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Q1.
Amoeba is a single-celled aquatic organism. Substances in the water can enter the cell by a
variety of mechanisms.

An experiment was carried out to compare the uptake into Amoeba of substance A and
substance B.

Some of these organisms were placed in a solution containing equal concentrations of both
substances and kept at 25 2C. The concentration of substances A and B, in the cytoplasm of
these organisms, was measured every 30 minutes over a period of 5 hours.

The results of this experiment are shown in the graph below.

15
Substance A

—
o
|

Ln
|

Substance B

Concentration of substance in
cytoplasm /ug cm™

0 T T T T |
0 1 2 3 4 5

Time / hours

(a) Using the information in the graph, compare the uptake of substance A with the uptake of
substance B during this period of 5 hours.

*(b) Substance B enters the cells by diffusion. Describe and explain how the results of this
experiment support this statement.
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(c) Substance A enters the cells by active transport. Give two differences between active
transport and diffusion.

(Total for question = 9 marks)

Q2.

Phenylketonuria is a recessive genetic disorder characterised by a lack of the enzyme
phenylalanine hydroxylase. When there is an excess of phenylalanine in the diet, this enzyme
converts the amino acid phenylalanine into the amino acid tyrosine.

(a) The diagram below shows the structure of the R group of phenylalanine and tyrosine.
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(i) In the space below draw a diagram to show the structure of the amino acid phenylalanine.

(ii) The enzyme phenylalanine hydroxylase converts its substrate, phenylalanine, into the
product, tyrosine. Using the information shown in the diagram and your knowledge of the
mechanism of action of enzymes, suggest how this reaction takes place.

(b) A number of investigations have been carried out into the use of somatic gene therapy to
treat mice that have phenylketonuria.
The graph below shows the results of one such investigation.
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(i) Use the graph to describe the effect that gene therapy has on the phenylalanine
concentration in the blood of these mice.

(ii) Describe how somatic gene therapy may have been carried out to treat phenylketonuria in
these mice.
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(Total for question = 13 marks)

Q3.

A student investigated the movement of molecules into red blood cells. He placed red blood cells
into a solution of molecule W.

He then measured the concentration of W inside the cells over a period of 15 minutes.

The graph below shows the results of this investigation.
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(i) Using the information in the graph, describe the uptake of molecule W into the red blood cells
during the 15 minutes of this investigation.

(3)

(ii) From his results, the student concluded that molecule W was taken up by diffusion.
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Using the information in the graph, give an explanation for his conclusion.

(Total for question = 5 marks)

Q4.
* Haemoglobin is a protein found in red blood cells that helps transport oxygen in the blood.

In sickle cell anaemia, the presence of the allele (a) in place of the normal allele (A) results in a
change of one amino acid in the haemoglobin molecule.

This mutation changes the properties of haemoglobin and can result in red blood cells becoming
less flexible and blocking small blood vessels.

The frequency of the recessive allele (a) is much higher in populations in West Africa than in
populations in Northern Europe.

People in West Africa have a much higher risk of being infected with malaria parasites and
developing severe anaemia than people in Northern Europe.

People who are heterozygous for sickle cell anaemia have sufficient amounts of normal
haemoglobin to prevent severe anaemia.

One theory suggests that the malaria parasite (Plasmodium sp.) causes red blood cells with any
modified haemoglobin to rupture. This occurs before the parasite can reproduce.

In West Africa, the average life expectancies of people with genotypes AA, Aa or aa are
different.

(i) Using the information above, give an explanation for the difference in life expectancy of
people who do not have the recessive allele.
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(ii) Using the information above, give an explanation for the difference in life expectancy of
people in West Africa who have the genotype Aa.

(Total for question = 4 marks)

Q5.

Moyamoya is a rare disorder caused by a dominant allele. This disorder progressively damages
the arteries supplying the brain.

Inherited factors may contribute to the development of moyamoya.

The pedigree diagram below shows a family affected by moyamoya.
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(i) Explain how the information in the pedigree diagram suggests that this disorder is due to a
dominant allele.

(ii) Using a genetic diagram, find the probability that the next child born to parents 3 and 4
would be affected by moyamoya.

Probability ..o

(Total for question = 6 marks)


https://stemup.co.uk

Q6.
Artificial membranes have a variety of medical applications.

It is possible to make an artificial membrane consisting of a phospholipid bilayer only, as shown
in the diagram below.

Phospholipid

The diagram below represents the relative permeability to oxygen, water and chloride ions (CI™)
of a phospholipid bilayer and a cell surface membrane of an epithelial cell of the trachea.

Permeability Cell surface membrane
of an epithelial cell

Phospholipid bilayer

High
A
Oxygen Oxygen
Water
Wat
i Cl-ions

Clrions ——— Zero

Permeability

Using the information in the diagram and your knowledge of membrane structure, suggest an
explanation for each of the following.

(a) The permeability to oxygen is the same for a phospholipid bilayer and a cell surface
membrane.

(b) The permeability to chloride ions (CI7) is different in the two membranes.
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(Total for question = 7 marks)

Q7.

The questions below refer to some important biological molecules.
Place a cross X in the most appropriate box that describes the structure or role of these
biological molecules.

(a) Disaccharides can be split by

[l A hydrolysis of glycosidic bonds

[l B condensation of glycosidic bonds
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[l € hydrolysis of ester bonds

[l D condensation of ester bonds

(b) Amylose is an example of a

[] A monosaccharide
[[] B disaccharide
[] € polysaccharide

[] D trisaccharide

(c) The role of starch is to

[l A be a source of energy to plants
[] B store energy in all living organisms
[l € store energy in plants

[l D store energy in animals

(d) Proteins are polymers of amino acids joined by peptide bonds formed between the

[l A R groups
[] B R group and the amino group
[l € R group and the carboxyl group

[l D carboxyl group and the amino group

(e) The three-dimensional structure of a protein is held together by

[l A peptide, hydrogen and ionic bonds

[l B hydrogen, ester and ionic bonds
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[] € disulphide bridges and ester bonds

[l D disulphide bridges, hydrogen and ionic bonds

(f) DNA consists of mononucleotides joined together by bonds between

[l A two pentose sugars
[l B one ribose sugar and one phosphate group
[l € one deoxyribose sugar and one phosphate group

[l D two phosphate groups

(g) Water is described as a dipolar molecule because it has a

[l A positively charged hydrogen end and a negatively charged oxygen end
[l B positively charged hydrogen end and a positively charged oxygen end
[l € negatively charged hydrogen end and a negatively charged oxygen end

[l D negatively charged hydrogen end and a positively charged oxygen end

(Total for question = 7 marks)

Q8.

(a) The diagrams below show four different bonds, A, B, C, and D, found in biological molecules.
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Place a cross X in the box to complete each of the following statements.

(i) The bond which occurs in a triglyceride molecule is

L1 A
[l B
L] cC
[] D

(ii) The bond which may occur in the tertiary, but not the primary, structure of a protein is

L] A
[l B
] €
L] D

(iii) The peptide bond is

L1 A
[] B
[] ¢
[l D

(iv) The ester bond is
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L1 A
[] B
[] €
[] D

(b) Adult volunteers took part in an investigation to find out the effect of dietary changes on
their risk of developing coronary heart disease.

In this investigation, 5% of the volunteers' energy intake was changed from one food source to
another. The volunteers' total energy intake remained constant.

The graph below shows the results of this investigation.

Saturated lipids changed
to carbohydrates

Saturated lipids changed
to unsaturated lipids

I I
0 20 40 60 80

Percentage decrease in risk of
developing coronary heart disease (%)

(i) Suggest why it was necessary to ensure that their total energy intake remained constant.

(i) Using the information in the graph and your own knowledge, suggest an explanation for the
results of this investigation.
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(Total for question = 9 marks)

Q9.

There are many venomous (poisonous) snakes in the world. Many of the venoms from these
shakes affect the blood clotting process.

*(a) Describe the blood clotting process.

(b) Factor Xa is a clotting factor present in human blood.

An experiment was carried out to investigate the time taken for human blood to clot in the
presence of different masses of Factor Xa. The experiment was repeated using snake venom in

place of Factor Xa.

The graph below shows the results of these experiments.
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(i) Using the information in the graph, describe the effect of the snake venom on the clotting
time of human blood.

(3)

(ii) Suggest why the clotting time of the human blood with snake venom added was compared
with the clotting time in the presence of Factor Xa.

(1)

(c) The component of the snake venom that affects blood clotting is an enzyme.

(i) Describe the structure of an enzyme.

STEMUP.CO.UK
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(Total for question = 13 marks)

Q10. (a) Read through the following passage on the blood clotting process, then write on
the dotted lines the most appropriate word or words to complete the passage.

The blood clotting process starts when cell fragments called ..........cc.coooiiiiiiiiinn, release
molecules of ... . These molecules are .......c.ccovevviiiiiiiiiiiineeen, which
catalyse the conversion of .......cooviiiiiiiici, INEO weivii , in the

presence of calcium ions. As a result, fibrinogen is converted into fibrin and blood cells are
trapped to form the clot.

(b) Fibrinogen and fibrin are both proteins.
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A protein consists of a chain of amino acids joined together by bonds.

(i) In the space below, draw a diagram to show the structure of an amino acid.

(ii) Name the covalent bond that joins the amino acids into a chain.

(Total for Question = 11 marks)

Q11.

Caffeine is a drug frequently consumed in a number of drinks such as coffee, cola, hot chocolate
and tea.

Caffeine is broken down in the liver by a group of enzymes called cytochrome P450 oxidase.

(a) The diagram below shows the structure of caffeine and its three breakdown products, X, Y
and Z.
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(i) Using the information in the diagram, give two reasons why caffeine is not an amino acid.

(ii) Using the information in the diagram, state two differences between the breakdown
products.
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(iii) Using the information in the diagram and your own knowledge of enzyme action, suggest
why cytochrome P450 oxidase consists of more than one type of enzyme.

(b) A student decided to investigate the concentration
chocolate and tea.

The student's results are shown in the table below.

Drink Volume of drink
coffee 200 cm?
cola 1 can
hot chocolate 200 cm’
tea 1 cup

The student made two conclusions from these results.

of caffeine in four drinks: coffee, cola, hot

Caffeine content / mg
135
80
10
50

Conclusion 1 "Different drinks have different concentrations of

caffeine."

Conclusion 2 "Coffee has the highest concentration of caffeine.”

Comment on the validity of these conclusions. Give reasons for your answer.

Conclusion 1

Conclusion 2
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(Total for question = 10 marks)

Q1l12.

Catalase is an enzyme present in many tissues of most living organisms. Its role is to break
hydrogen peroxide down into oxygen and water. Hydrogen peroxide is produced by cells and is
very harmful if it is not broken down.

(a) A study compared the activity of catalase in the tissues of freshwater mussels. Mussels from
two different rivers: mussel E from the river Eo and mussel M from the river Masma were

studied.

The catalase activity was measured in three tissues, X, Y and Z, taken from each type of mussel.

The graph below shows the results of this study.
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(i) Use the information in the graph to state the conclusions that can be made about the activity
of catalase in the tissues of
mussel E.
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(ii) Using the information in the graph, compare the activity of catalase in mussel E and mussel

(b) Catalase activity in tissue from mussels can be studied using the apparatus shown below.
Tissue from mussels is placed in the flask and hydrogen peroxide is added using the syringe. The

oxygen produced from the breakdown of hydrogen peroxide is collected in the measuring
cylinder.

Hydrogen peroxide in— NG
a syringe
= Oxygen collected
— in a measuring
i cylinder
Tissue frommussels ———a n " o o J “‘

Describe how this apparatus could be used to compare the catalase activity in two different
types of mussel.
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(Total for question = 9 marks)

Q13.
Molecules are transported across the cell membrane in a number of different ways.

(a) Describe the structure of a cell membrane.

(b) Cells were placed in a solution containing two different solutes, solute P and solute R.

The diagram below represents the concentration of the two solutes outside one of the cells,
when this cell was placed in the solution.

o o 0 '. 0
@ ; Cell
4 e
o O Molecule of solute P
© O
© o © @{——— Molecule of solute R

The cells were left in the solution for 50 minutes.
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The diagrams below represent the concentrations of the two solutes, inside and outside the cell
after 10, 20, 30 and 40 minutes in the solution.
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oo @ c @ ° @
After 10 minutes After 20 minutes After 30 minutes After 40 minutes

(i) Using the information in the diagrams, describe the changes that have taken place in the
concentrations of solute P and solute R, in the 40 minute period.

Suggest an explanation for these changes.

(ii) Complete the diagram below, to show the concentration of solute P and solute R inside and
outside the cell, after 50 minutes.

(Total for question = 9 marks)
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Q14. The fluid mosaic model has been developed from the knowledge of the structure and
properties of cell membranes. It can explain how molecules can enter and leave a cell.

(a) Describe the structure of a cell membrane. (You may use a labelled diagram to support your
answer).

(c) Facilitated diffusion and active transport are two ways in which molecules are transported
across cell membranes.

Describe one similarity and one difference between facilitated diffusion and active transport.

(i) Similarity

(ii) Difference
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(Total for Question = 9 marks)

Q15. The structure and properties of the cell membrane control which molecules can move
into or out of the cell.

(a) The phospholipid bilayer plays an important role in this control of movement of molecules.

Explain why the phospholipid molecules form a bilayer.

(b) The table below describes four methods by which molecules or ions can move through the
cell membrane.
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Method by which molecules or ions can -
Description of method move through the cell membrane

A | B c D

The direction of movement is from a higher

concentration to a lower concentration of the v x v v
maolecule
ATP required x v x x
Membrane proteins involved voor X v v x

; : sodium
A molecule or ion transported by this method water glucose | oxygen

ions

Identify the method of movement by placing a cross X in the correct box in the table below.

Method of movement A B C D
Active transport | O O ]
Facilitated diffusion O | ] Ed
Osmosis O] X| L] [l

(c) The fluid mosaic model explains our current knowledge of the structure and properties of cell
membranes. This model was developed from the Davson-Danielli model.

The diagram below shows the Davson-Danielli model of membrane structure.

phospholipid bilayer

(i) Use the information in the diagram to compare the Davson-Danielli model with the fluid
mosaic model.
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(ii) Explain why the Davson-Danielli model does not support our current knowledge of how
molecules can move through the cell membrane.

(Total for Question = 10 marks)

Qle6.

There is evidence for a causal relationship between blood cholesterol levels and cardiovascular
disease (CVD).

(a) Explain the meaning of the term causal relationship.
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Lipoproteins are composed of phospholipids, cholesterol and proteins.
(i) Proteins are made up of amino acids.

Describe how amino acids join together to form the three-dimensional structure of a protein.

(ii) The diagrams below show part of the structure of the surface of high-density lipoprotein
(HDL) and low-density lipoprotein (LDL).

¢ Phospholipid
> Protein

? Cholesterol

HDL LDL

Using the information in the diagram, describe the differences between the structure of HDL and
the structure of LDL.
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(c) Obesity and high blood pressure are also factors that increase the risk of CVD.

The graph below shows the percentage of people with CVD who have high blood pressure or
have high blood cholesterol or are obese for the period 1960 to 1990.
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(i) Using the information in the graph, describe the overall changes that have occurred in these
risk factors during this period.

(i) Suggest two reasons for the overall change in high blood cholesterol as a risk factor.
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(ii) State two factors, other than obesity, high blood pressure and high blood cholesterol, that
increase the risk of CVD.

(Total for question = 13 marks)

Q17.

High blood cholesterol levels are associated with an increased risk of developing cardiovascular
disease (CVD). There are cholesterol-reducing drugs available to lower this risk.

(a) Two groups of patients were treated with a different type of cholesterol-reducing drug, Drug
A or Drug B.

The graphs below show the percentage changes of total cholesterol (TC), lowdensity lipoproteins
(LDL) and high-density lipoproteins (HDL) in the blood of these patients, after treatment.
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(i) Compare the effects of Drug A and Drug B on the percentage changes in total cholesterol
(TC), LDL and HDL in the blood of these two groups of patients.

(i) The enzyme HMG-CoA reductase catalyses the synthesis of cholesterol. When this enzyme is
active, there are fewer LDL receptors on liver cells. These receptors are needed to remove LDL
from the blood.

Statins are a group of cholesterol-reducing drugs that act by inhibiting this enzyme. Suggest
which of the two drugs, Drug A or Drug B, is more likely to be a statin. Give reasons for your
answer.
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(b) State two risks of treatments using statins.

(c) Age and gender are two other factors that may influence the development of heart disease in
an individual.

The graph below shows the results of a survey in America, on the incidence of heart disease in
adults aged 18 and older.
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(i) Using the information in the graph, describe how the incidence of heart disease is affected by
age and gender.

(ii) Calculate the increased risk that a man who is 75 or older has of developing heart disease,
compared to a man aged between 18 and 44 years old.

Answer

(Total for question = 13 marks)
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Q18.
The polynucleotides, DNA and RNA, are involved in the process of protein synthesis.

The diagram below shows the sequence of bases in part of a messenger RNA molecule that
codes for the amino acids in a polypeptide chain.

|A-U-G-G-C-C-U-C-G-A-U-A-A-C-G-G-C-C-A-C-C-A-C-(|

(i) State the maximum number of amino acids in the polypeptide chain produced from this part
of the messenger RNA molecule.

(ii) State the number of different tRNA molecules that would be used to produce the polypeptide
chain from this part of the messenger RNA molecule.

(Total for question = 2 marks)

Q19.

The graph below shows the mortality rate (number of deaths per 100 000) from coronary heart
disease in people aged between 65 and 74 in Scotland between 1995 and 2001.


https://stemup.co.uk

1600

1400

1200 u

1000 T3 Males

800

= Females

400

200

Mortality rate / number of deaths per 100 000

1995 1996 1997 1998 1999 2000 2001
Year

(a) Compare the mortality rate from coronary heart disease in males with that of females,
between 1995 and 2001.

(b) The graph shows a change in the number of deaths from coronary heart disease between
1995 and 2001. Suggest three reasons for this change.

STEMUP.CO.UK
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(c) One cause of coronary heart disease is atherosclerosis. Describe how atherosclerosis
develops.
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(Total for question = 10 marks)

Q20.
Cardiovascular disease (CVD) is responsible for many deaths.

*(a) One cause of CVD is atherosclerosis. Describe how atherosclerosis develops.

(b) A number of factors have been identified that increase the risk of CVD. One of these factors
is genetic.

The genotype of some individuals causes them to be more at risk of developing CVD. One gene
that influences this risk is the KIF6 gene. Carriers of the 719 Arg allele of this gene are more at
risk of CVD.

(i) Explain the meaning of the term genotype.

(ii) Explain the meaning of the term allele.
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(c) Give two factors, other than genetic factors, that increase the risk of developing CVD.

(d) Trials have shown that plant statin therapy is more effective in 719 Arg carriers than in
non-carriers of this allele.

Describe the risks of using plant statins to treat CVD.

(Total for question = 9 marks)

Q21. Cystic fibrosis is a genetic disease caused by mutations in the CFTR gene. This
disease can be classified according to the effect of the different gene mutations on the CFTR
protein.

The table below shows the classification of cystic fibrosis.
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Class Effect on the CFTR protein

| CFTR protein is not synthesised.

Il CFTR protein is mis-folded and is not found in the correct location.

CFTR protein is mis-folded and is found in the correct location, but does not
function properly.

v CFTR protein has a faulty opening.

v CFTR protein is synthesised in smaller quantities than normal.

Vi CFTR protein breaks down quickly after it is synthesised.

(a) For class | cystic fibrosis, suggest how a mutation in the CFTR gene could result in no CFTR
protein being synthesised.

(b) Class Il cystic fibrosis results from the CFTR protein being located in the wrong place.

Describe the correct location for the CFTR protein.
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(c) The mutation causing class Il cystic fibrosis results in a change in the primary structure of
the CFTR protein.

Explain why this would result in the CFTR protein being mis-folded.

(d) For class IV cystic fibrosis, explain why a faulty opening of the CFTR protein would affect the
functioning of this protein.

(e) For a person with class V cystic fibrosis, describe the effect of having smaller quantities of
CFTR protein.
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(Total for Question = 12 marks)

Q22. Cystic fibrosis is a genetic disorder caused by mutations in the CFTR gene. One aim of
somatic gene therapy is to overcome the effects of defective genes.

(a) (i) Describe the difference between somatic gene therapy and germ line gene therapy.
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*(ii) Suggest how somatic gene therapy could enable cells lining the lungs to function normally
in people with cystic fibrosis.

(b) Rhythmical tapping of the chest wall during physiotherapy can relieve the symptoms of
cystic fibrosis in the lungs.

Suggest an explanation for this.
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(Total for Question = 8 marks)

Q23.

Cystic fibrosis is a genetic disease that can affect many body systems, including the respiratory
system.

*(a) Explain how a gene mutation causes a build up of mucus in the respiratory system of a
person with cystic fibrosis.

(b) Lung infections can be caused by bacteria such as P. aeruginosa and S. aureus. People with
cystic fibrosis may develop these lung infections.

The graph below shows the relationship between the percentage of people with cystic fibrosis
who have a lung infection and the age of the person.
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(i) Suggest why people with cystic fibrosis are more likely to suffer from these lung infections
than people without cystic fibrosis.

(2)

(ii) Using the information in the graph, describe the relationship between the age of a person
and the incidence of a lung infection due to P. aeruginosa.

(3)

STEMUP.CO.UK
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(iii) Using the information in the graph, give two differences between the percentages of people
with infections due to P. aeruginosa and infections due to S. aureus.

(Total for question = 12 marks)

Q24.

Cystic fibrosis is a genetic disease that can affect many body systems, including the digestive
system. In a carrier of this disorder, preimplantation genetic diagnosis can be used to detect the
presence of an allele for cystic fibrosis.

*(a) Explain how cystic fibrosis affects the digestive system.
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(c) Discuss either one ethical issue or one social issue relating to the use of preimplantation
genetic diagnosis.

(Total for question = 9 marks)

Q25.

Cystic fibrosis is a life-threatening condition that can affect many different parts of the body. It is
a recessive genetic trait. Genetic screening can be used to test for the presence of recessive
alleles. A person found to possess a recessive allele is called a carrier.

The diagram below illustrates a risk analysis following the screening for recessive alleles of a
couple, who are planning a pregnancy.
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carrier

One partneris a
carrier

Both partners are
carriers

{

I

I

Low chance of cystic
fibrasis in offspring

Low chance of cystic
fibrosis in offspring

High chance of cystic
fibrosis in offspring

I

|

|

» No further tests

* Genetic counselling

+ Prenatal testing of fetus

required of carrier partner offered
¢ Testing of other « Preimplantation diagnosis
members of the offered
family offered « Possible use of donor

gamete if woman not yet
pregnant

(a) Suggest why cells from mouth swabs or blood samples are used rather than gametes.

(b) Explain why it is necessary to test for several different recessive alleles in the screening for
cystic fibrosis.
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(c) In the risk analysis shown, if neither partner is a carrier then it is considered that the chance
of having a child with cystic fibrosis is low. Explain why the probability of having a child with
cystic fibrosis is low and not zero.

(d) In the risk analysis shown, if one of the partners is found to be a carrier then screening for
cystic fibrosis may be offered to other family members. Explain why this screening is offered to
other family members.

(e) Using your knowledge of monohybrid crosses, calculate the probability of having a child with
cystic fibrosis if both partners are found to be carriers. Draw a genetic diagram to explain how
you calculated this probability.

F AN 13T 2

(Total for question = 13 marks)

Q26.
Cystic fibrosis can be detected using prenatal genetic testing.

(i) Describe how one named method of prenatal genetic testing can be carried
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out.

(ii) Explain either one ethical issue or one social issue relating to the use of
prenatal genetic testing.

Q27.
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The molecules DNA and RNA are involved in protein synthesis.

* Explain how the sequence of bases in DNA determines the primary structure of a protein.

(Total for question = 4 marks)

Q28.

Active transport and facilitated diffusion are two ways in which some molecules can move
through cell membranes.

State one difference and one similarity between active transport and facilitated diffusion.

Difference
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(Total for question = 2 marks)

Q29.
The polynucleotides, DNA and RNA, are involved in the process of protein synthesis.

State three differences between the structure of DNA and the structure of RNA.

(Total for question = 3 marks)
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Q30. (a) The diagram below shows part of a DNA molecule.

Y
guanine

X > part of a DNA molecule

(i) Place a cross X in the box next to the molecule represented by the letter X

[l A Deoxyribose
[l B Phosphate
[] € Ribose

[ D Uracil

(ii) Place a cross X in the box next to the molecule represented by the letter Y

[] A Adenine
[[] B Cytosine
[l € Thymine
[] D Uracil

(iii) Place a cross X in the box next to the name of the bonds holding the two strands of DNA
together.

[l A Ester bonds

[l B Glycosidic bonds
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[l € Hydrogen bonds
[l D Peptide bonds
(b) A culture of bacteria had its DNA labelled with the heavy isotope of nitrogen (*°N).

The diagram below shows the position of the DNA band in the centrifuge tube when the DNA was
labelled with the heavy isotope of nitrogen, *N.

light

medium

heavy

Nt

The bacterial culture was then allowed to reproduce using nucleotides containing the normal
isotope of nitrogen (**N).

(i) Place a cross X in the box below next to the tube showing the correct pattern of DNA after
the bacteria have divided once.

A [ B [ CcHA D[
light light light light
medium medium medium | i medium
heavy heavy ' heavy heavy

N e N N

(ii) Place a cross X in the box below next to the tube showing the correct pattern of DNA after
the bacteria have divided twice.
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A []

B [

cd

light light light light
medium medium medium medium
heavy heavy heavy heavy

Mo o

h o

N oo

D [

NS

(c) Name the place in a eukaryotic cell where messenger RNA will be synthesised.

(d) Achondroplasia is an inherited condition that results in restricted growth in humans. This
condition is caused by a dominant allele (A).

Fetuses which are homozygous for the allele for achondroplasia are rarely born alive.

Two parents who both have achondroplasia would like to have children. They are concerned
about the risk of their child inheriting two dominant alleles and dying before birth.

(i) Describe one advantage and one disadvantage to these parents of genetic screening of their
fetus.

Advantage:

(ii) In the space below, draw a suitable genetic diagram to show the probability of a child from
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these parents growing up without achondroplasia.

Probability ..o

(Total for Question = 12 marks)

Q31.

