 


 If you change your mind about an answer, put a line through the box  and then  


mark your new answer with a cross .


1 Insulin is produced by an endocrine gland and is transported in the blood. 


 (a) (i) Which row shows the endocrine gland and the target organs for insulin? 
(1)


endocrine gland target organs


A adrenal liver and muscles


B adrenal small and large intestines


C pancreas liver and muscles


D pancreas small and large intestines


  (ii) Which part of the blood transports insulin to its target organs?
(1)


   A plasma


   B red blood cells


   C white blood cells


   D platelets
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 (b) Figure 1 shows the blood glucose and blood insulin concentration for a healthy 
person during one day.


          


concentration 
in blood


morning midday evening


breakfast lunch dinner


blood glucose


blood insulin


Key


Figure 1


  The blood glucose concentration increases after a meal.


  Explain why the blood glucose concentration then decreases.
(2)
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 (c) State one cause of type 1 diabetes.
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 (d) Explain how controlling the diet can be used to treat type 2 diabetes. 
(2)
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 (e) A scientist is planning to test a new treatment for type 2 diabetes.


  She selects 300 volunteers who have type 2 diabetes. 


  State two other factors that the scientist should consider when selecting the 300 
volunteers. 


(2)
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(Total for Question 1 = 9 marks)
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2 (a) Figure 2 shows alveoli from a healthy lung.


Figure 2


  Smoking can cause a condition called emphysema.


  Figure 3 shows alveoli from a person with emphysema.


Figure 3


  Use words from the box to complete the following sentences.
(2)


breathing           diffusion           larger 
 


osmosis           smaller           thicker


  The alveoli from the person with emphysema have a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


 
surface area than the alveoli from a healthy lung. 
 
The surface area of the alveoli will affect how much oxygen moves into the blood 
 
by the process of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .
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 (b) The graph in Figure 4 shows the volume of oxygen an athlete absorbs at different 
running speeds.


                  


oxygen 
absorbed 
in dm3 per 
minute


running speed in km per hour
0 2 4 6 8 10 12 14 16


5 –


4 –


3 –


2 –


1 –


0 – – – – – – – – – –


Figure 4


  (i) Describe the trend shown in Figure 4.
(2)
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  (ii) Which uses more oxygen when the running speed of the athlete changes 
from 4 to 6 km per hour? 


(1)


   A increasing aerobic respiration


   B increasing anaerobic respiration


   C decreasing aerobic respiration


   D decreasing anaerobic respiration


  (iii) Explain why the athlete produces lactic acid when running at 14 km per hour.
(2)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(Total for Question 2 = 7 marks)
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3 (a) Plants use nitrate ions to make proteins and chlorophyll.


  (i) What effects will a low nitrate ion concentration in soils have on plants?
(1)


   A reduced growth and darker green leaves


   B reduced growth and lighter green leaves


   C increased growth and darker green leaves


   D increased growth and lighter green leaves


  (ii) Which organisms convert nitrogen to nitrate ions during the nitrogen cycle?
(1)


   A bacteria


   B mammals


   C fungi


   D worms
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 (b) Figure 5 shows part of a root as seen using a light microscope. 


                                                             


root surface cell


root hair cell


Figure 5


  Figure 6 shows information about the two types of cell labelled in Figure 5.


type of cell
surface area


 in μm2


volume 


in μm3


surface area to 


volume ratio


root surface cell  5 000 250 000 1 : 50


root hair cell 36 000 288 000 ?


Figure 6


  (i) Calculate the surface area to volume ratio of the root hair cell.
(2)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (ii) Explain the benefit to the plant of having root hair cells.
(2)
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 (c) Algae are green plants.


  Figure 7 shows the number of algae in a lake in the United Kingdom during one year.


number of 
algae


month


Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec


– – – – – – – – – – – –


Figure 7


  Explain the changes in the number of algae in the lake from February to June. 
(3)
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(Total for Question 3 = 9 marks)
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4 Figure 8 shows a British glow-worm. 


Figure 8


Read the following extract before answering the questions.


Female glow-worms produce bright lights in the summer to attract males. 
Glow-worm larvae are predators of slugs and snails, but adult glow-worms do not feed. 
Females only have a few weeks to attract a mate and lay eggs, before the females die. 


(a) What will happen if the population of snails decreases?
(1)


  A the population of glow-worms will increase


  B adult glow-worms will eat more snails


  C glow-worm larvae will eat more slugs


  D adult female glow-worms will glow more brightly
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 (b) Female glow-worms have an enzyme called luciferase. 
The glow is produced when this enzyme catalyses a reaction between oxygen 
and a protein.


  A scientist devised a plan to investigate the effect of oxygen concentration on this reaction.


  The scientist had: 


   • five flasks of water each with a different concentration of dissolved oxygen
   • a solution of the protein 
   • a solution of the enzyme.


  The first step of this plan is:


  Step 1. Add some of the protein solution to each of the five flasks.


  (i) Describe the next two steps that should be in this plan to obtain results for 
this investigation. 


(2)
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  (ii) Which procedure would improve the investigation?
(1)


   A change the concentration of the protein solution in each flask


   B change the volume of the protein solution added to each flask


   C keep the concentration of dissolved oxygen the same in each flask


   D keep the volume of each solution the same in each flask
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  (iii) The enzyme luciferase works best at pH 8. 


   Explain why the activity of the enzyme decreases at pH 5. 
(2)
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  (c) Female glow-worms are found attached to grass plants in a large field.


  (i) Describe a sampling technique to find the mean number of female glow-worms 
in 1 m2 of the field. 


(3)
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  (ii) The mean number of female glow-worms in 1 m2 of the field is 5. 


   The field has a total area of 800 m2. 


   Estimate the number of female glow-worms in the whole field.  
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(Total for Question 4 = 10 marks)
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5 (a) Figure 9 shows a diagram of a red blood cell from a turtle and a diagram of a red 
blood cell from a human. 


turtle human


Figure 9


  (i) These cells are animal cells. 


   Animal cells do not have
(1)


   A cytoplasm


   B a cell membrane


   C a cell wall


   D mitochondria


  (ii) The actual length of the red blood cell from a turtle is 20.5 μm.


   Calculate the length of the magnified image of the red blood cell of the 
turtle when magnified 400 ×.


(2)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .μm


  (iii) The width of the human red blood cell, when magnified 400 ×, is 3.08 mm.


   Calculate the actual width of the cell and show your answer in standard form.
(2)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .mm
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 (b) Red blood cells are carried in veins and arteries.


  Figure 10 shows the equipment used to measure the elasticity of an artery.


                         


hook
clamp stand


metre rule


ring of tissue from artery


mass carrier


10 g masses


Figure 10


  (i) Describe a method you could use to see how much the ring of tissue from an 
artery could stretch before it no longer returned to its original size.


(3)
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  (ii) Give one safety precaution you need to take when handling animal tissue 
such as blood vessels.


(1)
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 (c) Figure 11 shows the circulatory system of a frog. 


Key


oxygenated blood


deoxygenated blood


mixed blood


right atrium


lung capillaries


left atrium


one ventricle


aorta


capillaries in tissues


Figure 11


  Explain why the circulatory system of a frog is less efficient at carrying oxygen to 
the tissues than the circulatory system of a human.


(3)
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6 A student compared the number of stomata on the upper and lower surfaces of a leaf.


 She completed a leaf peel as shown in Figure 12.


leaf coated with clear 
nail varnish


layer of nail varnish 
removed


layer of nail varnish placed 
on a microscope slide


leaf


leaf 
peel


glass 
slide


leaf 
peel


coverslip


Figure 12


 The layer of nail varnish shows an impression of the cells on the surface of the leaf.


 (a) (i)  State why a coverslip is placed on top of the leaf peel.
(1)
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  (ii) Explain why the leaf peel rather than the whole leaf was viewed with a microscope.
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 (b) The student drew a biological diagram of the leaf peel taken from the underside 
of the leaf.


  Figure 13 shows this diagram.


Figure 13


  (i) State the number of stomata visible on Figure 13.
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  *(c) Figure 14 shows xylem and phloem.
  Xylem and phloem are involved in the transport of substances through a plant.


xylem phloem


Figure 14


  Use Figure 14 to help you describe how water and sucrose move through a plant.
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(Total for Question 6 = 13 marks)


TOTAL FOR PAPER = 60 MARKS
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General Marking Guidance  
 
• All candidates must receive the same treatment.  Examiners must mark 


the first candidate in exactly the same way as they mark the last. 
• Mark schemes should be applied positively. Candidates must be 


rewarded for what they have shown they can do rather than penalised 
for omissions.  


• Examiners should mark according to the mark scheme not according to 
their perception of where the grade boundaries may lie.  


• There is no ceiling on achievement. All marks on the mark scheme 
should be used appropriately.  