In the late 1950s, Meselson and Stahl performed some important experiments. These
experiments provided evidence to support the idea that new DNA was synthesised by
semi-conservative replication.

(a) Name an enzyme involved in DNA replication.

(b) Meselson and Stahl's experiments involved growing bacteria in culture media containing

either heavy nitrogen (**N) or light nitrogen (“N). The DNA was then extracted from the bacteria.

The DNA was analysed as shown in the diagram below.

Separating solution

Light DNA

Separating solution

Heavy DNA

Separating solution

The table below summarises the three stages of Meselson and Stahl's experiment and their

results.

Complete the table by drawing, in the appropriate boxes, diagrams of the DNA molecules and
mark the position and size of the DNA bands in the tubes.
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Experimental stage

Stage 1

Bacteria grown for several
generations in culture
medium containing heavy
nitrogen

Stage 2

The bacteria from the end
of stage 1 were grown

for another generation in
culture medium containing
light nitrogen

Stage 3

The bacteria from the end
of stage 2 were grown for
one more generation in
culture medium containing
light nitrogen

Q32.

Diagram to show the
strands in the DNA
molecules of the bacteria

Heavy
strands ——

_Heavy
~ strand

Light
~ strand

A

Position and size of DNA
bands in the tube of
separating solution

(Total for question = 7 marks)

DNA is a very important molecule in living organisms as it carries the genetic code.

Before a cell divides, the DNA molecule replicates so that each resulting daughter cell is
genetically identical to the original parent cell.

(a) Explain the nature of the genetic code.
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(Total for Question = 7 marks)

Q33.

The diagram below shows the sequence of bases in a short length of mRNA.

lAJulGgla|clclulc|aglalulalalc]cla|c|clAalc]claluv]C]

(a) (i) Place a cross X in the box next to the letter that shows the DNA sequence which is
complementary to the first four of these bases.
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B A [1]afc]c]

58 [T]u]c]c]

B¢ [ulafc]c]

B0 Jult[c]c]

(i) State the maximum number of amino acids coded for by this length of mRNA.

(b) Name the process by which mRNA is formed in the nucleus.

(c) Phenylalanine is an amino acid found in many proteins in the human diet.

In most people it is converted to the amino acid tyrosine by an enzyme, as shown in the diagram
below.

Phenylalanine

hydroxylase
Phenylalanine > Tyrosine

Phenylketonuria is the result of a gene mutation.
People with phenylketonuria cannot convert phenylalanine to tyrosine.

Explain why people with this gene mutation cannot convert phenylalanine to tyrosine.
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(d) Explain why a gene mutation involving the replacement of one base with another has less
effect than the loss of a base.

(Total for question = 9 marks)

Q34.

The photograph below shows a cleft iris, a rare condition in humans. Cleft iris may be
due to the inheritance of recessive alleles.

Magnification =1

(i) In the space below, draw a genetic diagram to show the genotypes and
phenotypes of a man with cleft iris and a woman who is heterozygous for this
condition, and all their possible children.

(ii) State the probability that the first child of these parents will have a cleft iris.

STEMUP.CO.UK
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Q35.
Ascorbic acid (vitamin C) is named from the Latin word for scurvy, scorbutus.

Scurvy is caused by vitamin C deficiency and used to be a serious concern for sailors. These
sailors had no access to fresh fruit and vegetables during long sea voyages.

Sauerkraut (fermented cabbage) contains vitamin C. Ships stored sauerkraut because it does not
decompose easily.

Vitamin C is water soluble and is found in cabbage cells. These cells also contain an enzyme,
ascorbic acid oxidase, that can oxidise vitamin C.

(a) (i) Suggest why the vitamin C content is reduced by boiling cabbage in water.

(ii) Suggest why less vitamin C is lost when the cabbage is added to boiling water rather than
cold water before being boiled for 5 minutes.
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(Total for question = 4 marks)

Q36.

Lysozyme is an enzyme found in tears. Lysozyme can destroy some bacteria by
breaking down the polysaccharide chains that form part of their cell walls.

The graph below shows the effect of increasing the concentration of lysozyme on
the initial rate of destruction of bacteria.

10
9_
©
] 8
©
8
5 7
g.‘é X
oc 6
=
5>
< 9
“5«:
o 41
©
T 31
E
2_
1. X
0 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5

Concentration of lysozyme / gdm™

(i) Using the information in the graph, explain the effect of the concentration of
lysozyme on the initial rate of destruction of bacteria.
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Q37.
The cell vacuoles of beetroot (Beta vulgaris) contain the red pigment betalain.

A student investigated the effect of temperature on the permeability of beetroot cell
membranes.

In this investigation, five pieces of beetroot were used. One piece of beetroot was left in 10 cm?
of distilled water for
20 minutes at 20 °C.

After 20 minutes, the piece of beetroot was removed and the intensity of the colour of the water
was measured using a colorimeter.

This was repeated with the other pieces of beetroot using water temperatures of 40 °C, 60 °C,
80 °C and 90 °C.

(a) The student's results are shown in the graph below.
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10

1
™

Intensity of colour
/ arbitrary units

B,

0 10 20 30 40 50 60 70 80 90 100

Temperature / °C

(i) Using the information in the graph, describe the effect of temperature on the permeability of
the cell membranes.

(2)

(ii) Using the information in the graph and your knowledge of membrane structure, explain the
effect of temperature on the cell membranes.

(3)

STEMUP.CO.UK
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*(b) Using all the information given in the question, describe how this investigation could be
carried out to provide valid and reliable results.

(Total for question = 10 marks)

Q38.
The mammalian lung is adapted for efficient gas exchange.
Describe how the following feature assists in producing an efficient gaseous exchange system.

The lungs are composed of many alveoli. Each alveolus has a wall 0.1 um thick.
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(Total for question = 2 marks)

Q39.
The mammalian lung is adapted for efficient gas exchange.
Describe how the following feature assists in producing an efficient gaseous exchange system.

The lungs are composed of many alveoli. The alveoli are ventilated.

(Total for question = 2 marks)

Q40.

The diagram below shows four molecules, P, Q, R and S, found in living organisms.
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H R o H O H HHHH
\ é 7 | [
H H N—C—C H—C—0—C—C—C—C—C—C—H
N\ L Sou R O N
0 H H HHHH
P @ T
T
H HHHH
H,OH
O P
OH H H—C—0—C—C—C—C—C—C—H
H OH | R R A
H OH E H HHHH
R S

Name one element found in all molecules of Q that would not be found in
carbohydrates.

Q41.
Enzymes are biological catalysts that change the activation energy of chemical reactions.

(a) Explain the meaning of the terms biological catalyst and activation energy.

Biological catalyst

(b) The graph below shows the results of an investigation into the effect of enzyme
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concentration on the initial rate of this reaction.

0.20

0.15 4

0.10 4

0.05 4

Initial rate of reaction / mg of product s~

U I l I ! I
0 10 20 30 40 50

Enzyme concentration / mg cm™

Explain why it is necessary to measure the initial rate of reaction when investigating the effect
of enzyme concentration on the rate of reaction.

(c) In this investigation, the substrate concentration was a factor that was kept constant.
Suggest two other factors that should be kept constant. For each factor, state how it can be kept
constant.

Factor 1
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(Total for question = 10 marks)

Q42. Enzymes are biological catalysts made of protein.
(a) Proteins are chains of amino acids. In the space below draw the structure of one amino acid.
(3)

(b) The graph below shows the effect of changing the enzyme concentration on the initial rate of
a reaction.

—
o

S VN R L LN = T B =« B Ve

Initial rate of reaction / arbitrary units

—h

o

0 1 2 3 4 5 6 7 8 9 10

Enzyme concentration / arbitrary units

(i) Explain the effect of changing enzyme concentration on the initial rate of reaction.

(3)

STEMUP.CO.UK
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(ii) Describe an experiment that could be carried out to investigate the effect of enzyme
concentration on the initial rate of reaction.

(Total for Question = 10 marks)

Q43.

Enzymes are biological catalysts. They are involved in many chemical reactions in the body,
including the digestion of lipids.
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(a) The graph below shows the effect of an enzyme on the initial rate of reaction at different
concentrations of the substrate.

100 + Enzyme
present

Initial rate of reaction / arbitrary units

No enzyme
present

0 ! ! ! ! ! ! 1
0 2 4 6 g 10 12 14 16 18 20 22 24

Substrate concentration / mg cm3

Describe the effects that the enzyme had on this reaction.

(b) Lipases are enzymes that are involved in the breakdown of lipids, such as triglycerides.

(i) Name the bond broken by lipases.

(ii) Name two products formed from the breakdown of triglycerides by lipases.
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(iii) Suggest what effect the breakdown of triglycerides could have on the pH of a reaction
mixture.

*(c) The action of lipase can be investigated using a triglyceride as the substrate.

Describe an experiment, using lipase and a triglyceride, that could be carried out to collect data
to plot a graph similar to the one shown in part (a).

(Total for question = 11 marks)
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Q44.

Describe three differences between the processes of replication and transcription
of DNA.

Q45.
Cystic fibrosis is an inherited condition.

Read through the following passage about cystic fibrosis then write on the dotted
lines the most appropriate word or words to complete the sentences.

Cystic fibrosis is a disorder caused by one of a number of gene mutations.
The symptoms of the disorder are seen only in an individual who is
........................................................... for the recessive allele. The gene codes for

D e protein called CFTR. This protein is responsible for the
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movement Of ... ions across the cell membranes. Cystic
fibrosis

impairs the functions of the gaseous exchange, digestive and

systems in the body.

Q46.

Lysozyme is an enzyme found in tears. Lysozyme can destroy some bacteria by
breaking down the polysaccharide chains that form part of their cell walls.

Temperature affects the activity of lysozyme.

Suggest why increasing the temperature above 45 °C causes a decrease in the
activity of lysozyme.

Q47.

The photograph below shows a cleft iris, a rare condition in humans. Cleft iris may be
due to the inheritance of recessive alleles.
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Magnification =1

Explain the meaning of the term recessive allele.

(3)
Q48.
Cystic fibrosis is an inherited condition.
Explain why people with cystic fibrosis can have breathing difficulties.

(4)

STEMUP.CO.UK
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Q1.

(a)

Results Plus: Examiner Tip

Read values very carefully from the graph and ensure that they are stated accurately in the
answer.

{a) Using the information in the graph, compare the uptake of substance A with the
uptake of substance B during this period of 5 hours.

Ok ahord A hoer n te te expesment. an\uﬁoxh\:mce
A ard & et oo W@Q}MW rke Then
S&W%s\e \633% f&ﬁmﬁm

ﬁﬁ%%& ﬂu@”'%

his would have been a good response if the candidate had followed the advice given above and
would have scored all 3 marks. However, they only got 1 mark. The rate of uptake of substance
A and B are the same up to 30 minutes not 1 hour, so the mark was lost for not reading the
graph carefully enough. Mark point 4 could have been awarded at the end of the response if the
candidate had stated the time at which the uptake of substance B had levelled out.

Results Plus: Examiner Tip

When a question asks for a description and an explanation of results, especially if it is also
assessing QWC, then the explanation needs to be clearly linked to the description. It is best to
link the sentences together with a 'because' in between, so that there is the first description and
then the explanation, followed by the next description and the corresponding explanation.

STEMUP.CO.UK
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*(b) Substance B enters the cells by diffusion. Describe and explain how the results of
this experiment support this statement,

iy 1 ) 0 b J [ 7 2l A :. uom g
Substdne B starty to diffune, An it Qoes
down_ A& __nantcdtion  orddient, so  Hw

concenr@lion. . . the  cuteplaom. inurednen,. Haa

ddfunion  Starts o Slows  dowm. becausne
equilibdwm o meardy  redcked  and Haon
Sk .yt ovex . L howo, Coualipniumn. o
A chod So dillusim steps. ..

Results Plus: Examiner Comments

his is a particularly clear answer that scored full marks.

Q2.

A relatively high number of blank spaces was seen in this question, showing that some
candidates has failed to finish. For those centres who had not previously taught SNAB, the topic
of this question is new to this specification. Some candidates however, clearly had a very good
knowledge and understanding of enzyme action and gene therapy as some extremely good
answers were seen. As in Question 3, many candidates did not appreciate the detail to which
molecular structure needs to be learnt. Incorrect reference to 'healthy' genes or alleles was
commonly seen in (b)(ii). Although we decided not to be too strict about the use of the terms
gene and allele (as it is an AS paper and the examiners wanted to keep the mark scheme fairly
open), it was still decided to draw the line with the reference to 'healthy'. Some candidates
suggested that 'the faulty gene had to be removed from the mice'. There was some confusion
describing how the normal gene was introduced into the mice — we had 'viruses in plasmids' and
'liposomes in viruses', to name a few methods! Part (b)(iii) was another example of How Science
Works causing some candidates problems. Surprisingly few correct answers were seen.

Q3.

(i)

This is another question that gained the full spread of marks. Most candidates appreciated that
uptake increase during the first five minutes but often failed to identify that it was at a constant

rate, so missing the mark, however, most then described the decreased rate after five minutes
and so gained the mark. Most candidates recognised that no further uptake took place after 10

STEMUP.CO.UK
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minutes, although there was lots of confusion between uptake, rate of uptake and concentration
in some responses.

A significant number of candidates successfully manipulated data from the graph. However,
there was a significant number who misread the graph and identified the change in rate at 4 or 6
minutes (rather than 5) and/or that uptake stopped at 9 minutes (rather than 10).

(if)

Many candidates gained the marks for recognising that uptake stops because equilibrium is
reached so there is no longer any concentration gradient. A few excellent responses included
details about why it could not be active transport. A significant number of candidates just
described the process of diffusion, without actually answering the question. They did not apply
their knowledge to the actual data to analyse and conclude that diffusion must be the process.

Q4.
(1)

Whereas many candidates picked up on the idea that AA is more likely to contract malaria or
that they are less likely to have severe anaemia, they did not compare life expectancy to
another genotype (even though life expectancy was mentioned) so only gained one of the two
marks available. Rarely did candidates realise that the AA genotype could be compared to the 2
different genotypes, Aa and aa. Many were confused over referring to genotypes or individual
alleles.

For this question, as well as part (ii), candidates often thought that rapturing of blood cells either
leads to the severe anaemia or that it was a disadvantageous thing to happen. The link between
rupturing red blood cells and the resistance to malaria was not understood by a significant
number of candidates.

Other candidates thought that the genotypes affect the likelihood of being infected by the
malarial parasite, rather than the development/ severity of the disease once infected.

(i)
See comments for part (i) for some of the confusion and misconceptions.
Many candidates gained a mark for recognising that they are "less likely to get anaemia".

Candidates who gained 2 marks usually recognised that they are less likely to suffer from
malaria because the parasite couldn't reproduce.

Q5.
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(i)

This was probably the most challenging question on the paper with the majority of candidates
scoring 0 or 1 mark out of the three available. Few candidates tackled the information with a
logical approach to try and explain evidence for it being a dominant allele.

Many candidates focussed upon the fact that they assumed that there were no carriers in the
family, because no one was labelled as a carrier, which led them to incorrect and irrelevant
explanations. For example, many stated it must be dominant if 50% of the children inherit the
disorder ignoring that the children of a homozygous recessive parent and a carrier for a
recessive disorder, also have 50% probability of inheriting the disorder.

Surprisingly, few candidates failed to appreciate and accurately state that it is frequently
inherited throughout the family despite being a rare disorder (so that it is unlikely that unrelated
parents would also be carriers of the affected allele).

Many only referred to the 1st generation with 4 out 6 children affected (or often 4 out of 9
children - implying that the partners 4, 8 and 11 were siblings of the rest of the children of 1 and
2.)

The most common mark awarded was for identifying that parent 1 is heterozygous, and
occasionally giving valid explanations to support this.

(i1)

This was well answered by the vast majority of candidates. Some however, failed to identify and
display the parental gametes correctly (e.g. M M and M m). A few misinterpreted the offspring
genotypes and subsequently gave the wrong probability (e.g. MM, Mm, Mn, mm as 25%). Some
gave the answer of 50% even when this did not match the outcomes of the Punnett square they
drew - so did not get the credit.

Q6.
Question (a)

Those candidates that realised oxygen is a small molecule usually went on to correctly refer to
diffusion. Other responses, however, were along the lines of all cells need oxygen for respiration
and stating that as a reason for high permeability.

Some candidates lost marks by contradicting themselves as regards diffusion/facilitated
diffusion, small but charged/polar etc.

This response gained both marks available.

OXMARN LS QA SMASIL  UNCIo.y %qti wag lecatie , Sois. alole,
oo .E.Zg-u.t.'.q. Ay s f.,h'[.tb.h'.'w Y ::;L\%‘-n. Mas. DOspIno LA ko L.&.%_x:.r.j. il
awriadcla badnouase . .. OXggen. daes . . 0Ll ownN. Ohas s .......

WAOAL CAAAR P YT b i Pa i Ys. dAEEuUS ona,
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Results Plus: Examiner Comments

his gained credit for recognising that oxygen can diffuse across the bilayer and that it can do
this because it is small and uncharged.

e ongy ool o Ut
Phosprolipd Wﬁf m ocel  Supee Wﬂ*‘“

Results Plus: Examiner Comments

his response makes one clear point about the ability of oxygen to diffuse through the
membranes.

Results Plus: Examiner Tip

If a question is worth two marks and has asked for an explanation, make sure your answer is not
just a partial answer by checking you have at least two clear statements and in this case explain
why oxygen is able to diffuse.

.T]h-ﬁ.....u..daﬁm Ldevel 1S Hoe. sone.  foco. . phesphnlpid. hilaver. ...
and. o el Sarface  Medbrane . due 0. the QsSMObie BEFeCt .. ...
B3 e cRlL Surpace.. Merbrang.. aod... phosgixd. . bilayer.need......
- DEMARA. AL W bosn. of. . Hoe. .leuels . aCe. gD, am ...
O o' TUN- 1 ___gememxe.._ A0.0gueous .. erNme o becase. W
Chydosobic S ore sxaker haking, tNER(OE _ tey. absoth Owgen. .

L .

Results Plus: Examiner Comments

his response is typical of those which relate permeability to need rather than the structure of
the membranes. It has also confused osmosis and diffusion.

STEMUP.CO.UK


https://stemup.co.uk

This question was attempted well with the majority of candidates being able to discuss the idea
that carrier proteins were needed to move chloride ions across a membrane and some linked
this to facilitated transport or active transport. Some candidates accurately described the CFTR
channel proteins and their involvement because of the context of the question.

A lot of answers mentioned chloride ions being charged, but also, quite a few said that they are
big/polar.

Some candidates unfortunately believed that the question was referring to the process by which
mucous viscosity is controlled and discussed electrical gradients and the 'need to transport
chloride' rather than explaining the difference in permeability.

This response gains all three marks available.

Chloticle  jons  &ie :H:«_r-:f}n_d And so pes efdel colls w2

EE‘JC.LLJ&HCJ «_‘JJ.HL,{’,:- wf). TS Mf,‘*‘“m:‘ Poteu  Chasualsg
1N e Mambraut  piuwln ane Pf-@%:&ﬂ!- (N Hwe ol St ac

anbiane bul net (A He Tﬁ'@spr'waqrd by Jauspel

Results Plus: Examiner Comments

Marks were awarded for:
chloride ions are charged
facilitated diffusion

protein channels in the cell surface membrane and not the phospholipid bilayer.

IS response gained 0 marks.

In_ G phosolapel. oduges, o Unounna . peo
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Results Plus: Examiner Comments

Channel pore is not sufficient for channel protein and CRTF ports (rather than CFTR) does not get

credit unless stated that it is a channel protein. It is the charge rather than the size of the
chloride ions that prevents them diffusing across a phospholipid bilayer.

AS level Biology does require some precision and clarity over the way knowledge is expressed to
gain credit.
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Question (c)

Relatively few candidates scored well on this question. Many responses focussed on the
formation of concentration gradients due to the movement of chloride ions across the respective
membranes. Rarely did they concentrate on the actual ability for water to move through (e.g. by
means of channel proteins) and incomplete references to the cell membrane being more
permeable to water. A significant number of candidates believed that the reason for the different
rates is that one membrane was thicker than the other. Others explained that the phospholipid
bilayer is impermeable to water, or that osmosis is the movement of the chloride ions.

This response gained both marks available.

ety

e
wjbfmm f;gﬁ M

Results Plus: Examiner Comments

Marks were gained for:

cell surface membrane has higher permeability to water;
water can diffuse through phospholipid bilayer;

can travel through channel proteins in the cell surface
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Results Plus: Examiner Comments
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his response is typical of the many responses that ignored the differences in permeability to
water between the membranes and focused on a concentration gradient.

Results Plus: Examiner Comments

Look carefully at the labelling and information on the graphs/diagrams provided.

Q7. No Examiner's Report available for this question
Q8. No Examiner's Report available for this question
Q9.
(a)

5 There are many venomous (poisonous) snakes in the world. Many of the venoms
from these snakes affect the blood clotting process.

*(a) Describe the blood clotting process.
(4)

The blLood clo Procesd toReo pfo.cﬂ. when
&nfmj.aw dore 36 Mmbwd— wootd - heonphotin
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Results Plus: Examiner Comments

his answer illustrates the excellent quality of some of the responses that we read on the blood
clotting process. It is also included to illustrate how QWC assessment is performed. The steps are
clearly in the correct order. There is an error in the spelling of thromboplastin on the second line,
so this mark could not be awarded. However, as the candidate went on to make at least 4 more
points that were on our mark scheme, full marks could still be awarded. This also reiterates what
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we have said previously: the candidate should try and write more statements than there are
marks for a question of this type.

Q10. Question (a)

Many candidates scored well in this question and clearly knew the steps involved in blood
clotting. Unfortunately marks were sometimes lost by spelling errors that meant the words were
not unambiguous. One of the more common errors was to confuse white blood cells and
platelets. Candidates who were unfamiliar with the blood clotting process were usually able to
get a mark for the word "enzyme" as being the catalyst. It was disappointing to see fibrin and
fibrinogen given as answers since these were already referred to in the text.

| 1 (a) Read through the following passage on the blood clotting process, then write on
the dotted lines the most appropriate word or words to complete the passage.
(5)

The blood clotting process starts when cell fragments called . ghofaAes =

release molecules of . DruQonpapids ™M L. These molecules

are ... BORBAORS . which catalyse the conversion of pQEUCQNR N 1
into . Aes Sonlexs ™ .. ..., inthe presence of calcium ions. As a result, fibrinogen

is converted into fibrin and blood cells are trapped to form the clot.

Results Plus: Examiner Comments

his response gains all five marks available.

1 (a) Read through the following passage on the blood clotting process, then write on
the dotted lines the most appropriate word or words to complete the passage.
(5]

The blood clotting process starts when cell fragments called | T.L‘.f'ﬂ'“"‘?“?{ La skl
release molecules of Wi tt blewil celly  These molecules

are LVIy¥meA  which catalyse the conversion of . s rin

into Tlacmea oln, - .. ,inthe presence of calcium ions. As a result, fibrinogen

is converted into fibrin and blood cells are trapped to form the clot.

Results Plus: Examiner Comments

he candidate clearly knows many of the terms involved in the blood clotting process. However,
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they have made mistakes with the first two responses.

Results Plus: Examiner Tip

For fill in the blanks questions make sure you read back over your response in the context of the
whole passage to make sure it makes sense.

1 (a) Read through the following passage on the blood clotting process, then write on
the dotted lines the most appropriate word or words to complete the passage.

(5)
The blood clotting process starts when cell fragments called ... g‘l_&.ti?_,mtﬁ B R
release molecules of . LL0mboplacin  tnece molecules
are . €NTYYLS . which catalyse the conversion of . [bIinegen
into ... J't_ 01 .!.ff vy IN the presence of calcium ions. As a result, fibrinogen

is converted into fibrin and blood cells are trapped to form the clot.

Results Plus: Examiner Comments
he first three answers are correct, but this candidate made the common mistake of including

fibrinogen and fibrin as the last responses, despite those molecules being used in the sentence
immediately afterwards.

Results Plus: Examiner Tip

Read through the complete passage to help guide what will be the most appropriate words to
use. The passage is unlikely to repeat itself so it is best not to repeat words as they are unlikely
to be the most appropriate to use.

Over 50% of candidates gained all three marks for the structure of an amino acid. The most
common errors were to miss the hydrogen attached to the central carbon, or make bonding
errors for the carboxyl or amino group. Some candidates named the groups instead of drawing
the structure as requested. Several candidates tried to draw nucleotides and a few attempted a
modified monosaccharide.
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(b} Fibrinogen and fibrin are both proteins.
A protein consists of a chain of amino acids joined together by bonds.

(i} Inthe space below, draw a diagram to show the structure of an amino acid.
(3)

Results Plus: Examiner Comments

his example gained all three marks available.

(b) Fibrinogen and fibrin are both proteins.
A protein consists of a chain of amino acids joined together by bonds.

{i) In the space below, draw a diagram to show the structure of an @H\
== (3)

Results Plus: Examiner Comments

his is a typical example of a candidate who lost a mark for an error in the carboxyl group.
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« (b) Fibrinogen and fibrin are both proteins.
A protein consists of a chain of amino acids joined together by bonds.

(i) Inthe space below, draw a diagram to show the structure of an amino acid,
(3)

Q/ 7 WHE Gr e

Cerbon s '

Results Plus: Examiner Comments

his is an example of the many responses seen where the candidate drew a nucleotide rather
than an amino acid. This is also a model rather than a structural diagram of the molecule.

Results Plus: Examiner Tip

When asked to draw the structure of a molecule, make sure you show the relevant atoms and
bonds, particularly for functional groups.

Few problems with this question as over 80% of candidates recognised that amino acids are
joined with a peptide bond. The most common error was naming a glycosidic bond instead.

{li) Name the covalent bond that joins the amino acids into a chain.

o beptide

(1)

Results Plus: Examiner Comments

his is an example of the correct response.

(i) Name the covalent bond that joins the amino acids into a chain.
(1)

P ——
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Results Plus: Examiner Comments

his is an example of an incorrect bond type. There are hydrogen bonds in a protein, but they
are not covalent bonds and are not the principle bonds joining the amino acids together into a
chain.

(i} Name the covalent bond that joins the amino acids into a chain.

_ Rlyreptids Bond

(1)

Results Plus: Examiner Comments

his response did not gain the mark as polypeptide is not the name of the bond but the molecule

Many candidates gained one mark for recognising the different solubilities of the proteins. Better
responses also recognised that the proteins were either globular or fibrous, or were different
sizes. Several candidates got the two molecules the wrong way round and many did not make
comparative comments by only referring to just one of the proteins. Many candidates gave low
level descriptions of functions e.qg. fibrin traps red blood cells, fibrinogen is an enzyme.

(i) Suggest two differences between fibrinogen and fibrin.
(2)

| fmde L0anDoen 1S So\\e. | w=neeos
2. RDOOO\ padecates, NoNe. o AN\,
OOV 2D ENUCRAE.  ANINESTOS
JG\DW"\O%@\ AN @\Obmkﬁx{om‘rﬁ\r\

(Total for Question 1= 11 marks)

Results Plus: Examiner Comments

his is an example of a response that gained both available marks.
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{iii) Suggest two differences between fibrinogen and fibrin,
(2)

B ek b b e cobuded

Results Plus: Examiner Comments

Fibrin and fibrinogen. If they had stated that fibrin was long and fibrinogen was much shorter
they would have gained a mark. Similarly if they had said that fibrinogen is a globular protein in
comparison to this first statement they would have been given the mark even though it lacks
some precision.

Results Plus: Examiner Tip

When asked for a difference between two things make sure you mention both in your response
for a clear comparison.

Q11.

(a) (i) The majority of candidates could correctly name groups found within amino acids that
were not present in caffeine - particularly amine and carboxylic acid groups. A few candidates
had drawn an amino acid on the paper so that they could compare it visually with caffeine - a
useful strategy for some.

This response scored both available marks.
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6 Caffeine is a drug frequently consumed in a number of drinks such as coffee, cola, hot
choceolate and tea.

Caffeine is broken down in the liver by a group of enzymes called cytochrome P450
oxidase,

(a) The diagram below shows the structure of caffeine and its three breakdown
products, X, Y and Z,

CHy
o

,{z”““/w\f

.

N N

< \g \EH«,

CH;
Caffeine
F ff/ H‘“‘t
| | '
- Nose sl N— _N_ 0
Y Y
t</ | N 4 | NH </ﬂ | \N(
4 ! CH; '8 | CH,
CH, (o} CH; 0 H 0
X Y z

(il Using the information in the diagram, give twe reasons why caffeine is not an
amino acid.

(2)

Ve AT Boesk bt a0 COOM. P

. doesnct e an N, a0

Results Plus: Examiner Comments

his candidate has correctly identified two key groups found in amino acids but not caffeine.

Results Plus: Examiner Tip

Many candidates named the groups rather than include the formula - either is acceptable in this
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6 Caffeine is a drug frequently consumed in a number of drinks such as coffee, cola, hot
chocolate and tea.
Caffeine is broken down in the liver by a group of enzymes called cytochrome P450
oxidase,
(a) The diagram below shows the structure of caffeine and its three breakdown
products, X, Y and Z.
7
0
N“ﬁ-\. N .,
Y
% |
\N_/ oy .J'N.\
s CH
CH, 0 :
Caffeine
.-""-/ “-“
‘-""/ v T
H CH; CH,
| | '
N N ° PN 29 Mo N 0
SO OES V!
; ] . M \ NH N s N
N~ Y N~ “‘T/ N “\"-’ \
Fd I CH, s | | CH,
CH, 0 CH; o H 0
X ¥ Z

(i) Using the information in the diagram, give twe reasons why caffeine is not an
amino acid.
{2)

T W et bk e pweo wond Gromp.

’ 2. et ik no. pagiliks, bonds

Results Plus: Examiner Comments

he lack of amino group is correct. However, mentioning peptide bonds was a common error.

Results Plus: Examiner Tip

A single amino acid does not contain a peptide bond - they are only formed when amino acids
are bonded together.

in different positions in the three molecules. A few excellent responses identified that the
products were isomerically different.
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However, many candidates did not express themselves very clearly in this question and answers
sometimes had to be read very carefully to decipher their meaning. In a few cases candidates

failed to count atoms correctly.

This response scores both marks available.

-

(i) Using the information in the diagram, state two differences between the

breakdown products.
(2)

1

 The ¢l a’r{auﬁj Chany positomn an coch Predud-
3 " £
3. Jhe /tf?i"faggr\ bonded (& o S;'.l-’.lﬁiff. A;drnﬁ dwugﬁg

Results Plus: Examiner Comments

wo clear differences have been correctly identified.

IS response scores one mark.

(i) Using the information in the diagram, state two differences between the

breakdown products.
(2)

i r'
2 Edr&a 4‘ {[l{m.. -ft’.'i’fnda atte... cdll ..4'\11*

Results Plus: Examiner Comments

It is an excellent point to recognise that the products are isomerically different, but the second
point made is not specific enough for credit.
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(il Suggest why there are changes to the avallable energy (ATP) in the heart
muscle cells following the loss of blood flow.
(2)

ATS}M%{ s castied M Fhe blewd. .
Y

Aec . the . less. of... the . $low..of.. blead,. the. .
soppln ok AIP  is.cob.  ofF.

Results Plus: Examiner Comments

he first difference is correctly identified, but this candidate, along with several others, could not
count the number of Nitrogen atoms correctly.

enzyme is specific to its substrate.

Fewer candidates correctly referred to the difference in shape/structure of the products only
stating that they were 'different products'. Many candidates also just referred to 'more than one
enzyme' needed only (as stated in the question) and did not deduce that P450 consists of at
least three enzymes/active sites.

Some candidates explained that more enzymes would be needed to speed up reactions to break
down caffeine faster.

This response scores all three marks available.

(i) Using the information in the diagram and your own knowledge of enzyme
action, suggest why cytochrome P450 oxidase consists of more than one type
of enzyme.
(2)

/é‘ M?M Hoaee . /i;yé/ﬁ/ Sclfre elhine. uiter.
whena... @wﬁ ... soibckintT, can?. o ot fPeen.
.7 - -*'*?M borar .. . .~ B ps e aee (HHCL

- retlucts wifi.. m,ﬂﬂ.&?/ clieiszradd structunes - F.

UL smtahs. oAt ey bakiomd. (45O i b

Results Plus: Examiner Comments

his candidate recognises that enzymes are specific, the products have different structures and
therefore there must be 3 enzyme types to produce the three different products.
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This response scored one mark.

(ili} Using the information in the diagram and your own knowledge of enzyme
action, suggest why cytochrome P450 oxidase consists of more than one type
of enzyme.
(3)
Becas. thee produds. az. preducd.. Edck. anggrs.
Vs o SPSCifi e ackive Sive thak ody e speeqic Substale

| WY v Vneee  breek dewn pmm&a

Results Plus: Examiner Comments

his is a typical example of one of the most common answers for this question. The candidate
recognises that enzymes are specific, but they do not state what is different about the products
and state that more than one type of enzyme is needed (as stated in the question stem).

Results Plus: Examiner Tip

Remember, you are not likely to score marks for repeating information from the question stem.

IS response scores no marks.

" (i) Using the information in the diagram and your own knowledge of enzyme
action, suggest why cytochrome P450 oxidase consists of more than one type
of enzyme.

Results Plus: Examiner Comments

Several candidates confuse the enzyme and substrate/ product and, as in this example, they
state that the active site is part of the product and not the enzyme.
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Results Plus: Examiner Tip

Remember the substrate fits into the active site of the enzyme.

validity, despite this being asked for specifically in the guestion. They stated that a particular
conclusion was 'true’, 'false’, ‘correct' or 'incorrect'.

The lack of volume control was the most commonly expressed reason given, but it was pleasing
to see some references to the number of drinks tested or not being able to calculate the
concentration in all the drinks.

Some candidates correctly referred to the fact that coffee and hot chocolate did have different
concentrations, but they did not always pair this up with a correct statement about validity.

When giving reasons for their answers some candidates included references to a lack of repeats.
Many did not understand the difference between 'content' and 'concentration' and did not
appreciate that without a stated volume it is impossible to calculate a concentration.

This response scores all three marks available.

— —

(b) A student decided to investigate the concentration of caffeine in four drinks:
coffee, cola, hot chocolate and tea.

The student’s results are shown in the table below.

| Drink | Volumeofdrink | Caffeine content/mg
& coffee 200 cm? 135
cola _ tecan | - B0 -
hot chocolate 200 cm? 10
tea 1cup 50
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The student made two conclusions from these results,

Conclusion 1 "Different drinks have different concentrations of
caffeine "

Conclusion 2 "Coffee has the highest concentration of caffeine.”

Comment on the validity of these conclusions. Give reasons for your answer.
(3)

Conclusion 1 .LALS . IS.. ﬁQ“'V’U& VU“C}\ as H‘-@ he hes. .
ek difjerant volumes. of. MO o gea—em L cal.. ..
A5.an ANGeclarR. measee ment  cnd could
be el any thing. ibcould b2 much less thn Woem?
Concusion2 1NIS. 15 elso involid oo 14 does not
st how Much. coffee wwvas. used and yow. ..
canfor compare o tle  othars ad tlere aife

INGCCUTEre.  measSulement5s and. flece is. . no. conéro)

end i+ doeshn’+ el Ko fepeaeed YR yeS)
ke i ralichle go 45 Qpﬁmlhrumﬂuns=1umﬁl

Results Plus: Examiner Comments

he candidate makes comments on the validity of each conclusion and explains their reasons for
doubting the validity.

(b} A student decided to investigate the concentration of caffeine in four drinks:
coffee, cola, hot chocolate and tea.

The student’s results are shown in the table below,

Drink Volumeofdrink | Caffeine content/mg
coffee 200 cm? 135
cola 1 can 80
hot chocolate 200 cm’ 10
tea 1cup 50
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The student made two conclusions from these results

Conclusion 1 "Different drinks have different concentrations of
caffeine.”

Conclusion 2 "Coffee has the highest concentration of caffeine
Comment on the validity of these conclusions, Give reasons for your answer

(3)
Conclusion 1. TS (onckuSian ¢ valld be coute M2 (afreing.

LLontents. o ol dypraeant. mnmn:j O ok 'ijpE. of.
CAANL S -

Conclusion 2 . TWIS. (anAusicn AS. NOE \Dld. be cauae. . w;@w
SRR OF NOIWNLA Of dankS. weAe. USed b ...
Anexe fove.. S, Expeasmeant . does. . not. Swow. volud..doda

Results Plus: Examiner Comments

he candidate makes a correct comment on the validity of the second conclusion and explains

their reasons for doubting the validity. However, they have confused concentration and content
for the first conclusion.

(b) A student decided to investigate the concentration of caffeine in four drinks
coffee, cola, hot chocolate and tea.

The student’s results are shown in the table below

Drink Volumeofdrink | Caffeinecontent/mg |
coffee 200 cm? 135
cola 1can 80

hot chocolate 200cm? 10
tea 1cup 1 50 o
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The student made two conclusions from these results.

Conclusion 1 “Different drinks have different concentrations of
caffeine.”

Conclusion 2 "Coffee has the highest concentration of caffeine.”

Comment on the validity of these conclusions. Give reasons for your answer,

(3)
Conclusion 1 ’"b C,~'t.\-l.“L L'”'VL MM b it
[ dae= e S ot A NS [ fr e
s e AT L rofead 4 A -Lj;.'. L{P
> o r I
Conclusion 2 .. W bﬂﬁ i L{W‘d . - i'( s L
st | W de e e g

(onfpnts e Ib be ¢ st b il

Results Plus: Examiner Comments

wo correct comments have been made - one for each conclusion. However, the candidate has
not answered the question fully as they have not commented directly on the validity.

Results Plus: Examiner Tip

Read the question carefully and make sure you respond to the instructions given.

Q1l12.

(a) (i) Most candidates who answered the question gained marks for recognising that tissue Z
has the highest activity, and tissue Y has the lowest activity. Fewer candidates stated that X and
Y had similar levels, and some even stated that they had the same levels of activity. There were
a few pleasing answers that correctly made the general statement that different tissues have
different levels of catalase activity. It was also pleasing to see a good number of candidates
scoring a mark for making a correct manipulation of the figures, usually stating the difference in
activity between tissue Z and tissue Y, although some candidates failed to read the scale
correctly.

It was disappointing to see a significant number of candidates completely misread this question
and compare activity in mussels E and M instead of describing the activity of catalase in the
tissues of mussel E.

This response scores all four marks available.
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The graph below shows the results of this study.

20 T
1

F e (e
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Activity of catalase / arbitrary units

Tissue
(i) Use the information in the graph to state the conclusions that can be made
about the activity of catalase In the tissues of mussel E. G
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Z (ar 1 unitd), unth X Beug only sughtly Ialgiaes
wildd, 00N X (0 G L) . 1t hOS the mowe ey
on.Z - ORC three EuneS more. CoXolde Ockitky @

Results Plus: Examiner Comments

his candidate has made the general statement that catalase activity varies in all tissues, and
that Z is highest and Y is lowest (and close to X).

Results Plus: Examiner Tip

his response would not get the manipulation of figures mark because recognising that Z has
over three times more activity than Y is too vague. Make sure you bring a calculator into the
exam and use it. The increase in activity is 3.4 times, which is over three times (but so are many
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The graph below shows the results of this study.
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(i) Use the information in the graph to state the conclusions that can be made
about the activity of catalase in the tissues of mussel E.
(3)

mwﬁ?&&*wﬂ, in Wasue N, mussel & and M wie
wilodonay  cqually W bitak damn hadionn peode -
Vinally i Wgan Z 5 musek € oo Misd il
achiviky g cabdire Hin  mussch Ak oa b1y
tnase dale df 1F . So. muisk E pivay
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Results Plus: Examiner Comments

his response is typical of the many candidates who did not answer the question asked but
chose to compare mussel E with mussel M instead. They also lack clarity in some of their
statements. For example 'almost double' is not clear enough for a manipulation of figures mark,
and 'mussel E primary activity is in the Z tissue' is not clear enough to be interpreted as stating
that tissue Z had the highest activity of catalase in mussel E.

Results Plus: Examiner Tip

Read the whole question carefully, in this case you would have spotted that this answer
corresponds to the question asked in ii.

activity of mussel E and mussel M in a particular tissue (often all three). Many candidates also
gained the manipulation of figures mark for stating the difference between the mussels in tissue
X or for tissue Z.

It was pleasing to see some candidates recognising that mussel E has more overall activity. Very
few candidates recognised that the order of activity was the same in both mussels.
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This response gained both available marks.

~

(i) Using the information in the graph, compare the activity of catalase in
mussel E and mussel M.
(2} )
MUSSEL £ and mMuonod M Iboth nome twe Sww ALy
0+ 2, the NOXE greouentar X. and tha OMaiset ok s A0

Botn_OCANNR) OV @Af equal O fssue Y wirh, G Unats
bur fhure b o lo/Be dafprenc of A WMES. edwe

£ ond M o HESUR 2

Results Plus: Examiner Comments

his candidate recognised that the order of activity is the same in both mussels and that activity

is the same in tissue Y. They have also calculated the difference between the mussels in tissue

(ii) Using the information in the graph, compare the activity of catalase in
mussel E and mussel M.

Jhssues fe endyre agiaby IS Wigles 0 rmnascle

(2)

Results Plus: Examiner Comments

his candidate provides a good comparison of the overall activity in the two mussels, but has not
gone on to make any other comparisons or calculate how much higher the overall activity is, so

only matches one mark point.

Results Plus: Examiner Tip

If a comparison question is worth more than one mark you will need to make more than one
statement and/ or back up your comparison with some supporting manipulation of figures.
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candidates managed to score all four available marks, despite this being a straightforward
question on experimental design.

The most common correct answer was that candidates recognised the need to repeat
measurements for reliability.

Many candidates lost marks for controlling variables or measuring oxygen produced by using the
vague term amount instead of specifying something that can be measured e.g. the volume of
oxygen produced, the volume of hydrogen peroxide added, the mass of tissue, etc.

The best candidates recognised that to compare activity of the tissues, they would want to
measure the initial rate of reaction.

This response scored one of the four marks available.

Tissue from mussels is placed in the flask and hydrogen peroxide is added using .
the syringe. The oxygen produced from the breakdown of hydrogen peroxide is
collected in the measuring cylinder.

Hydrogen peroxide in X

a syringe

—— Ohtygen collected
in a measuring
cylinder

Tissue from mussels

Describe how this apparatus could be used to compare the catalase activity in
two different types of mussel.
{4)

SpeTi

B _munaels Wowd be placed un B fladks-a ond
he a0 amount of . hydogen puonde wod be
Adoled. The Change un oygen COUReHD . fOV each
Nare. LU fOM . TTe M ouad. be. recarclad.
The. HROUL UAtH Hha GRectent woud b

the eve win. e Mgl OCVItY of codaioncs
The..00uMe. 2632 plecen. ¢f  tooue vomud. houeto.
atrcem tempeatusre.

Results Plus: Examiner Comments

Many of the variables stated in this example are too vague for credit e.g 'change in oxygen

collected' should be 'volume of oxygen' or ‘number of bubbles counted'; same amount of
hydrogen peroxide;room temperature.

here is also no reference to time or repeats.

hey did however get credit for reference to using the same size pieces of tissue.
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Results Plus: Examiner Tip

When describing experiments be clear about your dependent and control variables, and avoid
the term amount.

YO Comn 3Rk ALY L, wilda BAXD. SEPAMKE. $EKS of.
OEAKCBL, APPOLFKLS, Sk LR Hhe SANNE. W0 and. WSing
02, soive. vawomes and. Mepsurernenis o MSSes  kasoe.,
hjdrogen. peroxcde .ond. corOAone. .
Lakolom. » odded t0 One. MSMORen pRITSIAE LN the.
HarnOe . TALY con then 28 addadk to e TSR, andh
e amount. of- Souaen. glarn, o6 can ke meaxvred (ﬁmy
MMIEE, O EME)_ B AV the. ok of oxaeen.
gjwen off- (o) By tine. (ukes), Por the Blrse
DULAMEE., OV Bek the ikl rare ek otk Cmcm*s/muﬁ
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Results Plus: Examiner Tip

his candidate clearly states a variety of clear variables to control, and has demonstrated a clear

understanding of how they could calculate an initial rate of reaction. They have also recognised
the value of repeats. Although 'amount of oxygen' is not clear enough for credit for the
dependent variable alone, this response would have just been given credit as they have qualified
their answer by stating what units to use.

Q13.

(@) This question scored very highly with over 70% of candidates gaining all three marks
available. Virtually all of the candidates knew that the main part of the membrane was made up
from phospholipids and due to their chemical properties there had to be a bilayer -however, a
significant number of candidates didn't explain about the molecules' orientations, expecting
credit marks for stating that the phospholipid was hydrophilic at the head end and hydrophobic
on the tails. Most candidates recognised the presence of protein with many providing further
clarification e.g. with reference to carrier/channel/intrinsic protein or glycoprotein. A significant
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number of candidates also recognised the presence of cholesterol in the membrane structure.

Quite a few candidates aided the clarity of their answers through the use of clear annotated
diagrams.

Unfortunately, a few candidates described function rather than structure and therefore did not
score any/many marks.

This response scores all three marks available.

3 Molecules are transported across the cell membrane in a number of different ways,

{a) Describe the structure of a cell membrane,
(3)

A Phesprol P"}S 'D xamzr, T his, Consisks R o d“LC‘S{‘M‘f@ .
I-f?hf:" ..LG"!!’.':’-_V.? i I (}lif}‘@\'\ ]ll'\u: D.mf‘l'l !tip\_, Fo“itﬁ (£ al) c\ berld Wb An Iv-I

!l".',:’!:\“: ‘jﬂUL KT T_LEA \iﬂ}r" Ly Hv"- h"'t. 'hr.mk‘-, Fac (o™ o ma\:‘k. l.'ful.?.‘] .c"*""‘b
ekl f.; ey wtﬁxp—m 't Chonae) rokein.

Landolh l‘..ﬁl{m of_pwtams, . ko allow lm-ﬁet ank of . plex molecules

..t.L..{O‘t'%ln

Wﬁ Foned =

ﬁ"-’t{.";‘?‘"“‘f‘ .'\ -l

Results Plus: Examiner Comments
his response gains credit for:

- phospholipids;

- the orientation of the phospholipids;

- channel proteins.

hese points are also supported with a helpful labelled diagram that shows the orientation of the
phospholipids and the position and nature of the channel protein and would have been able to

gain the marks itself.
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Results Plus: Examiner Tip

Annotated diagrams are often an effective way to clarify points and gain the marks available,
particularly when describing structures.

3 Molecules are transported across the cell membrane in a number of different ways,

(a) Describe the structure of a cell membrane.
{(3)
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Results Plus: Examiner Comments

his response gains just one mark for recognising that phospholipids are an important part of a
membrane. The statements about the heads and tails is not enough for further credit as it has
not been used to describe the orientation of the molecules in the membrane. Describing the
function of the membrane is not relevant to the question asked.

Results Plus: Examiner Tip

Remember that cell membranes are not only made from phospholipids and if you are describing
the structure of a membrane describe the orientation of the phospholipids in the bilayer.

& )
3 Molecules are transported across the cell membrane in a number of different ways.

(a) Describe the structure of a cell membrane.

(3)
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his is an example of a response that gained no marks because the candidate has not described
the structure of the membrane as asked.

Results Plus: Examiner Tip

When asked to describe the structure of something focus on the components and arrangement
of the molecules in the structure and do not be distracted by the function of the membrane.

that solute P moved into the cell by diffusion down a concentratlon gradient for three marks,
with many also recognising that it reaches equilibrium. However, a significant number of
candidates confused osmosis and diffusion, either referring to solute P as water or stating that
the particles diffused by osmosis. Others described the movement being "along a concentration
gradient" that is not clear enough for credit. A number of candidates described the pattern of
molecules every 10 minutes rather than stating the points clearly.

Rarely did candidates appreciate that the membrane was impermeable to solute R but often
referred to the "cell not needing R" or "R was too big to fit through".

This response gains all five marks available.
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{b) Cells were placed in a solution containing two different solutes, solute P and
solute R.

The diagram below represents the concentration of the two solutes outside one
of the cells, when this cell was placed in the solution.

Cell

Molecule of solute P

o
®
o

Q
0 0o O @+— Molecule of solute R

The celis were left in the solution for 50 minutes.

The diagrams below represent the concentrations of the two solutes, inside and
outside the cell after 10, 20, 30 and 40 minutes in the solution.

® o ° 0 8 -9, W

& =]
[+] o A -]
o oo
o . (=] o a o [s]
(=] o = o
. { o Q o [=] o a Q
L

cp © o o’ .c

After 10 minutes After 20 minutes After 30 minutes After 40 minutes

(i) Using the information in the diagrams, describe the changes that have taken
place in the concentrations of solute P and solute R, in the 40 minute period.

Suggest an explanation for these changes.
(5
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Results Plus: Examiner Comments

he direction and explanation for the movement of solute P is described for four marks and they
correctly state that solute R does not enter the cell.

Results Plus: Examiner Tip

he first paragraph of this response is not very useful. Do not waste time by listing the numbers

of molecules (data points) for every measurement. Most credit comes from identifying the
correct trends, which in this case are successfully covered in the second and subsequent

(b} Cells were placed in a solution containing two different solutes, solute P and
solute R,

The diagram below represents the concentration of the two solutes outside one
of the cells, when this cell was placed in the solution.

gl @

: = — Cell
& O Molecule of solute P
© o

© 0 O @{— Molecule of solute R

The cells were left in the solution for 50 minutes.

The diagrams below represent the concentrations of the two solutes, inside and
outside the cell after 10, 20, 30 and 40 minutes in the solution.

® o ° B o
[+] o o @
[} o it o
. o QD a
o0 o O .'
After 10 minutes After 20 minutes After 30 minutes After 40 minutes

(i) Using the information in the diagrams, describe the changes that have taken
place in the concentrations of solute P and solute R, in the 40 minute period.
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Suggest an explanation for these changes.
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Results Plus: Examiner Comments

his response gives a good description and explanation of the changes that take place with
solute P and therefore gains the maximum marks for that part of the question. However, they
have not stated that R does not go into the cell or that the membrane is impermeable to R so fail
to gain the full 5 marks.

Results Plus: Examiner Tip

he concentration remains the same is not clear enough for an alternative to recognising that
solute R does not enter the cell when comparing P and R. When answering questions aim to
make positive clear statements.
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{b) Cells were placed in a solution containing two different solutes, solute P and
solute R,

The diagram below represents the concentration of the two solutes outside one
of the cells, when this cell was placed in the solution,

Sy ©

c. = Cell
& O—t—— Molecule of solute P
0 o

0o O @H— Molecule of solute R

The cells were left in the solution for 50 minutes,

The diagrams below represent the concentrations of the two solutes, inside and
outside the cell after 10, 20, 30 and 40 minutes in the solution.

cg ©

After 10 minutes After 20 minutes After 30 minutes After 40 minutes

(i) Using the information in the diagrams, describe the changes that have taken
place in the concentrations of solute P and solute R, in the 40 minute period.

Suggest an explanation for these changes.

Results Plus: Examiner Comments

he reference to osmosis in this response is clearly incorrect, but it did not stop them gaining
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credit for recognising that the solute moved down a concentration gradient until equilibrium was
reached.

Results Plus: Examiner Tip

Don't forget that osmosis is the movement of water not solutes.

number of careless answers missing a circle and also some with 2 larger bIack circles inside the
cell and 2 outside. Any crossing out was generally clearly done, allowing access to the mark.

(iiy Complete the diagram below, to show the concentration of solute P and
solute R inside and outside the cell, after 50 minutes,

(1)

Results Plus: Examiner Comments

his is an example of the correct response that gained the mark.

(i} Complete the diagram below, to show the concentration of solute P and
solute R inside and outside the cell, after 50 minutes.

]

.o @ c:

o &

o] Q
® ©

Results Plus: Examiner Comments

his response gains no marks because solute P has disappeared from inside the cell.

Results Plus: Examiner Tip

he question asks candidates to show the concentration both inside and outside the cell so do
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not just partially answer the question asked.

(i) Complete the diagram below, to show the concentration of solute P and
solute R inside and outside the cell, after 50 minutes.

(R)]

Results Plus: Examiner Comments

his response did not gain the mark because a molecule of R has slipped into the cell.

(il Complete the diagram below, to show the cancentration of solute P and
solute R inside and outside the cell, after 50 minutes,

(1)

Results Plus: Examiner Comments

his response did not gain the mark because there are only five molecules of solute P drawn
outside the cell.