• All the marks on the mark scheme are designed to be awarded. 
Examiners should always award full marks if deserved, i.e. if the answer 
matches the mark scheme.  Examiners should also be prepared to 
award zero marks if the candidate’s response is not worthy of credit 
according to the mark scheme. 


• Where some judgement is required, mark schemes will provide the 
principles by which marks will be awarded and exemplification may be 
limited. 


• When examiners are in doubt regarding the application of the mark 
scheme to a candidate’s response, the team leader must be consulted. 


• Crossed out work should be marked UNLESS the candidate has replaced 
it with an alternative response. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 


Mark schemes have been developed so that the rubrics of each mark scheme reflects 
the characteristics of the skills within the AO being targeted and the requirements of 
the command word. So for example the command word ‘Explain’ requires an 
identification of a point and then reasoning/justification of the point.  
 
Explain questions can be asked across all AOs. The distinction comes whether the 
identification is via a judgment made to reach a conclusion, or, making a point 
through application of knowledge to reason/justify the point made through 
application of understanding. It is the combination and linkage of the marking points 
that is needed to gain full marks. 
 
When marking questions with a ‘describe’ or ‘explain’ command word, the detailed 
marking guidance below should be consulted to ensure consistency of marking. 
 
 
 


Assessment 
Objective 


Command Word 


Strand Element Describe Explain 


 AO1* An answer that combines the marking 
points to provide a logical description 


An explanation that links identification of a 
point with reasoning/justification(s) as 
required 


 AO2 An answer that combines the marking 
points to provide a logical description, 
showing application of knowledge and 
understanding 


An explanation that links identification of a 
point (by applying knowledge) with 
reasoning/justification (application of 
understanding) 


 AO3 1a and 
1b 


An answer that combines points of 
interpretation/evaluation to provide a 
logical description 


  


 AO3 2a and 
2b 


  An explanation that combines identification 
via a judgment to reach a conclusion via 
justification/reasoning 


 AO3 3a  An answer that combines the marking 
points to provide a logical description of the 
plan/method/experiment 


  


 AO3 3b   An explanation that combines identifying an 
improvement of the experimental 
procedure with a linked 
justification/reasoning 


 
*there will be situations where an AO1 question will include elements of recall of knowledge directly from the 
specification (up to a maximum of 15%). These will be identified by an asterisk in the mark scheme. 
 


 
 
 
 
 
 
 







 
 


Question 
number 


Answer Mark 


1(a)(i) 
 


 C      pancreas       liver and muscles 
 
1. The only correct answer is C 
 
A is not correct because the adrenal glands do not 
produce insulin 
 
B is not correct because the adrenal glands do not 
produce insulin and the small and large intestines 
are not the target organs for insulin 
 
D is not correct because the small and large 
intestines are not the target organs for insulin 
  


(1) 
 
AO 1 1 


 
 


Question 
number 


Answer Mark 


1(a)(ii) 
 


A       plasma  
 
1. The only correct answer is A 
 
B is not correct because red blood cells do not 
transport insulin 
 
C is not correct because white blood cells do not 
transport insulin 
 
D is not correct because platelets do not transport 
insulin 
 


(1) 
 
AO 1 1 


 
 


Question 
number 


Answer Additional 
guidance 


Mark 


1(b) An explanation that includes two 
from:  
 
 


• (more) insulin (is released / 
produced) (1)  
 


• causes glucose to be 
converted to glycogen (1) 


 
 
• glucose is used for respiration 


(1) 


 
 
 
 
 
 
 
accept glucose is 
stored (in the body / 
muscles / liver) 
 
accept glucose is 
used in exercise  


(2) 
 
AO 2 1 







 
 


 
Question 
number 


Answer Mark 


1(c) 
 


Any one from: 
 


• (pancreas / body) {does not make insulin / 
makes very little insulin} (1)  
 


• {pancreatic /beta} cells are absent / destroyed 
(by immune system) (1) 
 


• (condition is) {inherited / genetic} / (can be) 
born with the condition (1) 


 


(1) 
 
AO 1 1 


 
 


Question 
number 


Answer Mark 


1(d) 
 


An explanation that includes the following: 
 


• reduce the levels of carbohydrate / sugars / glucose 
in the diet (1) 


• to ensure that blood glucose levels do not rise too 
high / too quickly / so that the insulin can cope. (1) 


OR 
• lose weight (1) 
• insulin resistance reduced / body will produce more 


insulin / cells respond to insulin (1) 
 


(2) 
 
AO 1 2 


 
 


Question 
number 


Answer Additional Guidance  Mark 


1(e) 
 


Any two from: 
 


• gender (1)  
• age (1) 
• life style / exercise / diet 


(1) 
• size / weight / BMI (1) 


 
 
 
 
 
 
 
accept health (1) 


(2) 
 
AO 2 2 


 
Total for Question 1 = 9 marks 


 
 
 
 
 
 
 
 







 
 


Question 
number 


Answer Mark 


2(a) 
 


smaller (1) 
diffusion (1) 
must be in correct order  
accept any reasonable spellings. 
 


(2) 
 
AO 1 1 


 
 


Question 
number 


Answer Additional 
guidance 


Mark 


2(b)(i) 
 


A description which includes two from: 
 
• as running speed increases, 


oxygen absorbed increases (1) 
• then levels off (1) 
• at 12 km per hour / 4.1 to 4.2 dm3 


(of oxygen per minute) (1) 
 


 
 
 
 
 
accept any value 
between 10 and 13 
km per hour 
 


(2) 
 
AO 3 1a 
AO 3 1b 


  
 
Question 
number 


Answer Mark 


2(b)(ii) 
 


 A     increasing aerobic respiration 
 
1. The only correct answer is A 
 
B is not correct because increasing anaerobic 
respiration does use more oxygen 
 
C is not correct because decreasing aerobic 
respiration does use more oxygen 
 
D is not correct because decreasing anaerobic 
respiration does use more oxygen 
 


(1) 
 
AO 2 1 


 
 
Question 
number 


Answer Mark 


2(b)(iii) 
 


An explanation including: 
 


• will respire anaerobically (more) (1)  
• because there is not enough oxygen (in the 


muscles) (1)  


(2) 
 
AO 2 1 


 
Total for Question 2 = 7 marks 


 
 
 







 
 


Question 
number 


Answer Mark 


3(a)(i) 


 


B      reduced growth and lighter green leaves 
 
1. The only correct answer is B 
 
A is not correct because low nitrate ion 
concentration in soils will not cause darker green 
leaves 
 
C is not correct because low ion nitrate 
concentration in soils will not cause neither 
increased growth or darker green leaves 
 
D is not correct because low nitrate ion 
concentration in soils will not cause increased 
growth 


(1) 
 


AO 2 1 


 
Question 
number 


Answer Mark 


3(a)(ii) 


 
A       bacteria 
 
1. The only correct answer is A 
 
B is not correct because mammals do not convert 
nitrogen to nitrate ions 
 
C is not correct because fungi do not convert 
nitrogen to nitrate ions 
 
D is not correct because worms do not convert 
nitrogen to nitrate ions 
 


(1) 
 


AO 2 2 


 
 


Question 
number 


Answer Additional 
guidance 


Mark 


3(b)(i) 


 
Substitution: 


288 000 ÷ 36 000 (= 8) (1) 


Evaluation: 


1:8  
 


 
 
 
 
 
 
 
 
 
award full marks 
for correct ratio 
with no working 


(2) 
 


AO 1 1 


 







 
 


 
Question 
number 


Answer Additional 
guidance 


Mark 


3(b)(ii) 
 


An explanation including: 


• increases the surface area 
(1) 


• for absorption of (more) 
mineral ions / named 
mineral ions / water (1) 


 


 
 
 
 
 
 
 
 
 
accept increases 
anchorage (1) 


(2) 
 


AO 1 1 


 
 
 


Question 
number 


Answer Mark 


3(c) An explanation that combines identification via a 
judgment (1 mark) to reach a conclusion via 
justification/reasoning (2 marks): 
 
Judgement: 
• the number of algae increase (1) 


 
Two reasons:  
• increased {temperature / light intensity} / longer 


daylight (1) 
• for (more) photosynthesis (for growth) (1) 


 
OR 
 
• increased minerals / nitrate ions / eutrophication in 


the lake (1) 
• (more) protein / chlorophyll (for growth) (1) 
 


(3) 
 
AO 3 2a 
AO 3 2b 


 
Total for Question 3 = 9 marks 


 
 
 
 
 
 
 
 
 
 
 
 







 
 


Question 
number 


Answer Mark 


4(a) 
 


C       glow-worm larvae will eat more slugs  
 
1. The only correct answer is C 
 
A is not correct because fewer snails will not cause 
the population of glow-worms to increase 
 
B is not correct because fewer snails will not cause 
the adult glow-worms to eat more snails 
 
D is not correct because fewer snails will not cause 
the adult female glow-worms to glow more brightly 
 


(1) 
 
AO 2 1 


 
Question 
number 


Answer Mark 


4(b)(i) 
 


An answer that combines the following points to 
provide a logical description of the plan: 
  
Step 2: add {some / set amount of} enzyme to each 
of the flasks (1) 
 
Step 3: time how long the glow lasts / measure 
intensity of glow (1) 


(2) 
 
AO 3 3a 


 
 


Question 
number 


Answer Mark 


4(b)(ii) 


 


 D   keep the volume of each solution the same in 
each flask. 
 