Q14. In (a) candidates generally demonstrated an extremely good understanding of the
structure of the cell membrane, with many candidates providing both a description and a
diagram. Some candidates would not have gained access to some marks as their diagrams had
not been suitably labelled and it was fortunate in many cases that some of these points had
been covered in their descriptions. The quality of many of the diagrams was very good, but
candidates should remember to label clearly. The majority of responses featured references to
the phospholipid bilayer, the structure and orientation of phospholipids, hydrophobic and
hydrophilic interactions and the presence of proteins. There were fewer references to protein
locations and the presence of cholesterol. In a number of cases, although glycoprotein and
glycolipids were referred to, they were not correctly described or properly labelled.

Item (b) was well answered by the majority of candidates. Marks were gained mainly for the idea
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of molecules being small, non-polar or for being lipid (fat) soluble. However, very few responses
referred to the idea of molecules being recognised by receptors. Also, some candidates did not
gain access to marks because they referred to 'size', 'solubility' or 'polarity' without qualifying
these descriptions. A small number of candidates did not read the question stem properly and
referred to concentration gradients.

In item (c) was equally well answered with candidates generally demonstrating a good
understanding of how diffusion and active transport take place and most scored well, especially
on the differences between the mechanisms.

For similarities, responses frequently included references to the use of carrier or channel
proteins, although a number of answers referred to proteins without qualifying this answer
properly. Fewer responses referred to transporting hydrophilic, charged or polar molecules and
there were some vague answers using the term transport protein.

Differences were covered using some very clear descriptions showing the requirement for ATP
(energy) or the direction of transport with respect to the concentration gradient.

Q15. Question (a)

This question was very well answered, with most candidates correctly identifying and stating the
hydrophilic and hydrophobic nature.

Most candidates were not specific about the attraction of the hydrophilic heads to water (often it
was that they "turn to water" or "face water" or are "in water"). Many candidates merely used
the terms "water loving" and "water hating" to describe the orientation.

Several candidates got their heads and tails mixed up, or described the whole phospholipid as
being polar with a positive head and a negative tail.

Some candidates answered from the point of view of arrangement in relation to function rather
than orientation of molecules in a polar environment. Few clearly identified the significance of
aqueous environment each side of the bilayer.

This response gains all three marks available.
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6 The structure and properties of the cell membrane control which molecules can
move into or out of the cell.

{a) The phosphalipid bilayer plays an impartant role in this control of movement of
molecules.

Explain why the phospholipid molecules form a bilayer.
(3)
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Results Plus: Examiner Comments

As well as describing the heads and tails as hydrophilic and hydrophobic, this response has also
gained credit for recognising that the heads are attracted to water that causes their orientation.
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6 The structure and properties of the cell membrane control which molecules can
move Into or out of the cell,

{a) The phospholipid bilayer plays an important role in this control of movement of
molecules.

Explain why the phospholipid molecules form a bilayer,
(3)
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Results Plus: Examiner Comments

he candidate correctly identifies the hydrophilic and hydrophobic parts of the phospholipid for

two marks. However, they fail to go on to explain the orientation of the molecules in the
membrane in relation to the aqueous surroundings. Instead they are distracted by functions of
the membrane and other features.

Results Plus: Examiner Tip
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Concentrate on the question asked and avoid distractions if possible.

6 The structure and properties of the cell membrane contral which molecules can
move into or out of the cell,

(a) The phospholipid bilayer plays an important role in this control of movement of
molecules.

Explain why the phospholipid molecules form a bilayer.
(3)
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Results Plus: Examiner Comments

his candidate has gained credit for the orientation of the fatty acid tails, but has not explained
why the heads and tails will face in opposite directions.

he phosphate head facing the water is not sufficient for credit as it is chemically attracted to

Few candidates struggled to identify the correct transport processes for these multiple choice
guestions. The most common error was to either mark more than one process against the
description, or to confuse facilitated diffusion, osmosis and diffusion (probably by ignoring the
example molecule or ion transported by this method included in the table).

Q(c)(i):

Candidates often demonstrated poor writing skills in comparing the two models. They often
described the fluid mosaic model but didn't compare it to the D-D model and struggled with the
terms intrinsic proteins, protein channels and often just referred to the bilayer. Many just
focussed on the lack of detail seen in the D-D model.

Many did, however, recall that cholesterol/glycoproteins were present in the fluid mosaic model.

This response gains both available marks.
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(i) Use the information In the diagram to compare the Davson-Danielli model

with the fluid mosaic model.
(2)
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Results Plus: Examiner Comments

his example of a very good response gains credit for recognising:

¢ both models have proteins and a phospholipid bilayer;
¢ the proteins are distributed differently in the two models;
¢ the fluid mosaic model includes other components in addition to the proteins and

phospholipids, unlike the D-D model.

(I} Use the information in the diagram to compare the Davson-Danielll model
with the fluid mosaic model,
(2)
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Results Plus: Examiner Comments

his response is typical of many responses that compared the simplicity of the models without
going into details about the components themselves.
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(i) Use the information in the diagram to compare the Davson-Danielli model
with the fluid mosaic model.

(2)

Results Plus: Examiner Comments

his simplistic comparison of the models does not gain any credit, particularly as the D-D model
is labelled as having a phospholipid bilayer.

This question was poorly answered by the majority of candidates. Many candidates did mention
protein carriers/channels but not their function. Few recognised the likely inability of D-D model
to carry out osmosis, diffusion, exocytosis or endocytosis.

This response gained both marks available.

W g e -

(i) Explain why the Davson-Danielli model does not support our current
knowledge of how molecules can move through the cell membrane.
(2)
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Results Plus: Examiner Comments

he candidate has clearly linked the lack of carrier proteins in the D-D model to the relevant

transport process. They have also recognised that model will make endocytosis and exocytosis
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(i) Explain why the Davson-Danielli medel does not suppert our current
knowledge of how molecules can move through the cell membrane.
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Results Plus: Examiner Comments

his candidate has recognised that the protein layer will be a barrier to diffusion and the barrier
to membrane fusion will prevent endocytosis and exocytosis.

(i) Explain why the Davson-Danielll model does not support our current
knowledge of how molecules can move through the cell membrane.
(2)
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Results Plus: Examiner Comments

he reference to carrier and channel proteins is correct, but unfortunately is not enough for
credit as they need to be linked to a transport process for how molecules can move through the
cell membrane.

Qle6.

(a) Many candidates gave a correct definition often stating that '‘one variable causes a change in
another variable'. Some candidates correctly used examples, but sadly, others did not use
examples properly to bring out the idea of causation. A significant number of candidates read it
as "casual relationship", another indication of candidates not reading questions carefully enough
- a recurring theme. There were a significant number of candidates who did not gain the mark by
simply mentioning trends, links, relationships, correlations etc.
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7 There is evidence for a causal relationship between blood cholesterol levels and
cardiovascular disease (CVD).

{a) Explain the meaning of the term causal relationship.
(m
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Results Plus: Examiner Comments

his is an example of a response that gained the mark.

7 There is evidence for a causal relationship between blood cholesterol levels and
cardiovascular disease (CVD).

{a) Explain the meaning of the term causal relationship.
(1)
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Results Plus: Examiner Comments

his is an example of a response that failed to gain the mark - a causal relationship is more than
just a trend.

marks for mentioning peptide bonds, providing details of the secondary structure and naming
further bonds responsible for the folding of the protein. Few candidates provided specific details
of where the peptide bonds form and many just mentioned primary structure without making it
clear what the primary structure actually is.

This response gains all four marks available.
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(b) Lipoproteins are composed of phospholipids, cholesterol and proteins.
{i) Proteins are made up of amino acids.

Describe how amino acids join together to form the three-dimensional
structure of a protein.

Results Plus: Examiner Comments

Mpt 1, 2, 5, 4 and 6 given

his response gains credit for:
- peptide bonds;
- where the peptide bond forms;
- describing the secondary structures;
- naming other bonds involved;

- recognising that bonds are formed between the R groups.

STEMUP.CO.UK
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(b) Lipoproteins are composed of phospholipids, cholesterol and proteins.

{i) Proteins are made up of amino acids.

Describe how amino acids join together to form the three-dimensional
structure of a protein.

(4}
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Results Plus: Examiner Comments

his response gains just one of the available four marks for recognising that hydrogen bonds are
involved.

Results Plus: Examiner Tip

ust naming secondary and tertiary structure is not enough - make sure you describe what they

comparisons between HDL and LDL. Where marks were lost it was for often just stating the
number of molecules in the diagram or for comments about the surface area. Some candidates
lost marks for using the words 'high' or 'low' rather than lower / higher / more / less etc. A

number of candidates compared protein and cholesterol levels within either HDL or LDL rather
than compare cholesterol or protein levels between HDL or LDL.
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(i} The diagrams below show part of the structure of the surface of high-density
lipoprotein (HDL) and low-density lipopratein (LDL).

$  Phospholipid

@2 Pprotein

T Cholesterol
Using the information in the diagram, describe the differences between the

structure of HDL and the structure of LDL.
{2}

LEDL'S  conkQn . Peesl rroveA. NIC. . CAOMS F 0L Mok CALLR S, ..

LoroLocRol o H L. ... FIDL. mSc ..... QAMBA. . Pe pe. - PILOEELN
Conpoced. b DL TR DL el il 5. o0 Aot ROFsRL. . ...
L3 W VY SOSRS U 6 WIS ' < 1 ol 1 O PGS P

Results Plus: Examiner Comments

his response gained both marks having made three clear comparative comments.
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(i) The diagrams below show part of the structure of the surface of high-density
lipoprotein (HDL) and low-density lipoprotein (LDL).

¢ Phospholipid
T2 protein

? Cholesterol

LDL "
Using the information in the diagram, describe the differences between the

structure of HDL and the structure of LDL.
(2)
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Results Plus: Examiner Comments

ust counting the molecules in the small part of the molecule depicted is not sufficient for the
comparison so this response gained no marks.

changes (1960 - 1990) and only described changes between 1980 and 1990 or described
changes for each decade leaving the examiner to link all the parts of their answer together. As a
result many candidates did manage to pick up a couple of marks e.g. for the trend for obesity
but often lost the mark for blood pressure by failing to make the overall trend clear by just
describing a "steady increase" and "rapid decrease".

This response gained all three marks available.
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(c) Obesity and high blood pressure are also factors that increase the risk of CVD.

The graph below shows the percentage of people with CVD who have high blood
pressure or have high blood cholesterol or are obese for the period 1960 to 1990,
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{I) Using the information in the graph, describe the averall changes that have
occurred in these risk factors during this period,

(3)
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Results Plus: Examiner Comments

his response correctly identifies all three overall trends, also supports the trends with some
correct calculations of the overall changes in the risk factors.
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(c) Obesity and high blood pressure are also factors that increase the risk of CVD.

The graph below shows the percentage of people with CVD who have high blood
pressure or have high blood cholesterol or are obese for the period 1960 to 1990,

50
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(i) Using the information in the graph, describe the overall changes that have
occurred in these risk factors during this period,
(3)
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Results Plus: Examiner Comments

his response gained no marks because it only describes changes in the last ten years of the
data rather than the total period of 1960-1990 as requested in the question.

Results Plus: Examiner Tip

Read the question carefully to make sure you cover the data required in your answer.

were lost, candidates vaguely referred to use of drugs to lower cholesterol, '|mprovmg diet' or
'better medication'. A few candidates misread the question and described the effects of high
cholesterol, or described ways to reduce blood pressure (such as using antihypertensives and
eating less salt).
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(i) Suggest two reasons for the overall change in high blood cholesterol as a risk
factor.
(2)
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Results Plus: Examiner Comments

his is typical of a response that gained both marks available for identifying two clear reasons
for the drop in high blood cholesterol as a risk factor.

(i) Suggest two reasons for the overall change in high blood cholesterol as a risk
factor.

figh  ood. cholesenl mann e
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Results Plus: Examiner Comments

his response gained no marks because instead of suggesting why high blood cholesterol is
reducing as a risk factor, it attempts to explain why blood cholesterol is a risk factor.

Results Plus: Examiner Tip

Read the question carefully and answer the question asked.

the most common reason for not gaining the mark. For example just stating age instead of
increase in age or just stating gender instead of indicating which gender (i.e. male).

STEMUP.CO.UK


https://stemup.co.uk

{iii) State two factors, other than obesity, high blood pressure and high blood
cholesterol, that increase the risk of CVD.

v.. A9t - oM

Results Plus: Examiner Comments

his response gained the mark because it provided suitable qualification of who is most at risk
with both age and gender.

{iii) State two factors, other than obesity, high blood pressure and high blood
cholesterol, that increase the risk of CVD.

L SO,

P
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Results Plus: Examiner Comments

Smoking is a relevant factor, but poor diet is not specific enough so this response did not gain
the mark available.

Q17.

In (a)(i), there were some candidates who confused themselves trying to describe the negative
percentage changes and there were others who did not make directional comparisons.
Candidates who did not make these mistakes picked up all three marks with ease. Parts (a)(ii)
and (b) were not so high scoring, except by the more able candidates; the topic of these
guestion parts is new material in the specification. Part (c) highlighted the fact that a number of
candidates struggle to grasp some aspects of the How Science Works ideas and the terminology
associated with it. There was a lot of confusion between incidence, which is what the data was
showing, and risk, chance and likelihood. Some of the candidates who tried to quantify their
statements were multiplying their values read from the graph by 1,000 to give the total number
of individuals with heart disease. The small size of the graph was unfortunate and meant that
some candidates had difficulty reading data off from the graph with accuracy.

Q18.

(1)
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The vast majority of candidates identified that 8 would be the maximum number of amino acids
that could be coded for by the mRNA molecule. 24 was the most common incorrect answer i.e.
one amino acid per base.

(i1)

The majority of candidates wrongly stated 8 as the number of different tRNA molecules
required. This was either because they did not pick up on the word different, or failed to spot
that two of the codons were repeated. Some candidates did pick up on the word different, but
only spotted one repeat so gave the answer incorrectly as 7.

Q19.
This question yielded some good answers.

In (a), candidates scored two marks fairly consistently and the grade A candidates three marks.
Marking point 5 was less frequently awarded, either because the values were incorrectly read off
from the graph or because candidates were simply quoting figures and not manipulating them.

Many candidates scored all three marks in (b). The commonest mistake was simply to write
exercise or diet, for example, without stating that these increased or improved respectively.
Candidates have a good knowledge of the development of atherosclerosis. The grade E
candidates generally scored two or three marks and the grade A candidates 4 max. Mistakes
that were made included reference to fatty deposits for mp 4, the build up of plague (as on
teeth) for mp 6 and reference to the hardening of the arteries for mp 7.

Q20.

(a) This was answered very well by many candidates, who had obviously learned and
understood the stages of atherosclerosis well. The majority of answers were set out in a logical
order and therefore met the QWC criteria for this question. There were, however, some weak
descriptions, which still managed to pick up 1 or 2 marks. Marks were often lost for vague
descriptions which did not refer to the endothelium or lining of the artery OR which did not refer
to the artery but only to the endothelium. A number of candidates also referred to narrowing of
the artery rather than the lumen of the artery, thus losing a mark. Some extremely vague
answers referred to 'reducing the size of the artery'.

Some candidates spent most of their time describing the blood clotting process rather than
atherosclerosis.

This response scored all four marks available.
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il )

7 Cardiovascular disease (CVD) Is responsible for many deaths,

*(a) One cause of CVD Is atherosclerosis. Describe how atherosclerosis develops.
4)
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Results Plus: Examiner Comments

his candidate has included nearly all points we were looking for in a logical sequence. The only
significant omission is that they did not state that the endothelial cells are in the artery.

Results Plus: Examiner Tip

When a question is marked as a QWC response make sure you set your answer out in a logical
sequence (like this example), as well as taking care over the spelling of key terms used.

genotype, despite this being such a widely used term.
This is an example of a response that scored the mark.
(b) A number of factors have been identified that increase the risk of CVD.

One of these factors is genetic.

The genotype of some individuals causes them to be more at risk of developing
CVD. One gene that influences this risk is the KIF6 gene. Carriers of the 719 Arg
allele of this gene are more at risk of CVD.,

(i) Explain the meaning of the term genotype.
(1)

_Ts e combinaron  of ne &ﬂbmmw fom  gour

Results Plus: Examiner Comments
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his is a typical good response that explained genotype in terms of the alleles an individual has.

Although not a very clear definition, this is how genotype is often described in a variety of
textbooks, so this has been judged acceptable for the mark.

Results Plus: Examiner Tip

Although this was accepted, it is far better to provide a clear explanantion of the term, with
reference to the alleles present in an organism.

(b) A number of factors have been identified that increase the risk of CVD.
One of these factors is genetic.

The genotype of some individuals causes them to be more at risk of developing
CVD. One gene that influences this risk is the KIF6 gene. Carriers of the 719 Arg
allele of this.gene are more at risk of CVD,

(i) Explain the meaning of the term genotype.

(n

Results Plus: Examiner Comments

Many candidates related answers to coding, or what the gene 'looks like', demonstrating a poor
understanding of the term which is widely used.

(i) Explain the meaning of the term allele.

Results Plus: Examiner Comments

his is typical of the many incorrect explanations. Many candidates referred to coding, parts of
genes or parts of chromosomes, without reference to alleles being different forms of a gene.

VR TGS W
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(1)
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Results Plus: Examiner Comments

his is a typical example of a good credit worthy response.

developing CVD. Both factors named by the candidates needed to show clearly the increased
risk of CVD. For example smoking and obesity are both conditions that clearly increase risk of
CVD, howevever salt, diet, activity, etc by themselves do not increase the risk. These factors

therefore need to be qualified e.g more salt, higher saturated fat

consumption, lack of exercise, become factors that increase risk.

Almost three quarters of candidates managed to identify two clear factors to gain the mark.

This is an example of a response that scored the mark.

(c) Give two factors, other than genetic factors, that increase the risk of developing

cvD.
(1)
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Results Plus: Examiner Comments

he comment about age is good in this response and has a clear direction for the increased risk.
Unfortunately poor diet is too vague to be given credit.

Results Plus: Examiner Tip

When describing aspects of diet and risk for CVD, be as specific as possible e.g. increased
saturated fat intake.

(c) Give two factors, other than genetic factors, that increase the risk of developing
CVD.
(1)
A dicek nLgh Lo B SO0LNXARA FALS.
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An example of a good response with two clear factors to gain the mark.

associated with the use of plant statins. The most common correct responses referred to liver,
kidney and muscle problems. Nausea and constipation were also commonly identified.

Incorrect responses commonly referred to an increased risk of cancer, or the effects on blood
pressure and vitamin absorption.

This response scored both available marks.

(d) Trials have shown that plant statin therapy is more effective in 719 Arg carriers
than in non-carriers of this allele,

Describe the risks of using plant statins to treat CVD.
(2)
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Results Plus: Examiner Comments

his candidate has correctly recognised the risks of liver and kidney problems associated with
statin use. However they also make reference to one of the most common errors of thinking they
inhibit vitamin uptake.

Q21. Question (a)

Many candidates failed to link the mutation to a change in the DNA base sequence - if anything,
it was described as a change in the amino acid sequence, or an error in transcription.

Many candidates did, however, identify implications of stop codes, frame shifts, etc. and that a
wrong protein would be synthesised, or transcription/translation would not occur. Some of the
best responses recognised that a frame shift mutation would have a more significant impact on
the protein than the substitution of a single base.

Many candidates did just mention mutations as 1 base change and then 1 amino acid change
showing that many candidates think 1 amino acid change is automatically a completely different
protein.

A majority of candidates merely concluded that the mutation would stop the protein being made
- which was just repeating the stem of the question.

This response gains both available marks.
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(a) For class | cystic fibrosis, suggest how a mutation in the CFTR gene could result in
no CFTR protein being synthesised.

(2)
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Results Plus: Examiner Comments

his response demonstrates a good understanding of different types of gene mutation and how

they will affect the primary structure of a protein. It also provides a good example of a
catastrophic mutation producing a stop codon in the wrong place

{a) For class | cystic fibrosis, suggest how a mutation in the CFTR gene could result in
no CFTR protein being synthesised.

Crg O Mara
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(2)

Results Plus: Examiner Comments

his response is typical of many responses that lacked precision and therefore did not gain any
credit at this level.
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{a) For class | cystic fibrosis, suggest how a mutation In the CFTR gene could result in
no CFTR protein being synthesised.
(2)
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Results Plus: Examiner Comments

here is a good description of how a mutation could result in a different protein. In particular, the

candidate has demonstrated a good understanding of the genetic code, including its degenerate
nature, which is a level expected at A2 rather than AS level.

Many candidates knew the location of the CFTR protein but many failed to score full marks
because the locations they gave were not precise enough e.g. "on cell membranes in lungs"
rather than "in the cell membranes of lung epithelial cells".

Some candidates stated that the protein was on chromosome 7 confusing the gene with the
protein.

This response gains both available marks.

i = 3
(b) Class Il cystic fibrasis results from the CFTR protein being located in the wrong

place.

Describe the correct location for the CFTR protein.

(2)
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Results Plus: Examiner Comments
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As well as getting the correct location in the cell for the protein, this candidate has also identified
some cells it will be found in.

(b) Class Il cystic fibrosis results from the CFTR protein being located in the wrong
place.

Describe the correct location for the CFTR protein.

The CFT).

Results Plus: Examiner Comments

he candidate clearly identifies where in the cell you would find the protein, but not which cells it
needs to be a part of.

(b) Class Il cystic fibrosis results from the CFTR protein being located in the wrong
place.

Describe the correct location for the CFTR protein.
(2)
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Results Plus: Examiner Comments

he candidate does not gain any credit for chromosome 7 as that is a position for the gene and
not the protein. However, they have recognised which cells and systems the protein is needed in
for a mark.

Results Plus: Examiner Tip
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ry not to confuse genes and their products.

{b) Class Il cystic fibrosis results from the CFTR protein being located in the wrong
place.

Describe the correct location for the CFTR protein,
(2)
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Results Plus: Examiner Comments

Remember you don't get cell walls in animals, but you do get walls made out of cells. Be very

careful when using the term cell wall in a response unless you are describing a plant or bacterial

Many candidates could recall the primary structure definition well and most could then describe
why this mis-folded. In direct contrast to question (a) many candidates described a change in the
base sequence rather than amino acid sequence.

A significant number of candidates described the way in which the folding of the secondary
structure would be wrong with reference to alpha helices and beta pleated sheets, without any
mention of the bonding between the amino acids. Some referred to different peptide bonds.

Some candidates simply reworded the question in the answer.

This response gains both marks available.

{c) The mutation causing class lil cystic fibrosis results in a change in the primary
structure of the CFTR protein.

Explain why this would result in the CFTR protein being mis-folded.
(2)
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Results Plus: Examiner Comments

his response is typical of the many which demonstrated a good understanding of the primary
structure of a protein and how the sequence of amino acids will affect the folding through the

L] u_‘_ 1fu T wrw\ O lp[ U“-"_ Aq VI AR, L LA | L AT ™Y F=T =
{c) The mutation causing class lIl cystic I{brOSIS results in a change in the primary Fhe 55”5'{‘

structure of the CFTR protein.

Explain why this would result in the CFTR protein being mis-folded.

Results Plus: Examiner Comments

his response is typical of those that did not demonstrate an understanding of what the primary
structure of a protein is, or how they are folded into their functional shapes.

Few candidates demonstrated a good recall and understanding of the CFTR function so the term
channel protein was seldom used and many thought the CFTR channel transported sodium of
calcium ions, or even chlorine. Many candidates confused the channel protein with an enzyme
and there were a lot of references to active sites.

Many candidates gave a long but imprecise description of why you would get sticky mucus
without addressing what this question asked with regard to the functioning of this protein.

This response gained both available marks.
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(d) For class IV cystic fibrosis, explain why a faulty opening of the CFTR protein would
affect the functioning of this protein.

(2)
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Results Plus: Examiner Comments

his is an example of a good response from a candidate who clearly understands the causes of

cystic fibrosis. Both marks needed for the question are covered in the first sentence. The rest of
the response, although correct, is not relevant to the specific question asked about the
functioning of the protein and is therefore not needed.

(d) For class IV cystic fibrosis, explain why a faulty opening of the CFTR protein would
affect the functioning of this protein,

(2)
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Results Plus: Examiner Comments

his is a typical response for those candidates who were aware of the some of the processes
involved in the problems of cystic fibrosis, but did not answer the specific question asked.

Results Plus: Examiner Tip

his question specifically asks about the functioning of the CFTR protein which is not involved
directly in the movement of water or sodium ions. Read the questions carefully and try to be as
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precise as possible in your responses.

IS response galned N0 marks.

(d) For class IV cystic fibrosis, explain why a faulty opening of the CFTR protein would

affect thle functioning of this protein. .
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Results Plus: Examiner Comments

his response is typical of those who confused the CFTR protein with an enzyme and therefore
failed to gain any marks.

Results Plus: Examiner Tip

All proteins have specific shapes that are important to their functions - not just enzymes and
their active sites.

Many candidates failed to identify that there would be less chloride ions/water in the mucus, but
described that the ions would move the wrong way, or not move (i.e. similar answers to some of
the incorrect ones given in question (d))

When candidates did recognise that there would be an effect on the mucus they often simply
said "sticky" rather than "stickier", not recognising that mucus is "sticky" in someone not
affected by cystic fibrosis.

Some candidates recognised that this would affect the lungs, etc. but rarely gave examples of
the consequences, or gave vague statements such as "digestive problems".

This is an example of a response that gained both marks available.
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(e] For a person with class V cystic fibrosis, describe the effect of having smaller
guantities of CFTR protein.
(2)
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Results Plus: Examiner Comments

his candidate has ably described the consequence of having less CFTR in terms of less water in
the mucus, the effect on the mucus and the consequences of the thicker mucus in the lungs.

(&) For a person with class V cystic fibrosis, describe the effect of having smaller
quantities of CFTR protein.
(2)
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Results Plus: Examiner Comments

his response is typical of those that lacked sufficient precision for credit at this level.

This question was left blank by a significant number of candidates. Reference to enzymes
frequently gained a mark, but few candidates applied their knowledge of protein structure and
consequently failed to refer to peptide bonds or hydrolysis.

Many candidates referred to the weakness of bonds in the protein or that the protein
spontaneously broke down because it was unstable.

This response gains both marks available.
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(f) For class Vi cystic fibrosis, suggest how the CFTR protein is broken down.
(2)
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Results Plus: Examiner Comments

his candidate makes three creditworthy statements in a clear and concise response.
involvement of enzymes, the type of reaction and what is broken.

(f) For class VI cystic fibrosis, suggest how the CFTR protein is broken down.
baylhe (2}

Results Plus: Examiner Comments

his is a typical response that gained credit for recognising that an enzyme must be involved.
However, the rest of what they have written is irrelevant and they have not specified what is
broken or what reaction takes place.

{f) For class V1 cystic fibrosis, suggest how the CFTR protein is broken down.
(2)
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(Total for Question 7 = 12 marks)
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Results Plus: Examiner Comments

This response is typical of many who related the question to the overall stability of the protein
and the bonds in the secondary and tertiary structures.

Q22. Most candidates gave clear descriptions in (a)(i), however, a number thought that
‘germ line' involved germs or bacteria. The more able candidates were able to distinguish
between use of body cells and gametes in both procedures. However, some thought that this
germ line therapy involved embryos rather than gametes. A good number of were also able to
distinguish the difference in inheritance between the therapies. Fewer candidates scored on the
legality issue, but a reasonable number (although still small) were able to point to the fact that
somatic was temporary or was not a cure - in contrast to germ line therapy.

In (a)(ii) candidates mainly answered in sequence, with many responses scoring well on the first
four marking points. The very best answers also gave some clear descriptions of chloride ion
transport out and/or water moving by osmosis as well as the effect on the mucus. However,
these marking points (5, 6 and 7) were rarely covered.

Candidates generally recognised the importance of using a vector to insert the gene into cells
and although a majority referred to the gene coding for the CFTR protein, or made it clear in
related statements in their responses, a disappointing number referred simply to a '‘normal’ gene
or a 'healthy' gene, without any further clarification. Thankfully, only a small number of
responses also referred to replacing the faulty gene.

Although inhalation/nebuliser is the preferred method of getting the vector into the lungs, a
number of candidates referred to injection or referred to both aerosol and injection. Many
descriptions clearly referred to the CFTR protein being made via transcription / translation,
however, in a fair number of responses, either there was no mention of transcription or
translation, or there was no clear reference to which protein was being made in the cells.

There were some good answers in part (b) with many candidates able to score either one or both
marks. Most candidates were able to describe the mucus being removed from the lungs, while
many also gave the idea of clearer airways or better breathing, although it was not always
expressed well. A few scored on the idea of the mucus being looser or sticking less to the walls.
There were a tiny number of responses giving very clear descriptions of a larger surface area
being exposed for better gas exchange in the lungs.

Q23.

(a) A whole range of answers were seen for this question, ranging from zero up to 5 marks max.
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5 Cystic fibrosis is a genetic disease that can affect many body systems, including the
respiratory system,

*(a) Eﬁlﬂrsh;: ‘Stg:‘e::s:r:ufm?;:a uses a build up of mucus in the respiratory system
(5)
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Wit aystis.. glovesis.. pecaiise Wi mukabon
NS, Haed Jr\f\n MWTR isinhibried _rr_"_._____p[i'i;ﬁ,f .Ur.in‘:'h
CT and bee Na i aliiys open... The aucus. i
sheky B@cmf‘ e vt dmtm{ howe. Gﬂ_ﬂiﬁx;{j_h......w.m.t..‘c‘mr
and_ecaneob s e cille cannt.
move [evushaab . wp. which  cauoes He  hudd Wp.
A e \f?‘?ﬁur:t\rmg au.jﬁm And _becamse ok
can't Nove oa gretly m and ous  beause or
Hn high cona .ﬂ Hn._-dwm of Ne

Results Plus: Examiner Comments
his was a typically vague answer where the candidate had an idea of the gist of the problem,

but no knowledge of specific details. They only scored one mark for refering to the inability of
cilia to move the mucus out of the respiratory system.

Results Plus: Examiner Tip

ou need to do very thorough revision, ensuring that you know very fine detail that can be
explained using correct terminology.
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(il Suggest why people with cystic fibrosis are more likely to suffer from these
lung infections than people without cystic fibrosis. i3
AL At a’-j sl Al clogsn b adlen. ¥
_biﬁ"—{'w ?" M. eeleck w/re bﬂrﬂuwj 'i“:é) caliet. mevea.
bcﬂ.d%ﬂﬁ ﬁﬁfﬁab o the_vavak . Put e bactesic ‘}T‘WJ mire

. huﬂ[_ B Wavse. wils. Cj(hﬁ tjq' bViSiS lnecmuse, tha povcusjent woud !.?F;.»E.jl- }

Results Plus: Examiner Comments

Part (b)(i) was generally done well, except by candidates who made vague responses to patients
having impaired immune responses.

Results Plus: Examiner Tip

'Infections' do not get trapped in the mucus, bacteria do.

answer a question where the command word is either ‘compare' or 'give differences between'.

. T ® LG ) v T el
(iif) US‘I"ng tI'JleJinI‘t}r ation in the graph, give two differences between the
percentages of people with infections due to £ aeruginosa and infections due
to 5. aureus,
(2)

1L.NGL ef. peopl. ik Sedh. . OB, ALDLr. N2 sl L )

NS oE b ot Pea  (acpanes . after. . (S, YEnL s S
gl

Risic ‘.f.'(..‘.‘..._ BT SR ) 57 ST | N Coocr.. s0atts orgy ok 267 Yo ot

Peep . kAL S e Stk of. LAl Dl fenmce.. . QF.....

hjs iy 0

Results Plus: Examiner Comments

his response scored one mark for the first statement. However the second statement repeated
figures without drawing conclusions and although they did a calculation there was no comment
about the significance.
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Results Plus: Examiner Tip

1. Do not give two separate descriptions; each sentence should give an equivalent piece of
information about the two things that you are asked to {compare/ distinguish between}. 2. Pick

significant differences, not random differences. 3. Do not just read the information off the graph,
interpret it. The example shown, in the second statement, does not interpret the information
shown on the graph. The candidate should have written that the percentage of people with S.
aureus is higher at birth than those with S. aeruginosa. If they had then said by 13% , that would
have been 2 marks.

Q24.

(a) We have not asked about the effect on the digestive system of Cystic Fibrosis before and
were pleased to see some very good answers. There were some students who did not read the
question properly and wrote about the effects on the respiratory system and there were others
who had clearly seen the question in last summer's paper and described, in detail, how the
abnormally thick mucus is produced.

The asterisk against this question indicates that QWC was assessed in the response to this
question. Particular care should be taken with spelling, puntuation and grammar, as well as the
clarity of expression, on these questions.

3 Cystic fibrosis is a genetic disease that can affect many body systems, including the
digestive system. In a carrier of this disorder, preimplantation genetic diagnosis can
be used to detect the presence of an allele for cystic fibrosis.

*(a) Explain how cystic fibrosis affects the digestive system,
(4)

Narmaly. @ digestive enmumes mmu @ ot SEOY from rhe,
pancsose  to  te duccdonia incough . the panered
Panra i, e 2 du k- Howsvetr  He thids mucus soold build,

e L. L fubs.. Haerefore oot allawing. the. . digeske. encymes
o, g thraugh . This _has  # damaging. effeck. .os the €oad
Cannal..be digestd. o Ihis. . may. leeze |ead. fro . maloerozaf
A>..0et enoogh. ... foed. (5. being...dl.gesked., Also. if tiw
Li.L{jL".':..’-.i!u? o BT RS artl . 0 di gest . 14 may deshoy ..

ceths in.. e body = L6 ot desheys  the cells Mhat make (O5tir

14 g lead. 1O diabeies
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his response scored the maximum four marks. The mis-spelling of pancreas on the second line
prevented marking point 4 from being awarded but did not affect the awarding of marking points
three, five, six, eight and nine. The second mark point was not given as mucus is normally thick
and we need to know that it is abnormally thick in Cystic Fibrosis patients.

Results Plus: Examiner Tip

Look out for the two questions that have an asterisk against them and pay particular attention to
your spelling and the clarity of your answer. Always try to write more statements than there are

marks, in case you cannot be awarded one of them.

Make sure if you are writing about mutations, that they are occuring in the genes and not in the

, despite previous similar questions being asked about this'in
the past in the context of amniocentesis and chorionic villus sampling.

In previous questions on genetic diagnosis we have expected the candidate to state that the
DNA is analysed and that the mutated CFTR gene is looked for

{b) Explain how preimplantation genetic diagnosis is performed to detect cystic
fibrosis.
(3)

Doy o\t Fefiduihoon (10 F) ieidimaset. oy
Wyl ut o) . Tt owt Shon sl B opw . et o
iV it whon o Madfrt stage |, o wll il ectiaded
od sortongd oy s foltiy aVhDy $ha oM (o vastin,
R, Thpt Gokove affedid one dviandsd andther
o oat umﬂadiﬂ bt \nw’mmo\ws’tﬁﬁhum wWaL Ty
s loety, v, WL e Yy el o vt st

Results Plus: Examiner Comments

his is a typical example of the reponses that we frequently saw for this question.The candidate
was awarded the first marking point only.

Results Plus: Examiner Tip

Look carefully at previous mark schemes to learn what we award marks for. Be careful to use
correct terminology - a zygote is different from an embryo.
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(c) This question was probably the worst answered of all questions on the paper. Despite the
fact that we have asked questions about ethics before there were still numerous answers
refering to designer babies and playing god.

A large proportion of candidates appeared to have forgotten the context of the question and
made reference to abortion and miscarriages, voiding their answers.

(c) Discuss either one ethical issue or one social issue relating to the use of

preimplantation genetic diagnosis.
(2)

Tt o reb_vight beeame ou. are fompadng Witk ...
alls to. 5. . e CE allele o .F(ﬁhﬁﬂu.a_ﬂd .tk o,
G...COUple .. asy . Choose. o have an. alotbion. or ko
rot hawe a4 baky, akt all. However, it o5 said. tak
the. jtban has o Lje and o ot te live so shauld net
loa...tevinated.

Results Plus: Examiner Comments

his is an example of the answer being given in the wrong context to award the marks, which is
a shame as the candidate was trying to answer the question appropriately.

Results Plus: Examiner Tip

Always reread the question to make sure that your answer is in the correct context.

{c) Discuss either one ethical issue or one social issue relating to the use of

preimplantation genetic diagnosis.
(2)

Ao loabitS el s, a2l - KU eabges winiAley O
ot Y howe adipordor Shoudd ke bl 1o develop winfo hamad

beuny 08 wz‘} conld Lt 4 normal (Total for Question 3 = 9 marks)
(e Wﬁﬂﬂ“ﬂt 2ran hone the  AdTDvdlor

G dowd thig, It 1§ asif vou ase pliiy
lj ‘-’"’3 ! Lt i -L*‘L.&
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Results Plus: Examiner Comments

his is a typical of a large number of response to this question.

Results Plus: Examiner Tip

When discussing ethical issues, avoid terms such as 'playing god' and 'designer babies'

Q25.

Results Plus: Examiner Tip

Candidates need to understand the difference between the term 'allele' and 'gene' and be
careful to use them in the correct context. An appreciation of the terms 'haploid' and 'diploid’ is
also needed, with some careful wording when describing them.

{a) Suggest why cells frem meouth swabs or bleod samples are used rather than
gametes,

2)
It b a H easir ﬁ{?[ routh swabs  add Mogd
jnm;“ﬂ'_ﬁu (ot es GI\L:"-‘!‘ convhia 51&” ef i

VIVA o P FUA Haa. Al e

Results Plus: Examiner Comments

his was a fairly typical response and illustrates the point about haploid and diploid. The fact
that the gametes have half the DNA is not the same as understanding that they only have one
set of each
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(a) Suggest why cells frorn mouth swabs or blood samples are used rather than
gametes,

G ametes ondy Contain hads o Sct of
Chomosornes (1€ had} Ehe gemedic mj—afmaﬁon)
A not Mﬁmfﬂ Lonbicicis, thae Sasmi- ggﬂ:jfu_
anformation ¥ Weosdel be amposisible ko Sea
af hbhar ﬁanwb WA A LTt ey ONE
Set of .a_.f QA recessive. gere. carredd

by a parent may not neccessarily b€ prerent
wn that parbianlar gatnete

(2)

Results Plus: Examiner Comments

his candidate is a bit closer to appreciating the significance of the haploid cell but still the
wording was not deemed to be good enough to award the third marking point. At the end of the
response, the reference to 'gene' prevented marking point 6 from being awarded.

{a) Suggest why cells from mouth swabs or blood samples are used rather than
gametes,

factes, . Oy contoun Dad( U, ikt
QuelC ML wpof . peion,.So. it Mpuy ST
thel  SMWeTw doedN'C eumen  cadfly U CF ad,
lal . Reddt) ey a0 bt ol vosnl
fedpk W Jial Qaoude

{2}

Results Plus: Examiner Comments

his response also illustrates these two points about 'alleles and 'genes' and the significance of a

haploid cell. It is also worth pointing out here, that the use of the term 'CF gene' is actually
referring to the unaffected gene and not the mutated one.

Results Plus: Examiner Tip

When a question asks for a genetic diagram to be drawn, there will be marks for showing each
stage. In this case for indicating the genotype of the parents, the alleles present in the gametes,
evidence of a cross being done, the genotype of the offspring and the corresponding
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phenotypes. That is in addition to actually answering the question and stating the probability of
a child having cystic fibrosis.

(e) Using your knowledge of monohybrid crosses, calculate the probability of having
a child with cystic fibrosis If both partners are found to be carriers. Draw a genetic
diagram to explain how you calculated this probability.
IS)

\B 15 B= deminad

(nw - Ck)

3 Rb b= recey/
B R [Bk ce
L[ @y ] o

——

Custic Gvirls vieeds Ao vecarfve
alldg W ovder Pov Mre \Pawon de
Wane Y Olscase, Hebna €0 e erdoakdy
&€ Hu childd havtrg ogshc

ELroge v = (Qew§) . o5y

Results Plus: Examiner Comments

his was a very generous mark scheme and in this instance we did not insist on each step being
clearly labelled. This was a fairly typical layout that enabled the candidate, in this case, to score

marking points 2,3 and 4. Many responses did score 4 marks as the genotype of the parents was
included. Fewer candidates scored all 5 marks as they did not link the phenotype to the
corresponding genotype.

should be encouraged to at least attempt the question and to not leave it blank.

Q26.
(i)

Most candidates were able to name a suitable prenatal technique. There were, however, a
significant number who still state "chronic" villus sampling.

Some candidates failed to make it clear that the amniotic fluid contained cells and/or DNA for
testing, or did not know what was involved in chorionic villus sampling.

Others were too vague about testing the DNA and gave answers which included references to
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checking if the baby had CF or checking the DNA to see if it had mutations without noting that
the allele or gene was being investigated.

A significant number answered this in terms of IVF and testing the embryo prior to implantation,
or removing the foetus, testing it, and then returning it to the uterus. Others described parental
testing or gene therapy.

This response gained all three marks available.

Cystic fibrosis can be detected using prenatal genetic testing,

() Describe how one named method of prenatal genetic testing can be carried

out.
(3)

_Aminocentsis . can_be_ weed . & This_ wvolves

.vumwj awmnohc Fmd. Mﬂﬂ?

cmmﬁcf[wd (oMt %{kﬂ@%& . M
Somgle. IS, .mnphﬁﬁi__,__.___. ¢

Results Plus: Examiner Comments

Credit was given for:

e naming a suitable technique
e describing how cells were obtained for testing
¢ analysing the DNA for the presence of the CFTR gene.
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[ {Ptrue BPAY

’
Cystic fibrosis can be detected using prenatal genetic testing.

() Describe how one named method of prenatal genetic testing can be carried
out.
(3)
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Results Plus: Examiner Comments

Instead of a prenatal test this candidate has described testing preconception.

Cystic fibrosis can be detected using prenatal genetic testing.

(i} Describe how one named method of prenatal genetic testing can be carried

out.
(3)
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Results Plus: Examiner Comments

his is an example of a candidate who has described a pre-implantation technique instead of a
prenatal test.

Two thirds of candidates managed to gain both of the available marks. Normally for recognising
that the choice of an abortion or risk of a miscarriage caused an ethical or social concern. Other
candidates identified the risk of false positive or negative results and their potential
consequence.

Where candidates did not gain the mark they sometimes listed several ethical or social concerns
without explaining them and a few still refer to designer babies and playing God.

This response gained both available marks.

(i) Explain either one ethical issue or one social issue relating to the use of
prenatal genetic testing.

(2)

[ ﬁfabc.mgatdvc would. Mauzay e paront3”
~ informed choice, cubaut o Unild st Mineass/ diabiGh

Results Plus: Examiner Comments

his response gives the consequences of both a false positive and a false negative result, only
one of which would have been needed for full credit.
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(ii) Explain either one ethical issue or one social issue relating to the use of

prenatal genetic testing.

(2)

LRsecdec swdh as oyshe gbeons, ug

Results Plus: Examiner Comments

his example is typical of the many responses that recognised that an abortion may be carried
out as a result of the test, but has not explain why this may be considered unethical.

(i) Explain either one ethical issue or one social issue relating to the use of
prenatal genetic testing.
(2)

Ity febilichan con... be..wmed. . by e Ao Maipucle . the.. phanctyfe............

Results Plus: Examiner Comments

Although the candidate has identified an ethical issue related to genetic testing it is not relevant
to the context of this question.

Results Plus: Examiner Tip

Make sure you are clear about the context of the question being asked.

Q27. No Examiner's Report available for this question

Q28. No Examiner's Report available for this question
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Q29.

This was very well answered by the majority of candidate with most scoring two or three marks.
Common errors, however, were; misspelling of thymine (thyamine), not giving a complete
comparative answer or describing the function instead of the structure. References to hydrogen
bonds alone were not credited as the comparison was between DNA and RNA as tRNA for
example does contain hydrogen bonds in its structure.

Q30. The multiple choice questions in parts (a) and (b) were generally answered well with
the vast majority (around 80%) gaining a mark for each and demonstrating a good
understanding of DNA structure as well as the technique of differential centrifugation in relation
to DNA replication. In part (c) almost all candidates were aware that the mRNA is synthesised in
the nucleus.

Candidates scored well in part (d)(i) and many were able to clearly give one advantage and one
disadvantage of genetic screening. Most candidates were at least able to give at least one
advantage or one disadvantage.

In the case of advantages, candidates commonly scored mp3 (preparation for the child) or mp4
(making an informed choice). In some cases mp4 was gained for the idea of perhaps choosing
termination. There were some references to the idea of stress for the parents as well, but only a
few extremely well expressed responses referred to the prevention of the child dying late in
pregnancy.

In the case of disadvantages, most commonly mp5 (risk of miscarriage / spontaneous abortion)
or mp8 (risk of false positive or negative) were found in responses. A small number referred to
mp7 (cost) or to mp6 (the idea of more parental stress). There were some responses, however,
which referred to the screening process leading to abortion and leaving this unqualified or
qualifying it with moral or ethical reasons against this choice, rather than this causing some
stress for parents.

In part (d)(ii), candidates generally scored very well here, gaining at least 3 marking points and
with the clearest responses gaining all 4 marks. However, a number of candidates failed to show
clearly the corresponding phenotypes to the genotypes of the children, thus failing to gain mp3
and thus the maximum score. It was very pleasing to see many examples of good practice in the
layout of Punnett Squares or lines clearly going from parental genotypes to the gametes formed.
Also pleasing was the fact that gametes were often circled to make them clearer - another
example of good practice. Not so satisfactory were some responses which referred to 'carriers'
as phenotypes.

It was extremely pleasing to see that the vast majority of candidates quoted a probability as
asked and not a ratio.

In a few cases, candidates had not read the information carefully enough and started with the
incorrect genotypes for the parents. A small number also became confused when working out
the probability from the offspring genotypes, getting the probability as 75% or 3 in 4.
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Q31.

(b) This is the first time that we have used Meselson and Stahl's experiment to test candidate's
understanding of DNA synthesis. The majority of candidates did attempt to answer the question
and some of the more able candidates coped very well and scored full marks.

The bands drawn in the test tubes in this response are typical of a number of answers that we
saw by the weaker candidates. The strands of DNA drawn as two sets of parallel lines were not
typical.

The table below summarises the three stages of Meselson and Stahl’s experiment
and their results,

Compilete the table by drawing, in the appropriate boxes, diagrams of the DNA
molecules and mark the position and size of the DNA bands in the tubes.
)

Position and size of DNA

Diagram to show the

| Experimental stage strands in the DNA bands in the tube of
molecules of the bacteria separating solution
Stage 1 Heavy _—— -
Bacteria grown for several strands ~ |
generations in culture |
medium containing heavy
nitrogen X ) |
TR A i
J

|
3
s

- . e — et e an = AR e

Results Plus: Examiner Comments

Although the bands are in the wrong place in the tube in the bottom box, we applied a
consequential error mark to marking point 6. This was only just awardable as the bands have
been drawn rather carelessly and only just show that they are of the same width. Candidates
should be encouraged to draw diagrams carefully

Results Plus: Examiner Tip

When completing tables, whether with words, numbers or diagrams always look at the boxes
that we have completed for clues as to what to do. We drew the DNA as a helix and represented
the heavy and light strand as solid and dotted lines respectively - this is what the candidate
should have done.

Q32. Question (a)

This question specifically relates to specification point 2.12 'Explain the nature of the genetic
code'. It was therefore disappointing to see how many candidates failed to pick up on the basic
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idea of the triplet code.

Many answers were general descriptions of genes controlling protein synthesis, references to
alleles providing hereditary information, the structure of DNA, chromosomes, etc. Details of the
structure of the DNA molecule were common also.

Where candidates did identify the importance of bases they often referred to the sequence
coding for amino acids rather than specifically 3 bases coding for one amino acid. Some
candidates thought that one triplet codes for one protein.

A significant number of candidates thought that the sequence of amino acids on the DNA was
the genetic code.

Where the bases were listed, candidates often just referred to A, T, C and G (it should be noted
that the full names are included as part of the specification) or made errors in the names e.q.
glycine instead of guanine.

This response gained both marks available.

2 DNA is a very important maolecule in living organisms as it carries the genetic code.
Before a cell divides, the DNA molecule replicates so that each resulting daughter cell
is genetically identical to the original parent cell.
(a) Explain the nature of the genetic code.
(2)
e  gerehc  eode i, a biptet  wae . Jhe
gome f ¢ Nid=14 e Lireal sl HE » el rioppm "z,
Aol e ?PHE"-\“?IE (o cre Cor it b ofe ge nerer kol
HATHE T e e ¥ {8 Tap o0 ! oe f”ﬁ?*" a
ace o

Results Plus: Examiner Comments

his is an excellent response that goes beyond the scope of the AS specification as they have

actually made five relevant comments about the nature of the genetic code in a concise
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2 DNAis a very iImportant molecule in living organisms as it carries the genetic code.
Before a cell divides, the DNA molecule replicates so that each resulting daughter cell
is genetically identical to the original parent cell.

{a) Explain the nature of the genetic code.
(2)

Ve prokic. (9de. fort=iny Sve gpms agnes ok are Coeerible foo dew ..
F. f'\-'.’lii.-i.’.'bj N rl']_ﬁ}‘ welpns k. Fa hn\) & r_.'r n@nl | '."'a’!'(:.b-u"t\) N Ef.-.un..nll' ey .‘(y o NS

fr_}jk]a el }I.J ) ¢]Q ‘T I.D'a'l'\t' 3

Results Plus: Examiner Comments

his is a typical example of a candidate who does not understand the meaning of the
specification term 'genetic code'.

Results Plus: Examiner Tip

he genetic code is the language of the genes and is an important specification point. Make sure
you understand the triplet nature of the code - 3 DNA bases code for one amino acid.

This was generally well answered with a significant number of candidates addressing at least 5
marking points successfully. The best responses demonstrated an understanding of semi
conservative replication and bonding within the DNA molecule, with several candidates
demonstrating knowledge beyond the AS specification.

It was very pleasing to see that spelling of key terms was good, and we rarely saw mistakes.

It was a common omission that the nucleotides line up along both strands - often only referring
to complementary base pairing to one of the strands.

Unfortunately, many candidates confused DNA replication with protein synthesis and lost by
describing stages of transcription or translation instead.

This response gained all five marks available.
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*(b) Describe the process of DNA replication.
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Results Plus: Examiner Comments

Although not all aspects of this response are perfect, this is an example of many candidates who
had a very good grasp of the process of replication. The stages are clear, they understand the
term semi-conservative and are aware of examples of enzymes and chemicals and bonds

(5)
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Results Plus: Examiner Comments

his candidate gained a mark for recognising that the DNA unwinds at the beginning. They have
not included much specific detail and have confused some of their key terms such as alleles and

nucleotides.

Results Plus: Examiner Tip

When revising biochemical processes like replication, make sure you learn the molecules
involved in the process as it will help you gain credit at AS/A2 level.

*(b) Describe the pracess of DNA replication.
(5)
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Results Plus: Examiner Comments

his is a typical example of a candidate describing the wrong process. However, they gained
credit for recognising a relevant enzyme and that DNA needs to unwind as there are some
similarities in the process of replication and transcription.

Results Plus: Examiner Tip

Read the question carefully and make sure you write about the correct process and not a
process that was asked for in a previous exam.
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Q33. No Examiner's Report available for this question

Q34.
(i)

Almost all candidates appeared to understand the principles behind the genotypes and the use
of a genetic diagram to establish the genotypes of the potential offspring. However, a significant
number failed to follow the rubric of the question and only showed the genotypes and not the
phenotypes. This was particularly so for the parental phenotypes (although the genotypes were
correct). Consequently, many gained only two marks for showing the parental gametes and the
possible crosses for the offspring's genotypes. This was usually written in the form of the Punnett
square, which was acceptable.

This response gained all four available marks.

(i) Inthe space below, draw a genetic diagram to show the genotypes and
phenotypes of a man with cleft iris and a woman who is heterozygous for this
condition, and all their possible children.