1. The only correct answer is D 
 
A is not correct because changing the concentration of 
the protein solution in each flask will not improve the 
investigation 
 
B is not correct because changing the volume of the 
protein solution added to each flask will not improve 
the investigation 
 
C is not correct because keeping the concentration of 
dissolved oxygen the same in each flask will not 
improve the investigation 
 
 


(1) 
 
AO 3 3b 


 
 
 







 
 


Question 
number 


Answer Additional 
guidance 


Mark 


4(b)(iii) 
 


An explanation including any two 
from: 
 
• enzymes are pH sensitive / this 


enzyme has an optimum / optimal 
pH of 8 (1) 
 


• because the {enzyme / active site} 
will change shape / become 
denatured (1) 


 
• so the enzyme is not able to bind 


so easily to {substrate / protein / 
oxygen} (1) 


 
 


 
 
 
accept pH 8 is 
alkaline and pH 5 is 
acidic 
 
 


reject kill enzyme  


(2) 
 
AO 2 1 


 
 
 
Question 
number 


Answer Mark 


4(c)(i) 
 


An answer that provides a description by making reference to 
three of the following points: 
   


• use of quadrat (1) 
• random placement (of quadrat) (1) 
• count the number of (female) glow-worms in the 


quadrat / 1m2 / square (1) 
• use several samples (1) 
• total number found ÷ number of samples (1) 


 


(3) 
 
AO 1 2 


 
 
Question 
number 


Answer Mark 


4(c)(ii) 


 
4000 / 4 X 103 
 


(1) 
AO 1 1 


 
Total for Question 4 = 10 marks 


 
 
 
 
 
 
 
 
 
 







 
 


 
Question 
number 


Answer Mark 


5(a)(i) 
 


C a cell wall  
 
1. The only correct answer is C  
 
A is not correct because both plant and animal cells have 
cytoplasm  
 
B is not correct because both plant and animal cells have a 
cell membrane  
 
D is not correct because both plant and animal cells have 
mitochondria  
 


(1) 
 
AO 1 1 


 
 


Question 
number 


Answer Additional guidance Mark 


5(a)(ii) 
 


Substitution 
20.5 x 400 (1) 
 
Evaluation 
8 200 µm  


award full marks for 
correct answer with 
no working 


(2) 
 
AO 1 2 


 
 
Question 
number 


Answer Additional guidance Mark 


5(a)(iii) 
 


 
 
 
 
Substitution 
(3.08 ÷ 400) = 0.0077 (1) 
 
Evaluation 
7.7 x 10-3 


award full marks for 
correct answer with 
no working 
 
accept 0.008 
 
 
accept 8.0 x 10-3 


(2) 
 
AO 2 2 


 
 







 
 


 
Question 
number 


Answer Additional guidance Mark 


5(b)(i) 
 


An answer that combines three of the 
following points to provide a method: 
 


• measure the length of the 
tissue (1) 
 


• add masses / mass (1) 
 
 


• remove the mass and measure 
length of the tissue (1) 
 
 
 
 


• repeat until the tissue no longer 
returns to its original length (1) 


 


 
 
 
 
 
 
 
 
 
accept remove the 
mass and see if the 
tissue returns to its 
original size 


(3) 
 
AO 3 3a 


 
 
Question 
number 


Answer Additional guidance Mark 


5(b)(ii) 
 


Any one from: 
 
 


• wash hands (1) 
 


• wear gloves (1) 
 
 


• sterilise the apparatus after use / 
disinfect working area (1) 
 


 


ignore standard lab 
rules 
 
 
 


accept cover open 
wounds  


(1) 
 
AO 2 2 


 







 
 


 
Question 
number 


Answer Additional 
guidance 


Mark 


5(c) An explanation including any three from: 
 


• (frogs) have one ventricle / three 
chambers (1) 
 


• (whereas) humans have two 
ventricles/ four chambers (1) 
 


• no wall / septum separating 
ventricles (1) 
 


• oxygenated and deoxygenated blood 
mix (in the ventricle / heart) (1)  


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
accept some 
blood going to 
the lungs is 
already 
oxygenated (1) 
 


(3) 
 
AO 2 1 


 
Total for Question 5 = 12 marks 


 
 
 
 
 
 
 
 
 
 
 


 







 
 


 
Question 
number 


Answer Additional 
guidance  


Mark 


6(a)(i) 
 


Any one from: 
 
 


• keep leaf peel flat (1) 
 


• keep leaf peel in place (1)  
 


• protect the (objective) lens (1) 
 


• protect the specimen (1) 
 


ignore to prevent 
drying out 


(1) 
 
AO 2 2 


 
 


Question 
number 


Answer Additional 
guidance 


Mark 


6(a)(ii) 
 


An explanation linking two of the 
following: 
 


• the leaf peel is thin / leaf is too 
thick (1)  
 


• as the leaf peel allows light to 
pass through it/the leaf would 
not allow light to shine through  
it (1) 
 


• to enable the {stomata / cells/ 
guard cells} to be identified (1) 


 
 
 
 
 
 
accept leaf would 
be opaque 
 
 
 
accept to see 
stomata / cells 


(2) 
 
AO 2 2 


 
 


Question 
number 


Answer Additional 
guidance 


Mark 


6(b)(i) 
 


3 / three   (1) 
 
AO 2 2 


 
 
 
 
 
 
 
 
 
 
 
 
 







 
 


 
Question 
number 


Answer Additional guidance Mark 


6(b)(ii) 
 


A description including three of the 
following points: 
 


• guard cells (1) 
 


• take in water (1) 
 


• by osmosis (1) 
 


• (guard cells) become 
turgid/change shape/swell (1) 


 
 


 
 
 
 
 
 
 
 
 
accept uneven 
thickness of guard cell 
walls leads to bulging 


(3) 
  
AO 1 1 


 
 
 







 
 


 
Question 
number 


Indicative content Mark 


6(c) Answers will be credited according to candidate’s 
deployment of knowledge and understanding of the 
material in relation to the qualities and skills outlined in 
the generic mark scheme. 
 
The indicative content below is not prescriptive and 
candidates are not required to include all the material 
that is indicated as relevant.  Additional content included 
in the response must be scientific and relevant. 
 
Xylem 


• made of dead cells 
• cells with lignin 
• forming narrow/hollow tubes 
• carries water / mineral ions / named mineral ion 
• from roots up to leaves / shoots / buds  
• driven by transpiration 
• where water evaporates from the leaves 
• cell to cell/into/out of xylem by osmosis 


Phloem 
• made from living cells  
• have sieve tubes 
• this carries sugars / sucrose (in water) 
• from the leaves 
• down to roots 
• up to buds / flowers 
• movement by translocation 
• cell to cell/into out of phloem by active transport 


(6) 
 
AO 1 1 


Level Mark Descriptor 
 0 No rewardable material. 
Level 1 1–2 • Demonstrates elements of biological understanding, 


some of which is inaccurate.  Understanding of scientific 
ideas lacks detail 


• Presents an explanation with some structure and 
coherence  


Level 2 3–4 • Demonstrates biological understanding, which is mostly 
relevant but may include some inaccuracies.  
Understanding of scientific ideas is not fully detailed and 
fully developed. 


• Presents an explanation that has a structure which is 
mostly clear, coherent and logical. 


Level 3 5–6 • Demonstrates accurate and relevant biological 
understanding throughout.  Understanding of the 
scientific ideas is detailed and fully developed. 


• Presents an explanation that has a well-developed 
structure which is clear, coherent and logical. 


 
Total for Question 6 = 13 marks 
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Introduction
Paper 1SC0_2BF is taken by candidates doing GCSE Combined Science as part of a linear


assessment model at the end of the course. This was the first paper for the new specification. The


paper consists of 60 marks assessed by a variety of questions including multiple choice, short


answer and one extended answer question worth 6 marks. Candidates should answer all questions


in a time period of 1 hour and 10 minutes. In the extended answer question marks are also


awarded for the ability to structure a response logically; this question is marked with an asterisk (*).


In addition, the new specification assesses practical knowledge and mathematical skills in the


papers. These requirements are given in the specification and there are 6 Biology core practical


investigations which candidates must complete prior to the exam. Aspects of working scientifically


were also assessed in questions throughout the paper.