Man W 6 moavn (4)
Prenstype Affectd Unaftected
(with detL 1) | (witvent clebt 1ein)
Grenatype v Tt
(awnetes t , T T, t

G\i“ﬂbpt A chidren ¢ Tt , Tt , 1t ,tL
(5670 Tt , SoTotl)

Phtﬂﬁnpg ok Onildren - 50 Te una.fimui] Lgl'hd 8 mﬁtﬂﬂi

Results Plus: Examiner Comments

his response has clearly identified and linked the genotypes and phenotypes of the parents and
offspring and carried out the genetic cross correctly using a Punnett square.
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(i) Inthe space below, draw a genetic diagram to show the genotypes and
phenotypes of a man with cleft iris and a woman who is heterozygous for this
condition, and all their possible children.

. » {4)
Mﬂh LN L0 Man 3 C C— [ t‘f.h\';u:! J:'“ES\_,
Meon c_. 2 Qonleunl c\l&-

- Ce

Uom
C \ (. cC

Results Plus: Examiner Comments

his response is typical of the many responses that drew a correct genetic cross so gained
marks for the gametes and genotypes of the offspring, but made no attempt to link genotypes
and phenotypes together for either the parents or offspring.

Results Plus: Examiner Tip

o0 demonstrate that you understand genetic crosses it is always good practice to fully label
everything. In particular make sure you clearly link the genotypes and phenotypes of both the
parents and potential offspring of the cross, especially when it is asked for specifically in the
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(i) Inthe space below, draw a genetic diagram to show the genotypes and
phenotypes of a man with cleft iris and a woman who is heterozygous for this

condition, and all théir possible children, ]
(4)
b oo Ac
AN = O O

Results Plus: Examiner Comments

Some candidates (like this one) correctly identified the genotypes and therefore gametes of the
parents, but then made mistakes in completing the cross, e.g. via a Punnett square.

There were very few issues with this question with over 90% of candidates gaining the mark for
the probability. Those who did lose the mark either did it through making a mistake on the
genetic cross, or by expressing a ratio rather than a probability.

This response gained the mark.

(i) State the probability that the first child of these parents will have a cleft iris,

S0

(1)

Results Plus: Examiner Comments

he vast majority of responses gave a correct probability like this response.
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(ii) State the probability that the first child of these parents will have a cleft iris.
(1

Results Plus: Examiner Comments

his error was a result of assuming that both parents were heterozygous and therefore not
reading the information given in the question.

Results Plus: Examiner Tip

With genetics questions, always read the context carefully to work out the genotypes of the
parents to use in the cross.

Q35.
(a) (i)

Many candidates recognised that the cell membranes would become more permeable when
boiled so that the vitamin C could leave the cells.

However, many answers are too vague, e.g. just recognising that vitamin C dissolves in water
without stating that it would leave the cabbage cells.

Some candidates were confused about enzyme activity e.g. "enzymes denature and cannot

oxidise vitamin C" as explanation for low levels of vitamin C. Others thought that the vitamin C
would evaporate out of the cells.

(ii)

This was generally poorly attempted, with many candidates failing to identify that the enzyme
would be denatured immediately and so prevent breakdown of vitamin C in the cabbage.

A significant number of candidates misread the question and attempted answers which
described that less would be lost when placed in cold water. E.g. references to no membrane
damage and cells get acclimatised to increasing heat, and so retain the vitamin.

Some candidates left this item blank.

(b)
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This was well answered by the majority of the candidates whereby they correctly used the table
of data to identify that sauerkraut still retained some of the vitamin after 3 months, unlike
cabbage. Many candidates also appreciated that sauerkraut would not rot as quickly as cabbage.

However, some candidates focussed only upon the fact that sauerkraut has more Vitamin C than
cabbage at the start, with no reference to storage over time despite the context of a long sea
voyage.

Q36.
(i)

It was very disappointing to see that so many candidates did not read the question carefully and
answer the question asked.

Almost all candidates correctly described the nature of the positive correlation shown by the
data, so gaining the first mark point. However, for most candidates this was the maximum mark
achieved. Most candidates approached this from a describe and manipulate the data point of
view and gave lengthy descriptions and calculations of the data. This was because the word
"explain" within the rubric of the question was overlooked and most candidates merely
described the data.

Some candidates did attempt to discuss the facts that there would be more active sites
available, that there would be more collisions between enzyme and substrate or that there
would be no enzyme-substrate complexes formed. Some recognised that enzymes lower
activation energies and that in this context the enzyme concentration was the limiting factor, or
that the substrate concentration must have been in excess when calculating the initial rate.

This response gained all three available marks.
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(i) Using the information in the graph, explain the effect of the concentration of
lysozyme on the initial rate of destruction of bacteria.

As 1. omcentvatum ‘Bf sz ANACAIA, S0.clid dUe.......
ATl Y2 of bulria. Aldrudtuin le.y. ok 0.lgam” ody.
- Sorbilwy _units, ot 0.4 pdm._..._8 anbifery wils. Thwi . an..

o 6. ZWM ma)mmm ‘%’“ZW

_ﬁum«mwwq‘mmmmﬁ ;

Jnﬂl«a fﬁ" rﬂw iy

(3)
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pactna ‘F’Mm"?w J

o

Results Plus: Examiner Comments

Credit was given to this response, for the maximum of three marks, for:

recognition that the enzyme increases the rate of reaction;
enzymes lower the activation energy required for the reaction;
the higher concentration of enzymes means there are more active sites available;

more enzyme substrate complexes can be formed.
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(i) Using the information in the graph, explain the effect of the concentration of
lysozyme on the initial rate of destruction of bacteria.

(3)
’@\.yﬂ, & posftve. coitlation. belugen,
e __________Qmm[*ufah@m ﬁjozgme Sl
He  indPel  imte @f eI e of

bwwﬁa Qé K’ Lu?_ WLt Cmo[fat; Q.. Dé
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oleblsuel fpe. B,éé@ Y s %«5% pfﬁp
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ake o oskiudlon Scveaes o s Cﬁ
h:} 4.. ot f‘f”__j i oS

Results Plus: Examiner Comments

his response is a typical example of the many responses that gained one mark for recognising
that the enzyme caused an increase in the rate of destruction of the bacteria in a description of
the data instead of an explanation of the effect asked for in the question.

Results Plus: Examiner Tip

ust because you are provided with data don't assume that the question is asking you to describe
the data - particularly when the question asks you to explain the effect!

Many candidates stated correctly that the explanation was due to anomalies and so gained the
mark. Others chose to appropriately describe inaccuracies in measuring or random errors.
However, a significant number of candidates focussed on a description that it is a line of best fit,
or just used the term outliers which gained no credit.

One mark for this response.

(i) Suggest why some of the data points in the graph do not fit on a straight line.
(1)

e casse '\\\Q.L:}M B VAN Vao U Un <Y G

... - Ee—-_--—-_- -
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Results Plus: Examiner Comments

his is a typical example of the many correct responses to this question.

IS response galned N0 marks.

(i) Suggest why some of the data points in the graph do not fit on a straight line.

//' . . / - ‘,/ /’ / / Ve
LA0S. LS Pl cuisse LA Ty the  line. 0 bé’ﬁ# .......
FL \ o A [ 1o .5[” <OV, 1/ / & 4 \L-’&Wj < }n clrenee.

Results Plus: Examiner Comments

his example is typical of those who failed to get the mark having concentrated on the line and
not on why there may be variation in the results.

Q37. No Examiner's Report available for this question
Q38. No Examiner's Report available for this question
Q39. No Examiner's Report available for this question
Q40.

Over 70% of candidates correctly identified nitrogen as the element present in all amino acids,
but missing from carbohydrates. Where mistakes were made it tended to be for naming
something that is not an element, e.g. R group, amino group of carboxylic acid group. N alone
was not accepted as an answer as this is not the name of the element.

This gained the mark.

Name one element found in all molecules of Q that would not be found in
carbohydrates.
(1)

... —————m
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Results Plus: Examiner Comments

An example of the typical correct response.

IS response galned N0 marks.

Name one element found in all molecules of Q that would not be found in
carbohydrates.

...... AWDMQSDHPG{) .

(1)

Results Plus: Examiner Comments

his was the most common incorrect answer. They have identified something present on an
amino acid that is not present in a carbohydrate, but ignored the fact that the question asks
them to name an element - an R group is not an element.

Q41. No Examiner's Report available for this question

Q42. Part(a) was generally answered very well with many candidates gaining all three
marks and a number with 2 marks and only a few with 1 or zero marks. Some very good
diagrams were drawn and some were very clearly labelled as well. The candidates' knowledge
here is generally good. The most common errors were NH3 without the + charge, COO without
the — charge and an oxygen atom missing from the OH part of the carboxyl group. In a few
cases the central carbon was missing the H atom. There were only a very few cases where
candidates seemed totally confused.

In part(b)(i) there were some very good answers, with the most common being references to
active sites (mp2), the effect on collisions and formation of complexes (mp3) and references to
the substrate becoming the limiting factor (mp5). In the better answers there were good
references to enzymes reducing activation energy, but unfortunately these were very rare. Some
candidates bravely attempted to give the idea of the number of active sites occupied before and
after 6au and a few were successful, but many were unclear or incorrect.

A reasonable number of candidates failed to read the question carefully and just described the
data rather than offer explanations. This is an area for some centres to develop, so that
candidates are familiar with terms such as 'explain' or 'describe' and what is expected in an
answer.

In part(b)(ii) a good number of candidates understood the principle behind this experiment, but
failed to name an enzyme and substrate and so could not gain access to mp4 or mp5. A number
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of descriptions were also weak and poorly expressed, but still picked up some of the marks.
However, there were some very good responses as well, which in some cases scored on as many
as 7 marking points, for a maximum mark of 4. However, the weaker candidates found difficulty
with this question.

The most common areas to gain marks were mpl (range of concentrations of enzyme), mp4
measuring the dependent variable), mp6 (reference to an appropriate controlled variable) and
mp7 (reference to replicates or repeats at each enzyme concentration). Only in the better and
clearer answers were mp3 (reference to mixing), mp2 (idea of substrate not limiting) or mp8
(description of the use of a control) to be found.

In some cases it was clear that candidates had practical experience in carrying out an
experiment, while in other cases it was clear that they had not. It was very disappointing,
however, to read a reasonably high number of responses which referred to 'potato mash' and
using 'scoops' or 'spatula's' as the measurement. This is very unscientific and not good practice.

Q43. (a) Most candidates stated that the enzyme increases the rate of reaction. Some
candidates said that the rate of reaction with the enzyme present is non-linear and correctly
manipulated figures. It was pleasing to see that most candidates did phrase this correctly along
the lines that there was a decreasing rate of increase in the rate of reaction with increasing
substrate concentration.

However, only a few candidates spotted that the increase in rate of reaction is the same with or
without the enzyme present above substrate concentrations of 10/12.

The most common mistakes were to link the increase in the rate of reaction to the increase in
substrate concentration; to state that the rate of reaction slowed down at higher concentrations;
or to just quote figures straight from the graph without manipulating them.

This response scored both marks available.
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4 Enzymes are biological catalysts, They are involved in many chemical reactions in the
body, including the digestion of lipids.
{a) The graph below shows the effect of an enzyme on the initial rate of reaction at
different concentrations of the substrate,
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Describe the effects that tr_-ie enzyme had on this reaction.

Results Plus: Examiner Comments

his candidate has recognised the effect of the enzyme and illustrated it with a correct
manipulation of the figures by stating how much higher the rate is at a particular concentration.
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4 Enzymes are biological catalysts, They are involved in many chemical reactions in the
body, including the digestion of lipids.

{a) The graph below shows the effect of an enzyme on the initial rate of reaction at
different concentrations of the substrate,
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Describe the effects that the enzyme had on this reaction,
(2)
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Results Plus: Examiner Comments

his response is typical of the large number of responses which scored just one mark for
recognising that the enzyme increases the rate of reaction.

Results Plus: Examiner Tip

When describing a graph worth more than one mark identify any changes in the trend shown in
the data and/or manipulate figures to illustrate the point made.
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4 Enzymes are biological catalysts, They are involved in many chemical reactions in the
body, including the digestion of lipids.

{a) The graph below shows the effect of an enzyme on the initial rate of reaction at
different concentrations of the substrate,
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Describe the effects that the enzyme had on this reaction.
(2}
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Results Plus: Examiner Comments

his candidate has recognised that the enzyme increases the initial rate of reaction, but they

have also spotted that the rate of increase changes and actually matches the increase of rate
without the enzyme at the higher concentrations.
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4 Enzymes are biological catalysts, They are involved in many chemical reactions in the
body, including the digestion of lipids.
{a) The graph below shows the effect of an enzyme on the initial rate of reaction at
different concentrations of the substrate,
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i Describe the effects that the enzyme had on this reaction.
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Results Plus: Examiner Comments

his response is typical of those that failed to score any marks as they have not answered the
question asked. They are asked to describe the effects of the enzyme and instead describe the
effects of the substrate concentration. They explain what the enzyme does, but again that has
not been asked in the question.

Results Plus: Examiner Tip

Read the question carefully and answer the question asked.
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broken. The most common mistakes involved naming glycosidic, peptide and hydrogen bonds.

=

(b) Lipases are enzymes that are involved in the breakdown of lipids, such as
triglycerides.

(Il  Name the bond broken by lipases,

(n

Results Plus: Examiner Comments

his is a typical response that scored the mark.

(b} Lipases are enzymes that are involved in the breakdown of lipids, such as
triglycerides.

(il Name the bond broken by lipases.
m

y 8.'@.53..‘: esidic

Results Plus: Examiner Comments

his is an example of one of the most common errors resulting in the mark not being awarded.

p) (i1) Most candidates correctly recognised that glycerol and tfatty acids were the products o
the breakdown of triglycerides. The most common error was to include water as a product of this
hydrolysis reaction.

Marks were also lost for triglycerides, oxygen, energy, or glycogen. Several candidates referred
to fatty acid tails.

We were pleased to see propanl,2,3-triol occasionally.
This response scores both available marks.

(i) Name two products formed from the breakdown of triglycerides by lipases.
(2)

glycere l

2 &dﬁ mbls' __

Results Plus: Examiner Comments
his is an example of the most common correct response.
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|”IS response scorea no marEs.

(i} Mame twe products formed from the breakdown of triglycerides by lipases.
{2)

Results Plus: Examiner Comments

his response illustrates two of the most common errors: - confusing glucose and glycerol; and -
thinking that water is a product of a hydrolysis reaction.

Results Plus: Examiner Tip

Remember that condensation reactions remove water and hydrolysis reactions add water to the

increase some even qualifying this with the recognition that there would be more acid present.
Some responses ignored the question asked and wrote about enzymes and rates of reaction
instead. As a result only just over half of the candidates actually managed to obtain this mark.

This response gained the available mark.

(i) Suggest what effect the breakdown of triglycerides could have on the pH of a
reaction mixture,
(1)

A break donn of _fruglpendss  iould glecrease. the
A (readhon mxhwe iowd Peomefaddic) .

Results Plus: Examiner Comments

his candidate has correctly recognised that the mixture would become more acidic and
therefore the pH will decrease.
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(iii) Suggest what effect the breakdown of triglycerides could have on the pH of a
reaction mixture,

(1)
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Results Plus: Examiner Comments

his response illustrates the most common error - i.e. forgetting which way round the pH scale
goes.

Results Plus: Examiner Tip

Check answers carefully to make sure they make sense - is producing a lot of fatty acids likely
to make the mixture more alkaline/less acidic?

included potatoes, beetroots and a variety of other variations of core practicals. Many
candidates correctly referred to a range (or a number) of different substrate concentrations, but
a sizeable number of candidates described a range of enzyme concentrations while keeping the
substrate concentration constant. This was disappointing, considering the amount of information
the candidates had to help them using the graph at the beginning of the question. Candidates
who described a different experiment from the one asked for managed to gain access to a
reasonable number of marks for recognising key design features of a plan.

Many candidates referred to repeats for reliability and also for controlling variables such as
temperature or volume of solutions. Pleasingly, some candidates also clearly referred to the
value of repeats without the enzyme and to controlling the lipase concentration. It was also
pleasing to see a number of references to equilibrating the solutions and then mixing the
enzyme and substrate.

It was disappointing to note the number of candidates who still insist on using the word
‘amount', or describing room temperature as a reliable control variable.

Responses ranged widely from poorly expressed answers lacking in detail to very fine answers,
clearly expressed, some of which gathered around 8 or 9 marking points for a maximum of 5.

There were many responses with descriptions of how to plot and draw a graph as if this were
part of the experimental procedure.

Some candidates spent some time on safety - goggles, lab coats and the effect on any animals
in work area.

This response scores all five marks available.

STEMUP.CO.UK


https://stemup.co.uk

*{c) The action of lipase can be investigated using a triglyceride as the substrate.

Describe an experiment, using lipase and a triglyceride, that could be carried out
to collect data to plot a graph similar to the one shown in part (a).
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Results Plus: Examiner Comments

his is example of a candidate who clearly understands both the context of the investigation and
the key elements of what to include in a plan. This candidate has actually met ten separate mark
points through their clear description of the different variables and how to measure them
(including the rate of reaction),the need to mix the solutions, what to repeat and suitable
controls etc.

Results Plus: Examiner Tip

Use excellent examples like this to explore the features of a good exam description of a
practical, but do not learn it under the assumption that we will ask the same question about the
same practical in next year's exam!
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*(c) The action of lipase can be investigated using a triglyceride as the substrate,

Describe an experiment, using lipase and a triglyceride, that could be carried out
to collect data to plot a graph similar to the one shown in part (a).
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Results Plus: Examiner Comments

his response is typical of many candidates who ignored the context of the investigation, but still
managed to pick up a couple of marks for experimental design features - in this case control of
temperature and measuring the time for the reaction. Using a buffer to control the pH is not

useful in this context and the repeats are not clear or appropriate for the context of the
investigation.

Results Plus: Examiner Tip

Don't ignore the question and answer a question you hoped would appear on the paper instead.
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*{c) The action of lipase can be investigated using a triglyceride as the substrate.

Describe an experiment, using lipase and a triglyceride, that could be carried out

to collect data to plot a graph similar to the one shown in part (a).
(3)
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Results Plus: Examiner Comments

his candidate has a partial idea of what the context of the investigation is but loses marks for
lack of clarity. They gain a mark for a clear control variable (temperature). (Note amount of
concentration would not gain the mark). Just what is repeated is not clear and the dependent

and independent variables are not clear.

Results Plus: Examiner Tip

When describing an experiment make sure you clearly state dependent, independent and
control variables and how they can be measured. Do not use amounts - use a variable that is
measurable such as volume. Make it clear what you are repeating.
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*{c) The action of lipase can be investigated using a triglyceride as the substrate.
Describe an experiment, using lipase and a triglyceride, that could be carried out
to collect data to plot a graph similar to the one shown in part (a). 53
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Results Plus: Examiner Comments

his is typical of the candidate who is ignoring the context of the question and has got
themselves confused - hoping for a question about a different core practical.

Results Plus: Examiner Tip

Use the context of the whole question to help cue you into what might be needed.

Q44.

Most candidates successfully compared the two processes often comparing the nucleotides,
enzymes and sections of the DNA used. Others compared what was made, e.g. two double
strands of DNA compared to a single strand of RNA and a few described and compared
semiconservative replication with transcription.

However, candidates often lost marks for not making a clear comparison or thinking that the
processes took place in different parts of the cell (comparing transcription with translation).
Some candidates concentrated on what is eventually produced (proteins and cells) or where the
products went (e.g. outside the nucleus) which is not part of the process being compared.

This response gained all three marks available.

STEMUP.CO.UK


https://stemup.co.uk

Describe thncl@_l_fjer_rg_mzjlbetween the[processes bf#éplicatiopAndAfanscription”

of DNA.
(3)
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Results Plus: Examiner Comments

his response did not get credit for the opening statement as deoxyribonucleotides and
ribonucleotides are not suitable names of the components for comparison. However, they have
gone on to give three valid comparisons:

enzymes used

. comparisons about the nature of what is produced - short single strand compared
to two long molecules

. comparisons about what sections of the DNA are used for each process.

Results Plus: Examiner Tip

When asked to describe differences make sure your response refers to both things being

STEMUP.CO.UK


https://stemup.co.uk

Describe three differences between the processes of replication and transcription
of DNA.

(3)
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Results Plus: Examiner Comments

his response gained credit for the comparison of the enzymes involved. However, the rest of

the response is not worth credit because it describes what happens as a result of the processes
rather than comparing the processes themselves.
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Describe three differences between the processes of _ and _
of DNA.
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Results Plus: Examiner Comments

his response gained a mark for the comparison made about how much of the DNA is 'unzipped'.

Replication is not only used in meiosis and we are interested in the process not what is
eventually made after the process (cells or proteins). mRNA formed was not sufficient for credit
for the comparison of the processes.

Q45.

This was generally well answered, although only just over 40% of candidates gained all four
marks. The most common mistakes included:

* thinking CFTR is a carrier protein
* chlorine or sodium instead of chloride
* not reading the last sentence and therefore writing respiratory as the missing system.

This response gained all four marks available.
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Cystic fibrosis is an inherited condition.

Read through the following passage about cystic fibrosis then write on the dotted
lines the most appropriate word or words to complete the sentences.
(4)

Cystic fibrosis is a disorder caused by one of a number of gene mutations.

The symptoms of the disarder are seen only in an individual whao is

heme Ty 4evs . forthe recessive allele. The gene codes for
a.. .t"'.".@..l!."..ﬂ_!.]_ ........ protein called CFTR. This protein is responsible for the
movement of .. .. ..Ce}.'%._t._"_ ride  jons across the cell membranes. Cystic fibrosis

impairs the functions of the gaseous exchange, digestive and . .re e “-”4“

systems in the body.

Results Plus: Examiner Comments

his is an example of a fully correct response.

Cystic fibrosis is an inherited condition.

Read through the following passage about cystic fibrosis then write on the dotted
lines the most appropriate word or words to complete the sentences.
(4)

Cystic fibrosis is a disorder caused by one of a number of gene mutations.

The symptoms of the disorder are seen only in an individual who is
&MW ... forthe recessive allele. The gene codes for

a_ 5[(519910»"’ ... protein called CFTR. This protein is responsible for the
movement of C..lf\(\.{f‘rlt:lﬂ- ... lons across the cell membranes. Cystic fibrosis

impairs the functions of the gaseous exchange, digestive and €5 2. FC-LN\H !
systems in the body.

Results Plus: Examiner Comments

Credit was given for chloride ions and we allowed globular for the type of protein made.

However, genotype is not suitable for the first gap and the respiratory system has effectively
already been covered in the list of systems affected so an alternative was needed, i.e. the
reproductive system.
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Q46.

A common error here was the discussion that the enzyme would be denatured, rather than
specifically mentioning the active site. Nevertheless, many then went on to correctly identify
that the active site shape would change and this would prevent the formation of
enzyme/substrate complexes. As a result over 50% of candidates gained the maximum two

marks for this question.

This response gained both available marks.

Temperature affects the activity of lysozyme.

Suggest why increasing the temperature above 45 °C causes a decrease in the

activity of lysozyme.

(2)
QG’OQ S Hae o/ﬁ AL /'OMA]WM ﬁﬁ ‘L(AL
aj"vo?,aww, A(fm S C%c .. Hae. O ua.. St

Jf:. Mlae ... 4.[.‘35, CRNNNG. ... olasntadiartes .ol oo
Mecons....o b comnat.. ﬁrn/l ﬁmmj L. Sibshete.....

cmfﬂ})/a,x

Results Plus: Examiner Comments

his response clearly shows the effect on the enzymes active site and the reason this then
decreases the activity of the enzyme.
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Temperature affects the activity of lysozyme.
Suggest why increasing the temperature above 45 °C causes a decrease in the
activity of lysozyme.
(2)
This.. wouwhd  coutge QG oleereose . in
QCt‘.’VI'_g, COAAAL . fD bR fack -t h
e""-\\‘;wmc‘w e ROrR RSt O
R FRONPRAE AL o B BDL O PRAOINY
QRN SR o U TAANG o GAD ON- e AAOAS
@7t S aun LRNATYINLY  OPEL AN
bWW ' (Total for Question 6 = 9 marks)

Results Plus: Examiner Comments

his is a typical example of a response that did not go beyond a GCSE level response to include
some AS level explanation of cause and effect that would have been relevant to this question.

Results Plus: Examiner Tip

ust stating that an enzyme is denatured is not sufficient information for AS level Biology in a
topic that has been covering the structure and functioning of proteins.

Temperature affects the activity of lysozyme.

Suggest why increasing the temperature above 45 °C causes a decrease in the
activity of lysozyme.
(2)

o This s bexuase [t gets too hot s
M femperakure  qeks. NQGAR(..and. (00ses.. energy. ..

Results Plus: Examiner Comments

his candidate was clearly confused about the relationship between temperature and energy
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and made no reference to the enzyme itself.

Q47.

Most candidates had few difficulties in describing what was meant by recessive; either
describing the need to be homozygous, or that it could not be expressed in the presence of a
dominant allele. However, many candidates did not make it clear what is meant by the term
allele. Those who did tended to recognise that they were different forms of the same gene. Few
candidates gained the third and final mark for some further detail, e.g. recognising that the
alleles are at the same locus or have a different base sequence.

This response gained all three marks available.

The photograph below shows a cleft iris, a rare condition in humans. Cleft iris may be
due to the inheritance of recessive alleles.

Magnification =1

Explain the meaning of the term recessive allele. e ,| truns
a P

Results Plus: Examiner Comments

his response makes it clear what an allele is - variation of a particular gene (one mark) and
found at a specific locus (one mark). As well as recognising what it means to be 'recessive' (one
mark).
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Results Plus: Examiner Tip

When terms are highlighted in bold make sure you explain all highlighted words.

The photograph below shows a cleft iris, a rare condition in humans. Cleft iris may be
due to the inheritance of recessive alleles.

Magnification x1

Explain the meaning of the term recessive allele.

(3)
A recessve_allete 15 only. ;-éi’fﬁ“" i e mglwidoeds

geeohype 15 B0 2zugons . webe M fecessive  allefe is. ?%Pt!ﬂl g
pladuced.. ... otk putinkh....0v€.... LoingS.... (hawe..c. befozgos.........
Gerchype) 6000 Sopms. .. A cecemive,. alkel ¢ o eigpueal. .

fores.. b 5 s 0l Only N eppessed £ IR

Results Plus: Examiner Comments

his response illustrates the mistake that some candidates made in describing the recessive
allele in terms of inheritance from the parents rather than expression in the phenotype.

An allele is also not part of a gene.
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The photograph below shows a cleft iris, a rare condition in humans. Cleft iris may be
due to the inheritance of recessive alleles.

Magnification =1

Explain the meaning of the term recessive allele.
(3)

ddg o Femadop e Nadk

Results Plus: Examiner Comments

his response is a typical example of the responses that clearly recognised what recessive
meant and that it is one form of a gene.

Q48.

Most candidates gave lengthy descriptions of the mechanisms involved which bring about
thicker and stickier mucus, often only getting extra marks in the last few lines where they
started to explain what effect this has on breathing. Some responses were not specific enough,
writing about less oxygen to lungs or cells rather than alveoli or blood. Some candidates
mentioned trapped bacteria but then failed to say what they would cause. A few confused villi
and cilia. Some candidates used the word viscous without understanding what it meant, e.g.
'mucus becomes less viscous'.

Many candidates thought that the main effect of the mucus was to increase the diffusion
difference for the oxygen rather than reducing air flow, etc.

This response gained all four marks available.
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Explain why people with cystic fibrosis can have breathing difficulties.
(4)

LSk Pomple wakh o CEhaae o faaddey  LETR
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w\o\w\m oMY e Ko valcUs  Bovee ¥ darwotags -

Tha AAKTA Co.Gre o F0C AWEEMRY. AN QORAILN X Un0oys |
dide & ong Khe MOAULs b Yha Pmui-w(:m
breddchurg  PCTDLMS - The banys % & HAR OLpond o
MEse  keag ﬂmw LAY O VOIS MGL
oo N by oo\ k6 be btk A

Results Plus: Examiner Comments

he maximum four marks were awarded for:

the mucus is stickier

cillia are unable to move the mucus

loss of surface area

reduction in gaseous exchange.

hey are also close to credit for reduced flow of air (but it should be clearer where the air should
be flowing to - the alveoli) and the idea that the mucus causes a blockage (but they have not
said where).
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Explain why people with cystic fibrosis can have breathing difficulties.
(4)

Pcop\e v Cgst'u; gL_erS\S\r\QMe,
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Results Plus: Examiner Comments

his is typical of the many responses that only really described why the mucus was sticky (one
mark) and did not explain why this caused breathing difficulties.

Results Plus: Examiner Tip

Read the question carefully and make sure you address the question asked.
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Q1.

An amoeba is a single-celled organism that lives in water. Gas exchange in an amoeba occurs
between the water and the cytoplasm.

The photograph below shows an amoeba, as seen using a microscope.

Nucleus

Cell membrane

Cytoplasm

Magnification x800

Dr Jeremy Burgess / Science Photo Library

*(a) Using the information shown in the photograph and your own knowledge, suggest how gas

exchange occurs in an amoeba.

(4)

(b) Suggest how oxygen passes from the cell membrane into the centre of an amoeba.

STEMUP.CO.UK

(2)
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(Total for question = 6 marks)

Q2.

Some types of cancer lead to the production of tumours (a group of rapidly-dividing cancer
cells).

Gene therapy has the potential to cure a number of human diseases, including cancer. At
present, research into gene therapy relies on animal models of diseases.

(a) In one investigation, brain tumours were induced in two groups of rats. One group of rats was
given gene therapy and the other group of rats acted as a control.

The photographs below show the appearance of a tumour in the brain of a control rat and in a
rat given gene therapy.
Both photographs have the same magnification.

Brain of control rat Brain of rat receiving gene
therapy

Tumour

Magnification x10

The graph below shows the percentage survival after treatment of the rats in the two groups.
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Using the information shown in the photographs and in the graph, describe the effects of gene
therapy on these rats.

(b) Cancer can cause a lot of pain. Pain can be reduced by a chemical called endorphin that is

made by cells in the brain and spinal cord. Endorphin reduces the activity of neurones that carry
impulses from pain receptors.

Gene therapy has been used in rats to increase the tolerance to pain. Viruses, containing a gene
coding for endorphin, were developed. These viruses were injected into the spinal cords of a
group of rats. The level of tolerance to pain was tested in these rats and in the rats in a control
group.

(i) Describe the role of the viruses in this investigation.
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(1)
(iii) Suggest why a gene coding for an endorphin was used in this investigation.
(1)
(iv) The results of this investigation are shown in the graph below.
5
2
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£ ~~ Gene therapy
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g 1
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Time after treatment / months
Using the information in the graph, compare the levels of tolerance to pain in the rats given
gene with the therapy control group.
(3)
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(Total for question = 10 marks)

Q3.

*(a) Explain how the expression of a gene mutation in a person with cystic fibrosis causes a
build-up of mucus in their respiratory system.
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(Total for question = 8 marks)

Q4.

Metachromatic leukodystrophy (MLD) is an inherited disorder. This disorder, due to brain
damage during the first two years of life, can prevent a child learning how to walk and talk.

In one of the first gene therapy treatments approved in Europe, one child from each of three
families with a history of MLD, was treated.

As a result of this treatment the children were able to talk at an age when some of their
untreated brothers and sisters were unable to talk.

MLD is associated with a recessive allele.

(a) Two parents, who are physically unaffected by the disorder, have already had one child with
the disorder.

Using a suitable genetic diagram, calculate the probability that the next child of these parents
will also be affected by this disorder.

Probability .....cooieii
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(b) Suggest how a newborn baby could be tested for MLD before brain damage develops.

(c) The gene therapy involved taking bone marrow stem cells from the child to be treated. A
virus was then used to transfer DNA with the dominant allele into the stem cells. These modified
stem cells were then injected into this child.

(i) Suggest how these modified stem cells can result in the prevention of MLD.

(ii) Suggest why the development of the treated children was compared with the development of
their untreated brothers and sisters.
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(d) There are some risks associated with somatic gene therapy.

Suggest why the parents of these children gave consent for their children to be involved in the
gene therapy treatment for MLD.

(Total for question = 13 marks)

Q5.

Genetic screening can be used to determine if an embryo has a genetic disorder, such as cystic
fibrosis.

(a) The table below refers to the methods used in preimplantation genetic diagnosis and
prenatal genetic screening.

If the statement is correct, place a tick (v') in the appropriate box and if the statement is
incorrect, place a cross (¥) in the appropriate box.
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Statement

MEtho.E‘ d Soeeming Cells removed from
SRy performed during S -
pregnancy y
Preimplantation

genetic diagnosis

Prenatal genetic
screening

(b) (i) Name one method of prenatal genetic screening.

(ii) Discuss either one ethical issue or one social issue relating to the use of this method of
prenatal genetic screening.

(c) Gene therapy has the potential to treat some genetic disorders.

(i) Explain why gene therapy has the potential to treat some genetic disorders.
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(Total for question = 10 marks)

Q6.
Cystic fibrosis and albinism are examples of recessive genetic disorders.
Tay-Sachs disease is another example of a recessive genetic disorder.

(a) Explain the meaning of the term recessive genetic disorder.

(b) The genetic pedigree diagram below shows the inheritance of Tay-Sachs disease in one
family.
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O

Jen Adrian

Unaffected
female
_\\, Unaffected
male

Jane Sara Pete Female with
. Tay-Sachs
disease
Male with
. Tay-5achs
disease
Dan Max Lilly

For each of the statements below, put a cross (X) in the box that correctly completes the
statement.

(i) The female who definitely has a homozygous genotype is

A Jane
B Jen

C Lilly

O O o O

D Sara

(ii) The female whose genotype cannot be identified from the diagram is

A Jane
B Jen

C Lilly

O 0O O O

D Sara

(iii) A male who definitely has a heterozygous genotype is
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A Adrian

B Dan

C Max

O O O O

D none of them

(iv) A male who definitely is homozygous dominant is

A Adrian
B Dan

C Max

O O o O

D none of them

*(c) Tay-Sachs disease is caused by a gene mutation that results in the build up of lipid in the
brain. It is hoped that gene therapy will be able to treat this disease in the future.

Sheep can also suffer from Tay-Sachs disease. Investigations have found that gene therapy
increases the life span of these animals.

Suggest how these gene therapy investigations could have been carried out.

(Total for question = 11 marks)
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Q7.

Albinism is a genetic trait resulting from the inheritance of recessive alleles.

(a) (i) Distinguish between the terms allele and gene.

(b) The pedigree diagram below shows the inheritance of albinism in one family.

@
N |
Susan Daniel
If-_-\\\l
L Female
N TN Fmy [
O ( D O B u Male
Claire Lizzie Cara Jasjeet . Albino female

® O

Naveeda Parveen


https://stemup.co.uk

(i) Naveeda is homozygous. Explain the meaning of the term homozygous.

(ii) Susan is also homozygous. Name the members of this family who are definitely carriers of
albinism, giving reasons for your answer.

(c) Albinism occurs in a number of different animals, including squirrels as shown in the
photograph below.
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The incidence of albinism in squirrels is 1 in 100 000 births, which is much lower than the
incidence of albinism in humans. Suggest why the incidence of albinism in squirrels is lower than
the incidence in humans, giving a reason for your answer.

(d) Individuals with albinism are unable to produce the pigment melanin. This can be due to the
absence of the enzyme tyrosinase. The diagram below shows the role of tyrosinase in melanin
production.

tyrosinase

Tyrosine » dihydroxyphenylalanine » Melanin

STEMUP.CO.UK
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Explain why melanin cannot be produced in the absence of the enzyme tyrosinase.

(Total for question = 12 marks)

Q8.

The DNA base sequence for part of a gene is shown below.

Write the mRNA base sequence produced from this sequence of bases.

Q9.

Haemoglobin contains four polypeptide chains, two a chains and two B chains. Haemoglobin has
the amino acid glutamic acid at position 6 in each B chain.

The R group for glutamic acid is —CH,—CH,—COOH
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Sickle-cell haemoglobin is another form of haemoglobin that causes sickle-cell anaemia.
Sickle-cell haemoglobin has the amino acid valine at position 6 in each B chain.

The R group for valine is —CH—(CHs),

The diagram below shows the first seven amino acids in the B chains of haemoglobin and
sickle-cell haemoglobin.

Haemoglobin B chain

|| Glutamic [| Glutamic

Valine [H Histidine H Leucine (H Threonine { Proline . .
acid acid

Sickle-cell haemoglobin B chain

Glutamic
acid

Valine [ Histidine H Leucine [ Threonine { Proline H Valine [

(i) Using the information given, suggest why sickle-cell anaemia could be caused by a mutation
in a single DNA base.

(ii) Explain why the change in the amino acid at position 6 in the B chains changes the
properties of the haemoglobin molecule.
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(Total for question = 5 marks)

Q1lo0.

Active transport and facilitated diffusion are two ways in which some molecules can move
through cell membranes.

Vitamin C and vitamin D are essential for human health.
Vitamin C is water-soluble. Vitamin D is lipid-soluble.

Explain how the structure of the cell surface membrane affects how each of these vitamins
passes through the membrane.

Vitamin C
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(Total for question = 4 marks)

Q11.
The fluid mosaic model describes the structure and properties of cell membranes.

(a) The diagram below shows the structure of a cell membrane based on this model.

Proteins

%ﬁﬁg figis

bl

(i) Name the molecule labelled A and describe its structure.

Proteins
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(b) Some proteins in the cell membrane are involved in active transport and facilitated diffusion.
Describe the role of proteins in these cell transport mechanisms.

Active transport

(c) In an investigation into the properties of the cell membrane, the proteins in the membranes
of two cells, A and B, were stained using different dyes. The proteins of one cell were stained
green and the proteins of the other cell were stained red. The cells were then fused (merged

together) to form a single cell.

The diagram below shows the distribution of the proteins in the cell membranes before and after
fusion.
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Red-stained

proteins Greer?—stained
proteins
|
Cells before |
fusion
Cell A Cell B

A single cell
after fusion

(i) Describe the distribution of the proteins in this single cell after fusion.

(Total for question = 13 marks)

Q12.
One function of the cell membrane is to control which molecules can enter or leave the cell.

The diagram below represents the structure of the cell membrane.
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T

Cholesterol

(a) For each of the statements below, put a cross X in the box that corresponds to the correct
statement.

(i) The phospholipids form a bilayer because

[l A the hydrophobic heads dissolve in the aqueous (water) environment
[l B the hydrophobic heads move away from the aqueous environment
[l € the hydrophobic tails dissolve in the aqueous environment

[l D the hydrophobic tails move away from the aqueous environment

(ii) The protein, labelled in the diagram, could be involved in

[l A endocytosis

[l B exocytosis

[] € facilitated diffusion
[l D phagocytosis

(iii) The fluidity of the membrane is determined by the proportion of

[] A cholesterol
[l B glycoprotein
[l € phospholipid
[l D protein

(b) A student carried out an experiment to investigate the effect of temperature on the
permeability of beetroot membranes. Beetroots are root vegetables that appear red because the
vacuoles in their cells contain a water-soluble red pigment. This pigment cannot pass through
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membranes.

Six cubes of beetroot were cut. One piece of beetroot was placed into a tube containing 10
cm? of water and left for 20 minutes at 5 2C. After the 20 minutes, each piece of beetroot was
removed from the tubes and the colour of the fluid recorded.

The procedure was repeated at five other temperatures.

The results are shown in the table below.

Temperature / °C Colour of flmd
5 pale pink
22 pale pink
42 pale pink
64 pink
87 dark pinlk
93 red

Using the information in the table, describe the effect that temperature has on the permeability
of the membranes of the beetroot cells.

(c) A second student carried out a very similar experiment, using three samples of beetroot at
each temperature. She used a colorimeter to determine the intensity of the colour of the fluid
produced.

The results of her experiment are shown in the table below.

Intensity of colour of fluid / arbitrary units
Temperature / °C

Sample 1 Sample 2 Sample 3
5 0.0 0.0 0.0
22 10.1 9.8 11.1
42 26.3 299 31.0
64 80.1 77.0 76.9
87 93.9 95.0 86.0
a3 100.0 100.0 100.0

(i) State two variables that both of these students must keep the same if their results are to be
compared.
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(ii) Give two reasons why the results obtained by the second student are more reliable than
those of the first student.

(iii) In the first student's experiment at 5 2C, the fluid was pale pink but the fluid in the second
student's experiment was colourless.

Suggest an explanation for this difference.

(iv) Each of the students used their own results to describe the effect of temperature on the
permeability of the membranes of the beetroot cells.

Suggest one way in which these two descriptions might differ.

(Total for question = 12 marks)
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Q13.
Molecules are transported into and out of cells by several mechanisms.

(a) Read through the following passage that describes some of these mechanisms, then write on
the dotted lines the most appropriate word or words to complete the passage.

(4)
Some molecules move across a cell surface membrane by passing down a
concentration gradient, through the phospholipid bilayer. The movement of some polar
molecules across the membrane involves carrier and channel

.............................................................................................. molecules. When this movement
occurs down a

concentration gradient, the process is called

Energy in the fOrm Of ... e e is used in the
movement of

molecules against a concentration gradient.
(b) A student wanted to sweeten some strawberries, so she sprinkled some sugar on top of

them, one hour before eating them. The student noticed that the sugar that she had sprinkled on
them was no longer visible and that there was some juice at the bottom of the bowl.

Appearance on adding sugar Appearance one hour after adding sugar

The student thought that the juice was the sugar dissolved in water and that the water had come
from the fruit.

In order to test this hypothesis, she weighed some fresh strawberries and sprinkled them with
sugar. One hour later she rinsed off the juice and reweighed the strawberries. The mass of the
strawberries before adding the sugar was 77 g. The mass after rinsing off the juice was 70 g.

(i) Calculate the percentage decrease in the mass of the strawberries.

STEMUP.CO.UK
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Show your working.

A 13T %

(ii) Suggest one possible source of error in the student's procedure that could make this value
for the percentage decrease in the mass of the strawberries inaccurate.

Explain how this source of error would affect the value for the percentage decrease in the mass
of the strawberries.

Source of error

(iii) Using your knowledge of cell transport mechanisms and the properties of water, explain how
the juice is formed from the water that came from the fruit.
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(Total for question = 12 marks)

Q14.

Thalassaemia is the name of a group of inherited blood disorders that affect the body's ability to
produce haemoglobin in red blood cells. Red blood cells are produced in bone marrow.

Oxygen in the lungs binds to haemoglobin and is carried to the cells of the body to be used in
respiration.

Beta thalassaemia is the result of a mutation in the gene coding for the B chain of haemoglobin.
If a person inherits gene mutations from both parents, this person will show symptoms of
anaemia and will require blood transfusions. Symptoms of anaemia include tiredness and
breathlessness.

*(a) Using the information given above and your knowledge of gene mutation, suggest why a
person with beta thalassaemia has symptoms of anaemia.

*(b) If the phenotypes of the parents are known, the probabilities of having a child with beta
thalassaemia, an unaffected child or a child who is a carrier, can be calculated.

Complete the table below to show the results of these calculations.
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Probability Probability Probability
of having a of having an of having a
Rarenc] PENGHED diildwithbets | unaffected child who is &
thalassaemia child carrier
Unaffected carrier no chance 50% 50%
Carrier carrier
Unaffected has beta :
thalassaemia
Carrier has beta ’ 50% no chance 50%
thalassaemia

(c) Gene therapy could potentially be used to treat beta thalassaemia.

Suggest how gene therapy could be carried out to treat this disorder.

(Total for question = 12 marks)
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Q15.

Nucleic acids, DNA and RNA, are very important molecules in living organisms. Messenger RNA
(mRNA) and transfer RNA (tRNA) are involved in the synthesis of proteins.

For each of the statements (a) to (f ), put a cross X in the box that corresponds to the correct
statement.

(a) DNA and RNA are polynucleotides composed of mononucleotides joined by

A catabolic reactions

B condensation reactions

O O O

C hydrolysis reactions

[

D redox reactions

(b) The mononucleotides of RNA consist of a phosphate joined to the sugar

A deoxyribose
B dextrose

C ribose

O 0O O O

D ribulose

(c) The mononucleotides in mMRNA are joined together by

A disulphide bridges
B glycosidic bonds

C hydrogen bonds

O O O O

D phosphodiester bonds

(d) The bases in RNA are

A adenine, cytosine, guanine and thymine
B adenine, cytosine, guanine and uracil

C adenine, cytosine, guanine and uracil

O O O O

D adenine, cytosine, guanine and uracil
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(e) DNA is a double stranded molecule twisted into

A a beta-pleated sheet
B a double helix

C a triple helix

O 0O O O

D an alpha helix

(f) The two DNA strands are held together by

A disulphide bridges
B glycosidic links

C hydrogen bonds

O 0O O O

D phosphodiester bonds

(g) Describe the role of each of the following in protein synthesis.
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(Total for question = 10 marks)

Qle6.

In an osmosis investigation, a student prepared five pieces of raw potato of equal mass and a
range of sucrose solutions of different concentrations.

One piece of potato was placed in each sucrose solution. After two hours, the potato pieces were
removed and blotted dry and the change in mass of each potato piece was calculated.

The results are shown in the table below.

Concentration of sucrose | Change in mass of potato

solution / mol dm piece /g
0.2 +1.34
0.4 +0.82
0.6 +0.31
0.8 -0.11
1.0 -0.65

(a) Explain the meaning of the term osmosis.

(b) (i) Explain why the piece of potato placed in 0.2 mol dm™2 sucrose solution had the largest
change in mass.
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(ii) The student suggested that there would be no change in the mass of a piece of potato placed
in a sucrose solution of 0.75 mol dm™2. Give an explanation for this suggestion.

(c) The student repeated this investigation using another potato and the results were different.

The student concluded that there was a difference in water content of the two potatoes. Suggest
two reasons for this difference in water content.
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(d) A second student wanted to perform this investigation by measuring the change in length of
the potato pieces. The student was advised that this method would not be as accurate as
weighing the potato pieces.

Suggest two reasons why measuring the change in length would not be as accurate as weighing
the potato pieces.

(Total for question = 11 marks)

Q17.
The size and solubility of molecules has an effect on their ability to be taken up by cells.

*(a) Describe an experiment you have carried out to investigate the permeability of cell
membranes.
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(b) An investigation was carried out into the permeability of a cell membrane to a number of
different non-polar, organic molecules. The molecules differed in their size and in their solubility
in oil compared with their solubility in water. The higher the solubility, the more soluble the
molecule is in oil compared with water.

The graph below shows the results of this investigation.

The size of the circle drawn on the graph indicates the size of the molecule; the larger the circle,
the larger the molecule.

10 i ‘)1.
£ =
5 l" —I_‘_J—
g
€ 075
= n
e
m i el
e Mot
=y b
F 050 "
® 38 ]
- i
LR
g
U
E 0.25 (
sl
$
0
0 1 2 3 4

Solubility in oil compared to water / arbitrary units

(i) Describe what relationship, if any, there is between the permeability of this cell membrane
and the size of the molecules.

(1)
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(ii) Describe what relationship, if any, there is between the permeability of this cell membrane
and the solubility of the molecules in oil compared with water.

(iii) Water is able to diffuse through a cell membrane, even though it is a polar molecule.

On the graph, draw a circle, labelled W, to indicate the permeability of the cell membrane to
water. The size of the circle should represent the size of the water molecule.

(iv) Use your knowledge of the structure and properties of cell membranes to explain the results
of this investigation.

(Total for question = 12 marks)

Q18.

The cell vacuoles of beetroot (Beta vulgaris) contain the red pigment betalain.
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A student investigated the effect of ethanol on the permeability of beetroot cell membranes.

In this investigation, 10 identical pieces were cut from one beetroot. One piece of beetroot was
left in

10 cm? of 30% ethanol for 20 minutes at 20 °C.

After 20 minutes, the piece of beetroot was removed and the intensity of the colour of the
ethanol solution was measured using a colorimeter.

This was repeated with other pieces of beetroot that were left in ethanol concentrations of 0%,
50%, 70% and 100%, at 20 °C.

The student repeated this investigation with the other five pieces of beetroot at the same
temperature of 20 °C. The graph below shows the results of these investigations.
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solution / AU
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(a) Using the information in the graph, describe the effect of ethanol concentration on the
intensity of colour.
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(b) Using the information in the graph and your knowledge of membrane structure, explain the
effect of ethanol on the permeability of beetroot cell membranes.

(Total for question = 9 marks)
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Q1l19.

The diagram below shows four molecules, P, Q, R and S, found in living organisms.

H R 0 H 0O H
\ é / I ||
H H /N— | —C\ H_C_O_C_(|:_
N/
0 H p  OH f
O H
P Q I
H—C—O—C—Cl—
H
H,OH o H
H O | ]
OH H H—C—0—C—C—
- OH | |
H H H H
R S

Place a cross X in the box to complete each of the following statements.

(i) Two molecules of P can be joined together by

[J A a hydrogen bond

[] B a hydrophobic interaction

0 € anionic bond

[l D a peptide bond
(i) A condensation reaction between two molecules of Q forms
A

an ester bond

B a glycosidic bond

O 0O 0O

C a hydrogen bond

D a peptide bond
(iii) Molecule R is

] A a fatty acid
] B

an amino acid

[J € deoxyribose

N—I

N

N—I I—

Tr—

I—MH—I I—MN—I I—N—I
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[0 D glucose

(iv) One of the products of the hydrolysis of molecule S is

] A atriglyceride
[0 B anamino acid
] € glycerol

[0 D water

Q20.
Proteins, such as enzymes, are important molecules found in all living organisms.

(a) Read through the following passage on the primary structure of proteins, then write on the
dotted lines the most appropriate word or words to complete the passage.

Proteins are made of monomers Called ..o These monomers
are JoOINEd tOGELNEN DY ..ouiii bonds, formed
during
............................................................................................. reactions.

Each monomer of a protein consists of a central carbon atom attached to a hydrogen
AtoM, @N R grOUD, @N couiiii e e e group and

= PP group. The sequence of monomers
determines the primary

structure of the protein.

(b) (i) Describe the three-dimensional (tertiary) structure of an enzyme.


https://stemup.co.uk

(ii) Explain how the primary structure of an enzyme determines its three-dimensional (tertiary)
structure and its properties.

(Total for question = 11 marks)

Q21.

Enzymes, messenger RNA (mRNA) and transfer RNA (tRNA) are involved in the synthesis of
proteins.

(a) The diagram below represents the structure of an enzyme.
Each circle represents an amino acid.
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(i) An enzyme is a protein and has a primary structure.
Explain the meaning of the term primary structure

(ii) Using the diagram and your own knowledge of enzymes, explain the importance of the
primary structure of an enzyme to its function.

STEMUP.CO.UK
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(b) Describe the roles of messenger RNA (mMRNA) and transfer RNA (tRNA) in protein synthesis.

(i) Messenger RNA

(Total for question = 13 marks)
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Q22.
Transcription and translation are processes involved in the synthesis of proteins.
(a) Put a cross X in the box to complete each of the following statements.

(i) Individual mononucleotides in a molecule of mMRNA are joined together by

[l A glycosidic bonds

[l B hydrogen bonds

[l € peptide bonds

[l D phosphodiester bonds

(ii) The maximum number of amino acids coded for by a molecule of mRNA that is 600
mononucleotides long is

L] A 100
[] B 200
[] € 300
[ D 600

(iii) When a gene that contains 22% adenine is transcribed, the mRNA produced will have

A 22% adenine

0% cytosine

O O O
w

C 0% thymine
[] D 28% uracil

(b) Describe the structure of a mononucleotide found in RNA.
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(Total for question = 10 marks)

Q23.
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Read through the following passage on protein synthesis, then write on the dotted lines the most
appropriate word or words to complete the passage.

Protein synthesis involves two stages. The first stage iS ...
and

takes place in the nucleus of the cell. During this stage, a molecule called

................................................................. is made using the antisense DNA strand as a template.
The second stage, KNOWN @S ... e , takes place in the
cytoplasm of

the cell on structures called ... . During this stage,
................................................................. molecules enable the amino acids attached to them to

(Total for question = 6 marks)

Q24.

Cystic fibrosis and albinism are examples of recessive genetic disorders. Krabbe disease is
another example of a recessive genetic disorder.

Krabbe disease is caused by mutations in the GALC gene, resulting in a deficiency of an enzyme
called galactocerebrosidase.

(a) Explain the meaning of each of the following terms.

(i) Mutation

(b) Suggest how a mutation in the GALC gene could result in a change in the enzyme
galactocerebrosidase.
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(c) Two parents are both carriers of the recessive allele for Krabbe disease.

In the space below, draw a genetic diagram to show the possible genotypes and phenotypes of
their children.

Use the genetic diagram to find the probability of these parents having a child with Krabbe
disease.