The paper contained questions assessing the content from topic 1 and topics 6 - 9. These included


questions in relation toenzyme action and specificity, cell structure, endocrine organs, the role of


insulin and diabetes, exchange surfaces and the transport of substances, the role of blood plasma,


heart structure, oxygen absorption in relation to exercise, the role of nitrate ions in plants, root hair


cells and structure of a leaf. The one six-mark question covered transport of water and sucrose in


plants. Questions on practical work included writing methods, describing techniques or suggesting


relevant steps for a number of investigations. Additionally, candidates were required to show


understanding of using a microscope as well as identifying a safety precaution, variables and


improvements when working scientifically. The maths skills assessed included interpreting graphs,


magnification, surface area and use of standard form.


The assessment of practical work in examinations has replaced the controlled assessment


component of the previous specification. Candidates were able to answer questions using their


practical skills knowledge including questions on safety precautions and the identification of factors


to be considered. However, candidates need to ensure they provide answers that are specific to the


investigation they are being tested on rather than giving responses pertaining to general laboratory


safety. Many candidates were able to recall practical methods including the use of quadrats to


investigate populations, however they found describing a method for the elasticity of the artery


more challenging.


There were several questions where candidates needed to apply their knowledge to situations that


may be new to them, but in these cases all the required information needed to lead candidates to


the required responses was supplied in the stems of the questions and items. Candidates could


benefit from practising reading the stem and considering which parts are key to stimulate the


connections to areas of the specification covered. It was pleasing to see examples where


candidates had underlined the command words and key words in the given information. Overall it


was felt that these candidates gave more targeted and balanced responses than average.


The more straightforward questions where marks could be gained by interpreting given


information were answered well although it was pleasing to see some excellent, coherent answers


accurately applying germane scientific terminology to many items that required extended prose. It


was encouraging to see that some candidates used the scaffolding provided to guide their


responses. Even when candidates scored low or no marks there was evidence from a reasonable


number of an attempt to use the diagrams, graphs and information in the stem of the question to


try to guide their response. Good examples of this would be annotations on the graph in 3(c) or the


diagram in 6(c). There was an emphasis in a range of items on applying knowledge with a pleasing


number of candidates clearly showing an understanding of the response required where the


command word explain was used. However, too many candidates could still not develop their


responses into a logical specific set of sequential points that answered the question. Some


candidates found it hard to answer the question, often reproducing stock answers related to the
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topic or based only on linked key words instead of addressing the construct of the question. It was


also not uncommon to see a question using the command word describe being extended to


include an explanation or a question using the command word explain only including a description


within the answer.


The number of blank responses seen was in line with expectations throughout the paper but there


was a notable increase in the number of candidates who stopped answering all items in question 6


and in particular the extended answer question 6(c) which required a longer written response.


A large proportion of candidates were able to describe basic trends in graphs and the mathematical


items were answered well by many candidates, although they were less able to express their


answer in the format requested, for example as a ratio or more commonly in standard form.
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Question 1 (b) 


This item gave rise to a wide range of answers and therefore a wide range of marks were awarded.


Whilst many responses mentioned glucose and/or insulin, a significant proportion clearly did not


understand their roles fully. Answers about these substances included vague statements, lacking


scientific language, which as a result were often not creditworthy. The inclusion of a graph, which


should have helped candidates, seemed to confuse them rather than being used as a tool to help


them craft a good answer. Some took the clue from the graph about insulin but then made


completely incorrect statements about it, such as that glucose would break down into insulin.


This response scored 0 as like many responses it failed to provide an


explanation as to why the blood glucose concentration had decreased.


Candidates seemed to overlook figure 1; by using the graph more answers


are likely to have identified that insulin was released to at least pick up 1


mark. Even those who did, often did not seem to be fully aware of the role


of insulin and even less its effect on glucose.
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Use the figures provided to help you construct your answers. Here,


identifying that insulin was released, which can be seen in the graph by a


rise in the blood insulin line on the graph, is worth 1 mark and a good


starting point to an explanation.
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This scored 2 marks. The candidate more than likely used a combination


of their own knowledge and the information in the question to provide a


detailed response. Many candidates were unable to describe what


happened to the glucose either in terms of conversion to glycogen or


storage or for use in respiration to release energy.
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Whilst using information in the question, including data and diagrams,


there is no substitute for good scientific knowledge. This candidate had a


very clear understanding of the link between insulin and glucose so was


able to provide an explanation which was awarded 2 marks.


Know the difference and be able to use key words confidently, especially


those which are similar such as those in this answer (glucose and


glycogen)
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Question 1 (c) 


This question required candidates to state the cause of type 1 diabetes. Although nearly always


attempted, candidates often confused type 1 and type 2 diabetes, therefore responses were mixed


between those incorrectly giving a cause of type 2 diabetes and those giving the correct response.


Credit was awarded most frequently for answers stating that no or very little insulin is being


produced, it being genetic or inherited.


This scored 0. It shows a common misconception or misunderstanding


between the causes of type 1 and type 2 diabetes.


When revising diabetes make sure you can confidently and correctly


distinguish between the causes and effects of type 1 and type 2.
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This scored 1 mark for stating a cause of type 1 diabetes. It would be


pleasing to see candidates giving a more detailed answer in relation to


what was unable to produce insulin, i.e. the pancreas


If possible also try to be specific in your answer so here for example the


answer would be improved by saying that the pancreas cannot


make/produce insulin. Although here it wouldn't have gained an additional


mark it is details like this that might in another similar question.
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Question 1 (d) 


Most candidates that gained at least one mark here by stating that controlling the diet would either


reduce the sugar eaten or cause weight loss. Some extended their initial point to explain further by


saying that low amounts of sugar will either keep the blood glucose level lower or that by losing


weight, the cells of a type 2 diabetic can better respond to any insulin produced. A significant


number of candidates simply stated that they should control what is eaten which was considered to


be too vague for credit or gave answers referring to exercise which were also not creditworthy as


the question required an explanation linked to the control of diet.


This response scored 1 out of 2 marks available. In this question


candidates frequently only gave 1 response to a 2 mark question, so need


to be encouraged to extend their explanations to pick up further marks: in


this case by saying what the effect on blood glucose levels would be by


reducing sugar intake.


Check the number of marks available and make sure you include enough


points in your explanation to achieve all those on offer. Here, add the


effect on blood glucose levels by not having too much sugar.
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The candidate describes type 2 diabetics which shows their knowledge but


unfortunately does not answer the explain question that was asked. It is


pleasing to see the candidate underlining the reference in the question to


'how controlling diet can be used', as they gain the 1 mark achieved for


losing weight. To gain the second mark they needed to focus on the


explanation element of the question, explaining how losing weight would


be used to treat type 2 diabetes.


It is good to see key information being underlined but try to also


highlight/box command words. In this case the answer needed to explain


how control of diet could be used to treat type 2 diabetes yet offered a


description of the cause of diabetes followed by an explanation about the


control of diet without explaining how this would treat the condition.
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This response gained 0. Although the candidate must have some


understanding of type 2 diabetes the response lacked specificity and a


clear explanation about how controlling diet can be used to treat type 1


diabetes.


Focus on the question and read it carefully! This answer talks about


exercise when the question clearly asks about diet. Be specific in answers


given; for example if you know the amount of foods will be decreased, say


which type of foods too i.e. sugars/carbohydrates.
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A very good example of a response gaining 2 marks. The answer provides


specific explanatory points in relation to control of diet and then further


explains how these will help treat diabetes in relation to blood


sugar/glucose levels. It shows a good knowledge and understanding of


both the cause and effect of type 2 diabetes and how it can be controlled


effectively, alongside good exam technique.,


This answer is clear and links key ideas together using relevant scientific


terminology to provide an explanation which answers the question at


hand. They make sure not to just repeat the stem of the question but to


add value!
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Question 1 (e) 


This item assessed candidate’s ability to control variables in an investigation, in this case selecting


people with type 2 diabetes for a clinical trial. It was pleasing to see that candidates had a good idea


of what was required to be given credit, with weight, age, gender and health being commonly seen


creditable responses. Some marks were lost by candidates stating height, often when weight had


been given as the first answer, presumably because these two are used in calculating BMI or


alternatively giving 2 examples from the same marking point. On occasion candidates missed out


on marks by giving answers outlining ethical considerations or relating to the type of diabetes


which had already been outlined in the stem of the question.


This response does not provide any relevant answers to the question


asked, so scored 0 marks. Some answers included one response such as


these but were able to pick up 1 mark for also stating a correct factor to


consider.


Try to use the information provided in the question to keep your answer


relevant. This question says that the scientist selects 300 volunteers who


have type 2 diabetes so the scientist would not consider people without


diabetes or those with type 1 diabetes as they do not fall into this


category. Try to think of other factors for consideration when selecting


human volunteers for clinical trials.
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This scored 1 mark for stating 1 correct factor to consider - age. The length


of time a person may have had diabetes for, (or its severity), were not


creditworthy answers.


When checking your answer, make sure both responses answer the


question asked.
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This scored 2 marks for giving 2 relevant factors the scientist should


consider.


When the question asks you to state something, a full sentence answer


including the question isn't always necessary: just state the answer


requested and it will save you time.


GCSE Science 1SC0 2BF     17







Lifestyle is acceptable for 1 mark. The examples provided would also be


worth one mark but as they all cover the same marking point only one


mark was gained. Response 2 regarding severity of diabetes was not


creditworthy.


When providing lists of answers ensure that they are not only relevant but


also different to one another to avoid just covering one mark point and


missing out on full marks.
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Question 2 (a) 


This question required candidates to use information from the two diagrams and their own


knowledge to fill in the gaps in two sentences from the list of words supplied. It allowed most


candidates to gain at least one of the two marks available with the two answers, smaller (surface


area) and diffusion being seen in roughly equal amounts. A slightly smaller number of candidates


gained both marks available.


Question 2 (b) (i)


For credit, candidates had to interpret the graph showing that oxygen consumption increases with


running speed until a speed of 12km per hour with a generous range of 10 to 13km per hour being


allowed, after which speed the oxygen consumption stays the same. Candidates were asked to


describe the trend in the graph and most were able to give a basic description of the trend linking


the two variables from the graph. Candidates lost marks by incorrectly stating as the athlete ran


further rather than ran faster or for not being specific, for example, stating it goes up. Some


candidates wrote that after 12km per hour there was no oxygen consumption. It was fortunate for


most of these candidates that they had already gained the two marks available by already stating


the former two marking points.
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This response gained full marks but covered all three marking points. The


candidate has used the graph effectively to describe the trend shown in


figure 4 and shows very good skills in analysing patterns in data in


graphical form.


When describing a trend in a graph use the wording from the axes labels


and link them together to provide your main point as the candidate did


here. Always start with saying what happened to the variable on the X axis


and then linking this to what happened to the variable on the Y axis.


If there is more than 1 mark, you need to say more than 1 thing in your


description, so try to look out for when the graph changes and how it


changes, and describe this and also give specific figures/data from the


graph when the change occurs. When doing so make sure you include the


relevant units from the graph, for example here the candidate pointed out


that at 12km/h the oxygen absorption stopped increasing and remained


the same.
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This response did not gain any marks. The candidate has made an attempt


but failed to describe the trend fully not making a clear, creditworthy


comment on running speed in relation oxygen absorption. They then try


to provide an explanation as opposed to focusing on the description asked


for in the question. These were common errors for this question, resulting


in marks being missed.


Remember that if the question asks you to describe the trend then there


is no need to try and explain why what can be seen in the graph is


happening. Focus on simply describing the trend in the graph - this is the


main patterns (increases, decreases, levelling off) you can see and point


out. If there is more than one mark, try to include some data from the


graph in support of your description.
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This answer gained 1 mark for mark point 1. The structure of the response


would answer the description question posed, but the candidate misses


out on mark point 3 as the figures quoted are incorrect. These were


common figures incorrectly stated so ensuring students focus on


identifying correct data could improve marks gained on data analysis


questions.


Always be very specific when using data in answers. Try using a ruler from


the point you have identified on the graph to the either the X or the Y axis


to help in providing accurate figures.


22     GCSE Science 1SC0 2BF







Question 2 (b) (iii)


It was disappointing that many candidates could not gain credit on this item with a range of


inaccurate reasons for producing lactic acid being given in responses including: as sweat to help


cool you down, allowing you to keep running faster and faster, toburn fat, to lubricate joints and


muscles and to break down glucose to name a few. Creditworthy responses were approximately


equally likely to mention either anaerobic respiration or a lack of oxygen but rarely were both


marking points seen and 2 marks awarded.


This gained 1 mark for the comment about muscles not having as much


oxygen as they need; however, they do not extend this explanation to say


why this causes the lactic acid to be produced. This response used good


phrasing in relation to oxygen in the muscles which should be noted as a


number of candidates missed mark point 2 by incorrectly commenting on


the muscles having no oxygen.


Check the number of marks available and read your answer back to check


you have 2 clear explanation points that answer the question being asked.


Don't get caught out by thinking that because you have filled all the lines


you must have done this; this response has lots of information which just


repeats the question and only 1 relevant point so only got 1 mark out of 2!
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This response gained 2 marks for correctly explaining that the athletes


used anaerobic respiration and that this process does not need/use


oxygen. It demonstrates good knowledge of a key process and seems to


use the graph to help them structure the explanation due to the comment


on oxygen not increasing (at 14km/h). It is important candidates


understand the subtleties in relation to oxygen requirement, absorption


and use for types of respiration.


This answer was awarded 2 marks but take time when writing your


answers to make sure your handwriting is as clear as possible!
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This response gained 0. Although the candidate describes correct


information in relation to lactic acid they do not answer the question by


explaining why it is produced when running at 14km/h. This response is


very close to gaining one mark as they do identify the body is respiring but


need to clearly identify the type of respiration. Candidates also could and


should refer back to the graph in question 2(b)(i), which would direct them


to the marking point in relation to oxygen at 14km/h.


If your answer is referring to respiration then try to include whether it is


aerobic or anaerobic. This candidate missed out on a mark by not


including that the respiration was anaerobic.
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Question 3 (b) (i)


A large number of candidates displayed good mathematical skills, showing their working out and


achieving full marks. 1:7 or 1:80 were the most frequent incorrect answers given with another error


being a failure to give the answer as a ratio. The main reason for candidates gaining 0 marks when


attempting the question, where working was shown, was for using the correct numbers incorrectly:


for example either by using the incorrect equation (substituting the wrong way around or


multiplying), employing a process of progressively dividing down both numbers, where they would


at some stage make an error, or stopping when they reached an odd number (because they didn’t


think to try dividing by a number other than 2 or 10) or at some arbitrary point.
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This response scored 2 marks for giving the correct answer as a ratio on


the answer line. Although not needed it also showed the correct


substitution of figures from the table and calculation being used which is


pleasing.


It is always a good idea to include full working in the space provided.


Although this is the correct calculation and answer so gained 2 marks it


would have still been a good idea to have included the answer to the


calculation i.e. = 8


GCSE Science 1SC0 2BF     27







28     GCSE Science 1SC0 2BF







This response scored 0. It is likely that the candidate had completed the


correct calculation using the figures from the table (288000/36000) to get


8. However, they failed to then use this to give the answer as a ratio as


requested and also failed to show their working out so were unable to pick


up the substitution mark.


Always show your full working out in the space provided! Even if you get


the final answer wrong you could still pick up some marks.
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Question 3 (b) (ii)


This item required candidates to explain the benefit to plants of having root hair cells and was


poorly answered by a large number of candidates, with only a small proportion gaining a mark and


even fewer gaining the two marks available. As this is an explain question, simply stating that root


hair cells absorb water or mineral salts was not enough for crediting marking point two, although if


marking point one had been given then the more in this marking point could be taken as implicit


e.g. the root hair cells increase the surface area for absorbing water.A very limited number of


responses referring to root hairs providing anchorage were credited. Common misconceptions, of


which there were many, included that root hair cells act as a form of protection i.e. from bacteria or


disease, insulate the root or act as a point for light to enter the plant.


This response gained 0 marks. Many candidates failed to identify that root


hair cells are specialised cells which increase the surface area of the root.


Whilst this candidate stated that the plant could absorb water/minerals


through the root hair cells, they failed to include a comparative term


required to establish the benefit of the plant having the root hair cell on


the root; i.e. the root would absorb the water/minerals without the root


hair cells but these allow more/increased volume to be absorbed.


Check if your answer requires a comparative term such as more. As roots


would absorb water/minerals without the root hair cells, the explanation is


that these allow more water/minerals to be absorbed as they increase the


surface area of the root.
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This response gained 2 marks. The candidate shows a good understanding


of the adaptation of a specialised root hair cell explaining this and the


benefit to the plant clearly and in detail whilst also using comparative


terminology.


This answer gained two marks and shows best practice. It doesn't repeat


the question but links scientific ideas including comparative words to give


a clear explanation of the benefit of root hair cells.
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This also gained 2 marks showing a very good knowledge and


understanding of the question being asked.


Good answers do not always have to be long to gain full marks. This is


short yet to the point and relevant - the candidate has an explanation


which answers the question. They have two linked points to access the


two marks available and include key scientific words in the answer (not


just repeating those in the question) which is important to demonstrate a


scientific understanding of the concept being tested.
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Question 3 (c) 


This item was an explain question that required the candidate to interpret the trend in the graph to


make the judgement that the number of algae increased before further marking points could be


awarded in explanation of this. The reasons given did require an idea of more/increase e.g.


between February and June light/temperature or mineral ions were more/increased for credit to be


given. This could be gained simply by saying it is warmer or there is more light in June to be


awarded mp2, which were the most common reasons seen, with only a few candidates developing


this to explain that as a result more photosynthesis will occur. The majority of candidates achieved


1 mark with a significant proportion offering at least one reason to achieve 2 of the 3 marks


available. It was very rare for candidates to miss out on marks by failing to give an initial judgement


in relation to how the number of algae changed.
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This response gained 1 mark. Many candidates failed to identify that this


was an explain question simply describing the changes in the number of


algae seen in the graph from February to June rather than offering


explanations to the judgement that the number of algae increased which


limited the number of marks accessible to 1. Additionally candidates often


discussed every little change rather than identifying the overall change in


the number of algae; however, like this example it was pleasing to see


when candidates had identified February and June on Figure 7 to ensure


they were only talking about the months being asked about in the


question.


Check the command word in the question. If like here it is explain you


need to make a judgement on what the change is, and then suggest


reasons for this.


Like this example make a note on the graph of the relevant sections being


asked about in the question (for this graph the months on the graph


between February and June). This can help you stay focused on the


relevant part of the graph and write a more succinct answer.
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This gained the full 3 marks by providing a judgement in relation to the


changes in the number of algae in the lake which was explained by two


linked scientific reasons. The candidate's answer was succinct yet well-


structured and included comparative terms.
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Use all the information in the question. The first line tells you that algae


are green plants which sets the context and you are then given a graph


and asked to explain the changes from February to June. First identify the


change by looking at the graph and then use your scientific and own


knowledge to suggest scientific explanations for this change.


When you are explaining a change in something, always consider if you


need to include a comparative term. Here the candidate included the word


more twice to help explain the changes in the number of algae. It was


necessary as there will be light and photosynthesis in February but there


is more in June hence the number of algae increasing.
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Question 4 (b) (i)


The first step in an investigation into how the concentration of oxygen affected an enzyme-


controlled reaction is given in the stem of the question along with other relevant information


required by the candidate. To gain marks candidates had provide the next two steps to obtain


results for the investigation. This required them to say that enzyme had to be added for marking


point 1 and to measure the length of time to glow or brightness of the glow caused by the light


emitting reaction for marking point 2. It was pleasing to see that candidates could work their way


through the investigation plan and frequently added the enzyme in either step 1 or 2 therefore


gaining 1 mark. Many candidates then mixed the solutions which although valid was not credited,


as allowing it would not answer the question. Few candidates were awarded marking point two as


they failed to describe step 3 correctly, often simply stating time the reaction, or giving other vague


alternatives which didn’t clearly describe how to find and measure the end point that would allow


results to be obtained which would allow the scientist to the see the effect of changing the oxygen


concentration on the reaction.
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Candidates often gained 1 mark but only infrequently accessed the second


mark. This response gained 1 mark for being able to describe step 2 in the


plan for describing adding enzymes to the flasks. Candidates struggled to


give a correct response for step 3, often outlining relevant points such as


in this example but failing to describe a step which would allow for results


specific to this investigation to be obtained.


When describing a plan for an investigation make sure you read all the


information provided and try to understand what the investigation is


testing. Your answer should be specific to the question being asked. For


step 3 you would need to describe exactly what measurement should be


taken to obtain results in the investigation as opposed to saying measure


the reaction, which is too vague.
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This was one of the few responses on this paper which gained both marks


available. The candidate correctly described both step 2 and 3 in the plan


to establish how to obtain results in the investigation outlined.


When describing a plan for a practical investigation, even where the


spaces for each step are not provided such as they are here, it is a good


idea to try and think of your description a step at a time so you don't miss


key stages out.


Don't forget you can write down your ideas in blank spaces before writing


them out if needed. If you don't want rough work marked, just cross it out.
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Question 4 (b) (iii)


This question stated that the best pH for the enzyme-controlled reaction was pH 8 and asked why


the enzyme activity would decrease at pH 5. Many candidates just stated that pH 5 was not the best


which was just restating the question or that pH 5 was the lower pH which was also not


creditworthy. Some also wrongly stated that pH 8 was acidic and that pH 5 was alkaline with others


referring to pH 5 being the wrong temperature, contradicting the question and their


understanding. Frequently candidates gained marking point 2 for identifying that the enzyme


would be denatured but overall candidates did not perform as well as expected on this question


seemingly failing to link their expected knowledge of enzymes to the context they have been given.


Some excellent responses were seen explaining that the optimum was pH 8, or that this was


alkaline and pH 5 was acidic, and then continuing to link this to either the active site changing


shape and/or therefore making it less easy to bind with the substrate. When a candidate used the


technical term denatured they often also coupled this with a description such as the active site had


changed shape which was pleasing to see.


This response gained 2 marks for correctly explaining why the activity of


the enzyme decreased at pH 5. The candidate used key words effectively


to help access both mark points and didn't simply repeat the information


in the question but added value. Candidates would benefit from extending


their explanations by linking denaturing to the effect this causes (i.e. so


the enzyme is not able to bind to the substrate) as this was rarely seen.


Use key scientific terms in your answers. Here the candidate had identified


that the enzyme will be denatured and that pH 5 is not the optimum pH,


so they accessed both marks available.
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This response gained 0 marks. It shows how responses often simply


repeated the question rather providing an explanation as to why the


activity of the enzyme decreased at pH 5.


Always read through and check your answers. One thing to check is that


you haven't simply repeated the information in the question; another is


that you have been specific with the words you have used - try to avoid the


word 'it' without being clear what 'it' actually is and where possible use key


scientific terms.


Here, if the candidate had replaced 'the enzyme will work best at pH 8' (on


line 3) with 'the enzyme has an optimum of pH 8' then they would have


achieved 1 mark instead of no marks.
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Question 4 (c) (i)


A significant number of candidates gained maximum marks in this question for combinations of


various marking points. In terms of describing the procedures for practical investigations and


applications this item was well answered suggesting most candidates have had experience of


sampling populations using quadrats. Most candidates understood that a quadrat needed to be


used, although a substantial proportion did not state the required scientific term quadrat, instead


giving descriptions such as a metal square, grid, quadrant or even punnet square, so therefore


missed out on marking point one. Most were able to describe that the sampling must be done


randomly with several samples taken but the range of descriptions was large with some answers


showing greater clarity than others in relation to these marking points. There was a very limited


understanding of how to calculate the mean number of female glow worms from the information


given, with most describing how to work out an estimate of a total number instead.
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This response gained 3 marks. Many candidates were able to give


descriptions of a sampling technique to find the mean number of glow-


worms in 1m


2 


of the field. This example gained a marking point for


correctly describing how to find the mean which candidates often found


difficult to describe correctly. The response uses the correct term


(quadrat) for the scientific equipment used and also comments on placing


the quadrat in different areas so is therefore describing carrying out


several samples.


Make sure you can confidently name scientific equipment which is used


for practical investigations. Here it was necessary to use the correct


scientific term - quadrat - to get marking point one. For practical


investigations, knowing and using the terms for equipment is important


and can help you pick up more marks than just a vague description.
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It is likely the candidate had some experience of carrying out this sampling


technique as they used the scientific term for the equipment used and


described that this was placed in different places in a field showing an


understanding that several samples were taken. Therefore although


appearing brief this response gained 2 marks.


Be careful not to just repeat the question, i.e. to find the number of mean


glow worms. Describe how you do this after putting the quadrat in the


different places of the field.


If you are being asked about a practical investigation you have had


experience of, think back to what you did and try to describe the relevant


parts.
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This response failed to access any marks. A large proportion of the answer


is a repeat of the question and the candidate doesn't use the correct


scientific terminology for a quadrat so was not awarded marking point 1.


Whilst it shows the candidate has some knowledge of the technique, they


have struggled to describe this or give the specific details needed. For


practical investigations candidates should be encouraged to describe what


results need to be collected and how to collect these as opposed to simply


collecting results. Where calculations may be needed these should be


practised so they become more proficient in describing how to do them.


When describing practical investigations be as specific as possible - say


what results you will collect and which results you will add together. Also


don't forget details like repeat the investigation if relevant.
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Question 4 (c) (ii)


This simple calculation of the number of female glow worms in the field using figures from the


stem of the question was completed well with the majority of candidates gaining the one mark


available. Those candidates who failed to achieve the mark most frequently did so for dividing as


opposed to multiplying the figures.


This answer scored 1 mark for correctly calculating the number of female


glow-worms in the whole field. Although working out was not required it is


always good practice to see candidates showing this in the space


provided.


As in this answer always show your working out in the space provided. It


can also help to identify the correct figures to use in your answer from the


question by circling or underlining.
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The candidate was unsure on how to calculate the number of glow-worms


in the field. They tried two calculations but selected and gave 160 on the


answer line which was incorrect so this scored 0 marks.


Although this candidate got the answer incorrect it is good practice to see


them working through the possible answers fully in the space provided.


Remember if the answer is looking for a total number (i.e. in the whole


field) and provides you with figures based on a smaller area (1m


2) 


then you


are more likely to need to multiply the numbers to make the answer larger


than divide them.


It is also worth noting that if no answer was provided on the answer line


the examiner would still have to award 0 as they cannot just credit the


4000 over the 160 - make sure you also write the answer you would like


marked on the answer line provided.
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Question 5 (a) (ii)


It was pleasing to note that a large proportion of candidates were able to access this mathematical


challenge and correctly apply the magnification calculation when given the actual length of the red


blood cell and magnification in the question. The most common error was to divide the actual size


of the cell by the magnification rather than multiplying it. Candidates who had used the working out


space provided effectively, showing the formula and their working out, more often went on to


achieve the mark point than those who did not.


This response scored 2 marks. It shows good knowledge and application


of the magnification equation and many examples of best practice


including 'boxing' the actual length in the stem of the question, drawing


and annotating the equation as a triangle and then showing the full


working out in the space provided.


Try to identify all key figures in calculation questions by underlining,


circling or boxing around them. Try using formula triangles to remember


key equations and then draw and annotate them using the figures


identified in the question. Don't forget to cover the value you want to find


the calculation to use, and then write this out in full too.
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The candidate clearly knew the calculation to use and gave the correct


answer on the answer line for 2 marks.


Even though this answer was awarded full marks, always try to show your


working out in the space provided.


GCSE Science 1SC0 2BF     49







The candidate has incorrectly recalled the equation and as a result also


done the incorrect calculation dividing 20.5 by 400 instead of multiplying


them together. The substitution mark is only gained for showing the


correct calculation so as this mark was not gained mark point two was also


unavailable. There are no marks on this question for error carried


forward.


Commit the key equations to memory and make sure you can confidently


recall them in the exam. If you get the starting point correct the number of


marks you achieve will be higher.
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This response gained 1 mark for the substitution of the correct figures


from the question into the correct calculation. The candidate did work out


the correct answer of 8200 but then divided this by 100 resulting in the


incorrect answer on the answer line and so they did not receive the


evaluation mark.


Check the units on the answer line and units linked to figures within the


question. In this case, both the actual length of the cell and the length of


the magnified image required as the answer were given in micrometres;


therefore there was no need for a conversion, such as dividing by 100


which this candidate did, as they are already the same. If they differ then


you would need to identify what conversion would be needed .
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Question 5 (a) (iii)


As with the previous question, 5(a)(ii), candidates who had used the working out space provided


effectively, showing the formula and their working out, more often went on to achieve the marks


available than those who did not. This magnification calculation also required candidates to convert


their answer into standard form. Several candidates calculated the correct response but either


missed the instruction to present their answer in standard form or did not know how to show their


answer this way so therefore lost 1 mark. Only a very small number of candidates made no attempt


to answer this question.


This answer is worth 0. Although the candidate understands the


calculation needed they have unnecessarily converted the 3.08mm by


multiplying it by 100 resulting in an incorrect answer for the substitution


mark. They have also failed to show their answer in standard form.


Check the units on the answer line and in the question; there is no need


for a conversion if they match like these which are both in mm.


Read the question carefully and follow the instructions accurately. This


clearly asks for the answer in standard form whereas this response shows


the answer as a decimal.
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The candidate does not recall or use the correct equation so is not


awarded any marks. Although there is no error carried forward for putting


an incorrect number into standard form, the candidate also does not


attempt to do this when the question asks for the answer to be given in


this way.


Show your answer how the question asks you to; often this is linked to the


number of marks available. In this case it asked for the answer to be


shown in standard form.
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This candidate understands the question and how to work out the correct


answer. They underline the measurement being asked for, showing they


have read the question carefully, and also display the equation to be used


(in triangle form) to help ensure they get the correct answer. Finally having


worked out the answer as a decimal, which is shown in the working out


space, they convert this into standard form to achieve the full 2 marks.


Identifying key points in the question can help to keep you focused on


what is being asked for and therefore ensure you work out the correct


answer to the question. Make sure you can recall the equation and use it


effectively, writing the equation out and giving the answer. Write the


answer you want marked on the answer line in the way you have been


asked to do so, i.e. in standard form for this question.
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This response gained the 1 substitution mark available as it correctly


included the outcome of the substitution in the space provided but the


candidate was unable to convert this into standard form so was not


awarded the evaluation mark. Candidates should be encouraged to


become confident in identifying and manipulating numbers to and from


standard form.


Make sure you can convert from decimals to standard form (and vice


versa) confidently.
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Question 5 (b) (i)


This is one of the new style of questions on planning an experiment. The experiment may be a


required practical or, as in this case, one of the suggested practical tasks. A significant number of


candidates failed to score as they spoke generally about stretching the artery, which merely


repeated the stem of the question. A significant number of candidates stated that masses had to be


added to cause the stretching, gaining one mark, and many of these then extended the response


with varying degrees of success. These extended responses were varied in frequency and clarity


but included most commonly measuring the original length of the tissue and repeating until tissue


no longer returned to its original length. The figure seemed to help some candidates whilst others


simply described what they could see as opposed to describing a method to test a specific


investigation outlined in the question. The disparity in responses between centres may reflect that


some had not carried out this suggested practical task.
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This response was too vague and didn't describe a method which could be


used to measure the elasticity of an artery so achieved 0 marks.


Candidates should practise describing methods to improve the number of


marks they achieve in this new style of question.


Try to be specific in descriptions - avoid using words like 'it' and


'something'
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This response provides a good example of a clearly described method to


measure the elasticity of an artery. Answers such as this gaining more


marks often showed a good generic knowledge of how to carry out


practical investigations and were then able to apply this to the context


being given; specifically, for example, describing a start point and an end


point and how to measure these.
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Use ALL the information in the question provided including the diagram to


help give you some ideas about the method you need to describe,


especially if it is unfamiliar to you.


Remember when describing a method you need give clear details about


each stage - try to write these in a logical order including a start point,


what is being changed and measured throughout, and an end point.
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Question 5 (b) (ii)


Safety precautions must be appropriate to the practical task being assessed, in this case handling


animal tissue such as blood vessels, so gloves, washing hands and sterilising equipment after use


were the relevant safety precautions. General laboratory rules and practice will not be awarded


marks on this style of question as safety precautions have to be specific to the task. Most


commonly students missed out on this mark for giving wearing safety goggles/glasses as their


answer. However a significant proportion of candidates did gain the mark for stating that gloves


should be worn. Some candidates were able to describe the reason for the safety precaution given


and whilst this was pleasing to see this further description was unnecessary to gain the one mark


available.


This response gained the one mark available but actually gave two of the


three possible answers available.


Be careful listing multiple answers when the question asks for one
answer; sometimes list principle is applied where one incorrect answer


can discredit a correct answer. Luckily this candidate gave two correct


answers so still gained the mark.
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This response did not gain the 1 available mark. Students should avoid


general laboratory rules when being asked about safety in practical


situations and instead make sure their answer is specific to the context


and practical situation being asked about.


Make sure answers to questions about safety precautions for practical


investigations/situations are specific to the context given and the question


being asked.
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This response gains 1 mark for an acceptable answer that gives a specific


safety precaution. The candidate understands the reasons for this going


on to give a reason for wearing gloves; whilst this knowledge is pleasing to


see it was not necessary for the question being asked.


When asked to give one example there is no need to describe it. Check


the command word in the question so your answer reflects it accurately.
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Question 5 (c) 


This item required candidates to apply their knowledge of the human heart and circulatory system


to that of the frog. The diagram showed the circulatory system of a frog and specifically its one


ventricle; selecting this relevant piece of information was sufficient to be awarded one mark. Some


excellent answers were seen that developed the creditworthy response of one ventricle by


comparing it to two ventricles in humans and the best answers then summarised that this meant


the oxygenated blood was separate from the deoxygenated blood, whilst being mixed in the frog.


Common errors were that frogs are smaller than humans and so do not need such an efficient


circulatory system or that frog capillaries are smaller than human capillaries.
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This response gained all 3 marks available for providing a clear


explanation of why the circulatory system of a frog is less efficient at


carrying oxygen to the tissues than that of a human. It shows the


candidate has a good understanding of the human circulatory system and


is able to use the information provided about the frog to give a relevant


and accurate explanation to answer the question. Candidates should be


encouraged to study and use the information provided, especially where


some of the context may be unfamiliar to them.


Use the diagram to try and establish how the frog's circulatory system is


different to a human's, and then use this to explain why it is less efficient.


Pay particular attention to the annotation on the diagrams and key as


these are likely to be pointing out relevant pieces of information to help.


You could also sketch a human heart in the space below to make deciding


upon your explanation easier.
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This answer gained 0 marks. The answer lacks focus on key parts of the


circulatory system such as blood and chambers of the heart which are


identified in figure 11, or any clear explanations comparing these to


explain why the frog's system is less efficient, specifically at carrying


oxygen to the tissues.
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This answer gained 1 mark. It provides a relevant explanation using


information provided in the diagram but only offers 1 point for a 3 mark


question, with the first 3 lines simply repeating the stem of the question.


Candidates should be encouraged to write their answers using good


English but should also be mindful to check the number of marks


available, making sure that their answer contains enough individual detail


to access all of these. Had the candidate referred back to the diagram,


taking and explaining further information from this (the picture


specifically, as information from the key had already been used) whilst


giving the comparison to humans, they would have been likely to pick up


more marks.
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Check the number of marks available and how many points your answer


provides.


Examiners like to see candidates using good English and answering the


question in full sentences but remember there will be no marks for the


parts of your answer which just repeat the question. For example the first


2.5 lines of this answer are just repeating what the question has asked. It


then gives one relevant point about mixed blood to gain 1 mark so needed


two further relevant points.
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Question 6 (a) (i)


There are some misconceptions about the use of a coverslip when preparing a microscope slide,


with many candidates believing that it is used to allow light to shine onto the sample. Acceptable


responses ,of which there were a fair number, were those which referred to keeping the sample


still or keeping it flat. Also acceptable was the idea of protecting the sample or the objective lens


from damage. Contamination by bacteria was not creditable yet seen on a frequent basis.


This was a common answer that gained 0 marks. It suggests candidates


could improve by being more confident in preparation and viewing of


microscope slides and the techniques involved in this.
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This response gained 1 mark but included 2 of the most common mark


points awarded - stopping the leaf peel moving and to flattening it. Whilst


the coverslip will not make the leaf peel clearer, this was ignored.


When asked to state a reason for something, be careful about giving more


than one response; in this case the candidate gave two correct responses


so was awarded one mark.
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Question 6 (a) (ii)


Many candidates stated that the leaf would be too big to fit under the lens to answer this question


which is not correct. To gain credit, candidates had to be more specific stating that the leaf peel was


thinner than the whole leaf for 1 mark, which allowed light to pass through it for the second mark.


As the aim of this procedure is to see the lower epidermal cells, stating that this would allow you to


see the stomata or guard cells, for example, would also be given credit. Whilst the question was


asking for an answer explaining the use of the leaf peel, responses which clearly gave the reverse


argument for the whole leaf were also credited.


This response failed to score any marks. It was common for candidates to


comment on the whole leaf being too large/big. The candidate states that


the surface can be magnified in detail but this lacks specificity in relation


to what could be seen on a leaf peel but not a whole leaf, i.e. stomata.


Be specific in answers - if saying something can be seen/magnified in


detail try to provide an example of what detail could be seen.
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This response gained the full 2 marks and shows good knowledge and


understanding of the concept being tested which may indicate that they


have prepared a leaf peel and viewed it with a microscope.


Improve the clarity of longer answers by writing explanations from one


perspective/context (either the leaf peel or the whole leaf) in a logical


order.
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This is a clear 2 mark response which is well expressed explaining not only


that the leaf peel was thinner but that this made viewing the cells/stomata


possible.


Try to write you answers in the context which the question has asked. In


this question better answers explained why the leaf peel was used (rather


than why the whole leaf wasn't used), such as the leaf peel is thinner so


you could see the cells/stomata (rather than on a thick leaf).


Although sometimes you can gain answers in reverse, this is not always


the case so this is best practice.


72     GCSE Science 1SC0 2BF







Question 6 (b) (i)


This was a very well answered question with the majority of students being able to identify and


state that there were three stomata visible in the diagram to gain one mark. The most common


error was to count the guard cells as opposed to the stomata.


This response gained 0 marks as the candidate was unable to state the


number of stomata visible in figure 13. It is likely the candidate confused


stomata and guard cells which was the most common error. It is expected


that students who had carried out a leaf peel would be more likely to get


the correct answer, showing the importance of giving candidates as much


practical experience as possible.
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This candidate did give the correct answer 'three' within their response so


was awarded the one mark available.


This question is asking the candidate to 'state the number of stomata'


only. It is OK to write the answer as 'three' or numerically as '3' however as


it is a state question it is not necessary to give any further points as it just


asking for the number of stomata to be stated. Doing more than needed


on questions like this doesn't gain any more credit/marks and takes up


time you might need on other questions.
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Question 6 (b) (ii)


This question proved challenging for candidates with many not attempting an answer and many


more failing to answer the question posed. The question asked them to describe HOW the stomata


open but many of the responses were to do with WHY or WHEN the stomata open including gas


exchange, water loss etc. The response should have been the idea that water moves into guard


cells by osmosis causing them to become turgid or swell. A small number of candidates did gain


one mark for identifying the involvement of guard cells but it was infrequent to then link this to


additional mark points accurately.


This is a rare example of an excellent response gaining the full 3 marks


available. The candidate clearly understood the question being asked in


relation to HOW stomata open and had the scientific knowledge to answer


this. Candidates regularly confused the roles of stomata and guard cells in


this question, thinking that the stomata absorbed the water and became


turgid.


Always read the question carefully. This question was asking the candidate


to describe HOW the stomata opened yet many responses described


WHEN or WHY they opened so failed to access any marks.


Don't forget to check the number of marks available and make sure you


include enough information in your answer to access all the marks. - this


was worth 3 marks and the candidate gave 3 correct points describing


how the stomata opened so gained full marks.
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This was a fairly typical response gaining 0 marks. It is describing why the


stomata open as opposed to how they open. The answer is not specific


about the guard cells absorbing water, instead commenting on the leaf, so


this mark was not accessed.
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Question 6 (c) 


This item was the six-mark question and required candidates to describe how water and sucrose


moves through a plant. The diagram provided included arrows and labels to help candidates


answer the question posed, and some candidates used this well by adding annotations to help


them structure their own answers, often scoring more marks as a result. A simple answer would be


to state that water/mineral ions are transported in the xylem and that sucrose is transported in the


phloem, which many candidates were able to access. Writing that water and sucrose was carried in


the xylem disqualified the water in xylem area of indicative content but as some water and mineral


ions are transported in the phloem (along with sucrose) these were treated as neutral, although not


deemed to be worthy of credit by themselves. It was pleasing to see answers that were able to


describe further indicative content in terms of xylem and phloem structure linked to the movement


of sucrose and water. The answers scoring the most marks tended to not only use terms correctly


including transpiration, translocation, osmosis and active transport but described these accurately


in the context given whilst also linking to other parts of the indicative content, for example, the


structure of sieve tubes. Candidates that did not score tended to simply restate the information


given in the question or diagram without adding value by using their own knowledge, or confused


water/sucrose within the xylem and phloem.
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This was a level 1 response. There is a basic description demonstrating


some understanding even though there are some inaccuracies.
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Use the diagram to help pick out differences in the structures of xylem


and phloem which could help you describe how the water and/or sucrose


are transported through the plant.


This question asks about water and sucrose yet the answer does not


mention sucrose at all - make sure you cover everything the question is


asking about in your answer.
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This is an example of a level 3 response. The candidate has very good


knowledge and understanding of the structure and function of xylem and


phloem and is able to apply this to the question being asked in relation to


the transport of water and sucrose through a plant. The candidate


accesses level 3 by using the information in the diagram and their own


knowledge to provide an answer which is biologically accurate whilst


linking pieces of indicative content to provide a detailed description.


Candidates who failed to achieve level 3 were often unable to give the


level of detail required about both xylem and phloem correctly.


Using key words/terms when in context improves the detail and biological


understanding shown. In longer answer questions this can improve the


level accessed and therefore the number of marks.


For longer answer questions, make sure you link pieces of knowledge and


information to answer the question posed.


Structure your answer logically so you don't forget to include all your


knowledge and it is well expressed. For this question it may have helped


to label the diagrams in figure 14 and then use this to help you structure


the answer.


Try to keep answers focused and on point - whilst this answer gains full


marks, the first line talks about water moving into the root hair cells which


is irrelevant as the question being asked is about how water and sucrose


move through, as opposed to into, the plant.
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This is a level 2 response. It made the common error of referring to water


and sucrose throughout the answer for both xylem and phloem rather


than discussing these individually. Overall it includes a few inaccuracies


but still demonstrates some relevant biological understanding about both


xylem and phloem and is mostly clear. It uses some scientific terminology


and covers points from the indicative content.
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Paper Summary
Based on their performance on this paper, candidates should:


Recognise that the word 'explain' means additional scientific information is needed that is linked


to the answer given.


Use all the information given in the question to help them guide their response and construct


their answer but avoid repeating the information which has already been given and therefore


giving vague responses which will not gain credit.


Consider the context of the question to ensure they apply their scientific knowledge to the


situation they are being asked about.


Develop their practical skills knowledge to ensure they understand the difference between the


factors being investigated and controlled variables.


Check the number of marks given for the question and ensure that they have included enough


facts to match the marks available.


Use scientific terminology accurately where possible in responses.


Always show the working when doing calculations as a mark can be awarded for errors carried


forward in this case.


Think about the structure of the answer before starting to write, especially when tackling the


extended answers, to ensure that the answer shows clarity of writing and flows, while


remembering that accurate spelling and grammar in these questions is also important.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:


http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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