Probability ..o

(d) State how these parents could determine whether or not their unborn child has Krabbe
disease.

(Total for question = 12 marks)

Q25.

Messenger RNA (mRNA) and transfer RNA (tRNA) are important nucleic acids involved in the
process of protein synthesis.

(a) Describe how a molecule of mMRNA is made during transcription.
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X

For each of the statements below, put a cross (X) in the box that corresponds to the correct
statement.

(i) Part X binds to

A an amino acid for transcription
B an amino acid for translation

C mRNA for transcription

O 0O O O

D mRNA for translation

(ii) Part Y is a

[ A glycosidic bond
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[l B hydrogen bond
[l € peptide bond
[l D phosphodiester bond

(iii) Part Z binds to

A an amino acid during transcription

an amino acid during translation

0O 0O O
w

C mRNA during transcription
[ D mRNA during translation

(c) Using the information shown in the diagram, describe two ways in which the structure of a
tRNA molecule differs from the structure of a mRNA molecule.

(Total for question = 9 marks)

Q26.

Lysozyme is an enzyme found in tears. Lysozyme can destroy some bacteria by
breaking down the polysaccharide chains that form part of their cell walls.

The primary structure of lysozyme is a specific sequence of 129 amino acids.
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Two of the amino acids that make up the active site are in positions 35 and 52 in
the primary structure.

Suggest how these two amino acids could be brought closer together to form
part of the active site of this enzyme.

Q27.

A study was carried out into the number of cigarettes smoked by men per year and the number
of deaths from lung cancer.
The graph below shows the results of this study.
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(a) Describe the changes in the number of deaths from lung cancer between 1920 and 1975.

(b) The results of this study indicate that there is a correlation between cigarette smoking and
lung cancer.

(i) Explain the meaning of the term correlation.
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(ii) Describe the evidence shown in this graph that suggests there is a correlation between
cigarette smoking and the number of deaths from lung cancer.

(iii) Give two additional pieces of information that would increase the validity of any
conclusions made from this study.
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(c) Emphysema is another lung disease associated with cigarette smoking. One symptom of
emphysema is shortness of breath. This is due to the damage to the alveoli and destruction of
capillaries surrounding the alveoli.

The diagram below show alveoli from a lung of a person with emphysema and some alveoli from
a healthy person.

Alveoli from a lung of a
person with emphysema

Alveoli from a healthy
person

Use your knowledge of the structure of the lung and its adaptations for gas exchange to explain
why a person with emphysema has problems with gas exchange.
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(Total for question = 12 marks)

Q28.
Enzymes act as biological catalysts.
Amylase is an enzyme present in saliva that catalyses the hydrolysis of starch into maltose.

*(a) Describe the structure of starch.

(b) Explain the meaning of the following terms.

(i) Catalyst
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(c) Bread contains a high proportion of starch. If bread is chewed for a long period of time it
begins to taste sweet.

Suggest why bread tastes sweet after chewing for a long period of time.

(Total for question = 10 marks)

Q29.
One function of DNA is to act as a template for the synthesis of messenger RNA.

State what is meant by the term template for the synthesis of messenger RNA.
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Q30.

Haemoglobin contains four polypeptide chains, two a chains and two B chains. Haemoglobin has
the amino acid glutamic acid at position 6 in each B chain.

The R group for glutamic acid is —CH,—CH,—COOH

Draw a structural diagram of the amino acid glutamic acid.

(Total for question = 3 marks)

Q31.

(a) In the space below, draw a labelled diagram to show the structure of an artery.

(b) Explain how the structure of an artery relates to its function.

(c) Give two differences between the structure of a vein and the structure of a capillary.
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(Total for question = 7 marks)

Q32.

Read through the following passage on the structure of DNA, then write on the dotted lines the
most appropriate word or words to complete the passage.

A DNA molecule consists of two strands of mononucleotides. Each of these strands
is twisted around the other, FOrmMiNg @ .....coooiiiiiiii .

Each mononucleotide consists of a pentose sugar called

A DASE AN @ v . In each strand, the
mononucleotides are
held together DY ... bonds.

The two strands are held together by complementary base pairing. Adenine bonds

WIEN o and cytosine bonds with

The name of the bond that forms between these bases is a

.......................................................................... bond. A DNA molecule that is composed of 34%
adenine

Will be composed Of ... % cytosine.

(Total for question = 8 marks)

Q33.
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DNA is a very important molecule in living organisms as it carries the genetic code that controls
all characteristics. When a cell divides, the DNA molecule replicates so that each resulting
daughter cell is genetically identical to the original parent cell.

The diagram below shows part of this process of DNA replication.

J =
| Part of parent
K " DNA molecule
L
Moo f——u ]

¥ ™ S Part of new

4 3 0 DNA molecule
p .

o |

For each of the statements below, put a cross in the box that corresponds to the correct
statement about DNA structure or DNA replication.

(a) The structure labelled J is

[l A ribose
[l B aglucose
[l € B glucose

[l D deoxyribose

(b) The structure labelled K is a

[l A phosphate group
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[l B phosphorus atom
[l € sulphate group

[l D potassium atom

(c) The bond labelled L is a

A peptide bond
B phosphodiester bond

hydrogen bond

O O o O
o)

D glycosidic bond

(d) The structure labelled M is a

A polynucleotide
B mononucleotide

polypeptide

O 0O o O
o)

D mononucleoside

(e) If the base labelled N on the parent DNA molecule is adenine, the base labelled O on the new
DNA molecule is

A uracil
guanine

C thymine

O O O O
w

D cytosine

(f) The bond labelled P is a

[l A peptide bond
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[l B phosphodiester bond
[l € hydrogen bond

[l D glycosidic bond

(Total for question = 6 marks)

Q34.
The polynucleotides, DNA and RNA, are involved in the process of protein synthesis.

For each of the statements below, put a cross X in the box that corresponds to the correct
statement.

(i) A mononucleotide consists of three components represented by the diagrams below.

base pentose sugar phosphate group

— () O

The diagram that shows the correct arrangement of these components in a mononucleotide is

L7

(ii) During transcription of the section of DNA shown below, a single base is paired
incorrectly.

|C-T-A-A-C-T-G-C-A|
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This transcription error results in an mRNA molecule with the following sequence.

O A [C-A-T-T-G-A-C-G-T|

0B |[G-A-U-U-C-A-C-G-U]

O C |[G-A-U-U-G-A-C-G-U|

0D |[G-T-U-U-G-U-C-G-U|

(iii) The following stages occur in the production of a protein from a section of DNA:
1. the mRNA molecule leaves the nucleus

2. peptide bonds form between adjacent amino acids

3. the base sequence is transcribed

4. the tRNA anticodons pair with the mRNA codons.

The sequence of events occurs in the following order.

(Total for question = 3 marks)

Q35.

Active transport and facilitated diffusion are two ways in which some molecules can move
through cell membranes.

High concentrations of sodium chloride in blood plasma can damage red blood cells.

Explain the effects on red blood cells of high concentrations of sodium chloride in blood plasma.
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(Total for question = 3 marks)

Q36.
Amylase is an enzyme that catalyses the breakdown of starch to maltose.
The effect of temperature on the breakdown of starch by amylase was investigated.

The quantity of maltose produced was measured during the course of two experiments: one
carried out at 18 °C and the other at 23 °C.

The graph below shows the results of this investigation.

A

- Key:
7 23°C
P - —-=18°C

Quantity of
maltose produced
N

| | | | | | | |
0 2 4 6 8 10 12 14 16

Time / min

(i) State why the quantity of maltose produced became constant in this investigation.
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(ii) Explain why, in the first four minutes of this investigation, more maltose was produced at 23
°C than at 18 °C.

(iii) On the graph, draw the curve you would expect to obtain if the experiment at 23 °C is
repeated with an increased amylase concentration.

(iv) Describe how the effect of amylase concentration on the breakdown of starch at 23 °C could
be investigated.
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(Total for question = 9 marks)

Q37.
The molecules DNA and RNA are involved in protein synthesis.

The diagram below shows part of the process of protein synthesis.

For each of the statements below, put a cross X in the box that corresponds to the correct
statement.

(i) mRNA is represented on the diagram by the

L1 A letterP
[] B letterQ
[ C letterR
[l D IletterS

(ii) The anticodon is represented on the diagram by the
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A letterQ

[0 B letterR
0 C letterS
0 D letterT

(iii) The bonds linking the structures labelled U are called

A amino bonds

B hydrogen bonds

C peptide bonds

D phosphodiester bonds

(iv) Name the stage of protein synthesis illustrated in this diagram.

(Total for question = 4 marks)

Q38.
The molecules DNA and RNA are involved in protein synthesis.

(i) Name the sugar in DNA.
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(Total for question = 3 marks)

Q39.

The sequence of amino acids in a polypeptide chain is determined by the sequence of bases in
DNA. This sequence of bases is used as a template to synthesise messenger RNA (mRNA).

(a) Describe the structure of an amino acid.

(c) The table below shows the amino acids coded for by the codons on mRNA.
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Three-letter codons of mRNA and the amino acids specified by the codons

AAU : CAU o GA sy UA :
AAC _HAsparagine CAC | Histidine GA(LZj_ Asparatic acid UA(L:J:I— Tyrosine

AAA ; CAA g GA UAA
AAG _Hysine CAG | Glutamine GAH Glutamate UA Stop
ACU CCU — GClUH uc
ACC hreonine i Proline GCC | Alanine UCC Serine
ACA CCA GCA UCA
ACG CCG - GCG- ucC
AGU 7 cerine CGU — GGU- UG cysteine
AGC UGC
CGC — Arginine GGC — Glycine
CGA g GGA y
AGA :I—A .. GG CGC UGA— Stop
AGG I rginine UGG— Tryptophan
en . Cuu GU UUU:I— Phenylalanine
AUC soleucine UuC
AUA it Leucine Aaiac Valine
CUA GUA UU
N e O L ng LS

The diagram below shows part of a messenger RNA molecule.

(i) Place a cross X in the box next to the complementary sequence of bases found on the strand
of the DNA molecule, from which part of this mRNA molecule was synthesised.

[IA GGTAAGCGCCTT
[IB GGUAACGCGGAA
[]1C AACGGAUAUUGG
[ID AACGGATATTGG

(ii) Place a cross X in the box next to the sequence of amino acids found in the polypeptide
chain that is coded for by this part of the mRNA molecule.

[l A proline lysine alanine valine
[l B proline phenylalanine alanine valine
[l € glycine lysine arginine glutamine

[l D proline lysine alanine glutamine
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(iii) Place a cross X in the box next to the final codon on this mRNA molecule if GUU is the last
codon for an amino acid.

[] A AGU
[1 B ACU
[] € UCA
[ D UGA

(Total for question = 9 marks)

Q40.

The fluid mosaic model explains our current knowledge of the structure of cell membranes and
the movement of molecules in and out of cells.

The diagram below illustrates some of the components of the fluid mosaic model.

L &@ WA éﬁ
W%?X& @w%mm

Cholesterol

For each of the statements below, put a cross X in the box that corresponds to the correct
sentence.

(i) Osmosis is an example of

A active transport
B mass transport

movement of a solute down a concentration gradient

O o o O
)

D passive transport

(ii) During facilitated diffusion
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A ATP is used to move ions
B ions move against a concentration gradient

C ions move down a concentration gradient

O O 0O O

D ions move directly through the phospholipid bilayer with no other molecules involved

(iii) Endocytosis

[J A involves the bulk release of molecules from a cell
[0 B involves the production of a vacuole or vesicle
[J € isa passive process
[0 D isinvolved in gas exchange
(Total for question = 3 marks)
Q41.

The cell surface membrane is involved in the transport of materials into and out of the cell.

The symbols below represent some of the components of a cell surface membrane.

I

(a) Using these three symbols and your own knowledge, in the space below draw a diagram to
show the structure of a cell surface membrane.

(b) The table below gives statements relating to the processes of diffusion, facilitated diffusion
and active transport.

For each process, place a tick (v') in the box if the statement applies to that process.

Place a cross (x) in the box if the statement does not apply to the process.
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Statement "
Diffusion

ATP is required

Membrane proteins are
involved

Direction of transport

is always down a
concentration gradient

Process

Facilitated Active
diffusion Transport

(c) The graph below shows the rate of uptake of a substance by facilitated diffusion into a cell.

Rate of uptake

—

External concentration of substance

Using the information in the graph, explain why the rate of uptake changes.

Q42.

(Total for question = 8 marks)
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Patients with kidney failure may be treated with a dialysis machine.
This removes excess water and solutes, such as urea, from their blood.

A dialysis machine includes a partially permeable membrane and dialysis fluid. This fluid consists
of water with controlled concentrations of salts and glucose.

The diagram below shows a dialysis machine in use.

Y r—an

[N blood flow

ANA from patient Iy
N ‘l'_l_\ < 200cm?*min! waste dialysis
'1. %T; \ fresh dialysis — fluid removed

\ / ."" fluid inlet ~__|

l“/ lﬁf T I[ “tubes of partially

1|1 permeable membrane
| containing dialysis fluid

. blood to patient
\ B — //‘

(i) The rate of blood flow through the dialysis machine is 200 cm?® min™>.

Calculate how long it would take this dialysis machine to process 5 dm? of blood.

Show your working.

........................................................... minutes

(iii) Suggest why fresh dialysis fluid is added and waste dialysis fluid is removed during this
procedure.
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(Total for question = 5 marks)

Q43. Lipoprotein lipase is a biological catalyst and is involved in the hydrolysis of
triglycerides.

(a) For each of the statements below, put a cross X in the box that corresponds to the correct
statement.

(i) A catalyst

A decreases the rate of reaction by increasing the activation energy
B decreases the rate of reaction by reducing the activation energy

C increases the rate of reaction by increasing the activation energy

O 0O O O

D increases the rate of reaction by reducing the activation energy

(ii) Hydrolysis results in bonds between glycerol and a fatty acid

[l A being broken and water being formed
[l B being broken and water being used
[l € being formed and water being formed
[l D being formed and water being used

(iii) A triglyceride is made from

[l A one glycerol and one fatty acid
[l B one glycerol and three fatty acids

[l € three glycerols and one fatty acid
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[l D three glycerols and three fatty acids

(iv) A type of bond found in a triglyceride is

A an ester bond
a glycosidic bond

C a hydrogen bond

O O O O
@

D a phosphodiester bond
(b) Some people have a mutation in the gene coding for lipoprotein lipase.

The table below shows the mean concentration of some types of lipid in the blood of people
without the mutation and in the blood of people with the mutation.

Mean concentration of lipid in blood

/ mg dm™
Type of lipid
People without the People with the
mutation mutation
Triglyceride 102 93
LDL cholesterol 121 111
HDL cholesterol 48 49
Total cholesterol 186 179

It has been suggested that people with this mutation may be more at risk of developing
cardiovascular disease (CVD).

(i) Give two reasons why the information in the table does not support this suggestion.

(ii) Name the type of drug that could be given to people with this mutation, to reduce the risk of
developing CVD.
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(Total for Question = 8 marks)

Q44.

Triglycerides are lipids that are an important source of energy for the body. Triglycerides are
broken down and reassembled in the body.

(a) The diagram below shows the structure of a triglyceride.

H
H—{’l—O—C—Fattyacid chain
{I_I)
H—C— O —C—Fatty acid chain

||
0

H—C— O — C— Fatty acid chain

| ||
H 0

In the space below, draw a diagram to show the molecules produced from the complete
hydrolysis of the triglyceride.

(b) Suggest the possible consequence of a very low fat diet for someone who has a very active
lifestyle.
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*(c) Groups of enzymes help the body to break down and process triglycerides.

Abnormalities in these enzymes can lead to the build-up of lipids that would have been broken
down.

Explain why a gene mutation can result in an enzyme that is unable to break down lipids.

(Total for question = 10 marks)

Q45.

One function of DNA is to act as a template for the synthesis of messenger RNA.

Place a cross X in the box to complete each of the following statements.
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(i) DNA and mRNA both

A contain ribose

contain thymine

O O 0O
w

C have a double helix structure

(]

D have a sugar-phosphate chain

(ii) One advantage of DNA having two complementary strands is that

A diploid cells can inherit DNA from both parents

hydrolysis of DNA is faster

o o O
w

C semi-conservative replication is possible
[J D transcription and replication can occur at the same time
(iii) Analysis of a sample of DNA found that 40% of the nucleotides contained

cytosine. In the same sample of DNA the percentage of nucleotides
containing adenine would be

O A 10%
L0 B 20%
0 € 40%
L0 D 60%

Q46.
* Haemoglobin is a protein found in red blood cells that helps transport oxygen in the blood.

In sickle cell anaemia, the presence of the allele (a) in place of the normal allele (A) results in a
change of one amino acid in the haemoglobin molecule.

This mutation changes the properties of haemoglobin and can result in red blood cells becoming
less flexible and blocking small blood vessels.

The frequency of the recessive allele (a) is much higher in populations in West Africa than in
populations in Northern Europe.
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People in West Africa have a much higher risk of being infected with malaria parasites and
developing severe anaemia than people in Northern Europe.

People who are heterozygous for sickle cell anaemia have sufficient amounts of normal
haemoglobin to prevent severe anaemia.

One theory suggests that the malaria parasite (Plasmodium sp.) causes red blood cells with any
modified haemoglobin to rupture. This occurs before the parasite can reproduce.

Explain how a change of one amino acid can lead to a change in the structure and properties of
the haemoglobin protein.

(Total for question = 4 marks)

Q47.

A student investigated the movement of molecules into red blood cells. He placed red blood cells
into a solution of molecule W.

He then measured the concentration of W inside the cells over a period of 15 minutes.


https://stemup.co.uk

The graph below shows the results of this investigation.

0.70

0.60 x % X

0.50

0.40

0.30

0.20

Mean concentration of molecule W inside cell / moldm=
N

0.10

0.00

Time / min

The student then left the red blood cells in distilled water.

After 2 minutes, he observed that some of the red blood cells had a larger volume and some had
burst.

Suggest an explanation for his observations.
(3)

STEMUP.CO.UK
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(Total for question = 3 marks)

Q48.
The lungs in @ mammal are adapted for efficient gas exchange.

The diagram below represents the approximate concentrations of oxygen and carbon dioxide
inside an alveolus and a capillary in the lungs.

These gases will diffuse at different rates.

Alveolus

15% oxygen
5% carbon dioxide

8% oxygen
7% carbon dioxide

_

Capillary

Using the information in the diagram, explain the difference in the rate of diffusion of these
gases.
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(Total for question = 2 marks)

Q49.
The lungs in a mammal are adapted for efficient gas exchange.

Fick's law of diffusion states that the rate of diffusion is proportional to the surface area, the
difference in concentration and the length of the diffusion pathway.

This law is represented by the following formula.

surface area x difference in concentration
length of diffusion pathway

Rate of diffusion is proportional to

* Using the information given in the question and your own knowledge, explain how rapid
gaseous exchange takes place in a mammal.
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(Total for question = 5 marks)
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Q1.

(a) This question was designed to test the candidates' understanding of gas exchange in a
different context to the lungs, and the circulation system in a mammal. Candidates were
directed to use the information in the photograph to inform their answer. They were also
informed that the amoeba is a single-celled organism.

Many candidates scored highly on this question, recognising that gas exchange takes place by
diffusion across the cell membrane, involving oxygen and carbon dioxide moving from an area of
high concentration to an area of lower concentration.

Unfortunately, several candidates ignored the context and described gas exchange with blood.
Others described other transport processes, most commonly osmosis.

This is a typical response scoring all four available marks.
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2 An amoeba is a single-celled organism that lives in water. Gas exchange in an
amoeba occurs between the water and the cytoplasm.

The photograph below shows an amoeba, as seen using a microscope,

Nucleus

Cell membrane

Cytoplasm

Magpnification x800
Dr Jeremy Burgess / Sclence Photo Library

*(a) Using the information shown in the photograph and your own knowledge,
suggest how gas exchange occurs in an amoeba.

(4)
(ro3.excnongs. NOPELNS. DY, CUPALSION,. wINE MKLCAMLL. M. FIOMN..
Q. Qred. g nagia. cancenmadion 12 Law. concen o ion. Lol e g utlibawm (S. ...
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Results Plus: Examiner Comments
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his candidate successfully identifies where and how diffusion takes place. They also describe
the direction the relevant gases will diffuse, also recognising that oxygen and carbon dioxide are
small molecules.

mistakes.

2 Anamoeba is a single-celled organism that lives in water. Gas exchange in an
amoeba occurs between the water and the cytoplasm.

The photograph below shows an amoeba, as seen using a microscope.

Nucleus

Cell membrane

Cytoplasm

Magnification x800
Dr Jeremy Burgess / Science Photo Library

*(a) Using the information shown in the photograph and your own knowledge,
suggest how gas exchange occurs in an amoeba.
(4)

e ameebn. hey Y AN 1rwfﬁ*fw\j - Sig) é@m/ﬂi f-'—“js(}fr’i'ﬂﬂaf B —

0N puntilen.. pund. dibwe. Onvoveh e, el mumbrade. 1060 Bk
bl =™

MA LS el e U Cull). STV Ko AN, ACA....

— 187 W < SO & 27 CLL ITETTTR. ......

L Owsl rm-({f}ﬂ?{@peﬂmfﬂb& -

Results Plus: Examiner Comments

his response gains credit for recognising the direction oxygen moves, the involvement of the
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cell membrane and the concentration gradient. However, they name osmosis as the transport
process and describe an open circulatory system for the amoeba.

Results Plus: Examiner Tip

ust because an aqueous environment is described, osmosis is not the only transport process
possible.

. e Tirst part of question 2 asked specifically about gas exchange in the organism. This par
of the question asked candidates to describe how oxygen moves from the cell membrane to the
centre of the cell.

Many candidates readily recognised that the transport process involved was diffusion and that it
was taking place in the cytoplasm from an area of a high concentration to an area of low
concentration.

However, many candidates described transport across the membrane rather than within the cell,
and many described alternative transport processes (often endocytosis or active transport).

This is an example of a response scoring both marks available.

(b) Suggest how oxygen passes from the cell membrane into the centre of an
amoeba.
(2)

. D}s\wi& o Bvol) wsaheea odrova_ Aol el vwaene. \oﬁ
o A)?;-g%mm Mﬁm@‘r Yoo (.n\v?\o&m C('\r e, owoakoes %{ww&
ECVA ' W aakw\.ﬂ dthAlo ke os C%tﬁ,ma WSS ek m.wiu%

Results Plus: Examiner Comments

Credit can be given to this response for recognising that diffusion is taking place in the
cytoplasm. They would also get credit for describing the concentration gradient if it was needed.

{b) Suggest how oxygen passes from the cell membrane into the centre of an
amoeba.

(2)
Ak gcﬂis *‘(lm.qgh__ﬂ_aﬂ Cz,u;wub.ﬁ/m ﬂqy@/ﬂ _
ASMOSE....indo . the. .anotho. . o
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Results Plus: Examiner Comments

Both the location and process are wrong for the question asked. Both of these mistakes occurred
quite frequently.

Results Plus: Examiner Tip

Read the question carefully and think about the location asked and what molecule is being
moved.

Q2.

(a) Part (a) was well done, provided the candidates described the effects of the gene therapy
and not what happened to the control rats.

(b) (i) Candidates do not fully understand the role of viruses, in this case, in gene therapy. Many
candidates did not identify the virus as a vector and even more did not appreciate that the virus
introduced the gene into the CELL.

(i) Describe the role of the viruses in this investigation,
(2)

(]

. \Ecn_a Mﬁﬂxﬁ‘v\.{u-% o P R TR, .... Do ST,

Results Plus: Examiner Comments

his was a typical vague response.

Results Plus: Examiner Tip

he vector introduces the gene into the CELL

exam, including reading through the mark schemes afterwards. This not only familiarises the
candidates with the format of the paper and style of the questions, but more importantly
illustrates the sort of points we are looking for on the various topics.

STEMUP.CO.UK
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Q3. No Examiner's Report available for this question

Q4.
Question (a)

Most candidates gained at least two marks by correctly drawing a Punnett square and identifying
the resulting 25%. However, a much smaller proportion also identified the phenotypes of the
potential offspring and even fewer clearly identified the genotype of the parents separately from
the Punnett square. A few candidates thought that the probability would be 0, because the
couple had already had an affected child. Thankfully very few candidates included a ratio as
their answer instead of the requested probability.

This response gained all four available marks.
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Id= Cowvrany
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probability .. 25,4 . ..o

Results Plus: Examiner Comments

Marks were awarded for:

genotype and gametes of the parents clearly shown;

genotypes of the possible children clearly shown;

genotypes of the possible children clearly linked to the phenotypes;
probability correct.
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Results Plus: Examiner Comments

he Punnett square and resulting probabilities are both correct.
A full genetic diagram should ideally include clearly the parents' genotype - labelling the Punnett
square as genotype is not sufficient as the Punnett square sets out the gametes from each
parent. It should also make it clear what phenotypes the possible resulting genotypes will cause.
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Results Plus: Examiner Comments

One mark was gained for the genotypes of the possible children being shown.

ust because the parents have already had one child who was affected the probability for each
child will remain 25% and not fall to 0%.

The most common correct answers involved getting cells via a mouth swab or blood test and
many candidates gained a mark for testing for the MLD allele. Many candidates lost marks via
stating Amniocentesis or Chorionic Villus Sampling as suitable techniques. Answers were even
written this way with the words 'new born baby' included. Some candidates wanted to screen the
parents rather than test the baby. Brain scans were also thought to be a good idea by some.
Alleles and genes were occasionally being examined under a microscope.

Some candidates confused gene therapy and gene testing and therefore described the potential
treatment rather than the diagnostic test.

This response gained both marks available.
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Results Plus: Examiner Comments

Marks were awarded for a suitable method of getting sample cells from the baby and recognising

what you are looking for in the test. Even though this response gained full marks, ideally it would
also recognise that you would need to extract the DNA from the cells for testing.
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Results Plus: Examiner Comments

his response is typical of many that suggested using a prenatal test on a new born baby.
Screening for genetic disorders is also not clear enough for credit at this level.

Results Plus: Examiner Tip

Read the question and context carefully when selecting which genetic screening test to use. Ask
yourself whether the context relates to pre-implantation, prenatal (before birth), after birth, or
screening of the parents.
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Results Plus: Examiner Comments

his response has the context of what to test, but has not suggested how the somatic cell would

be removed. MLD and mutations in the DNA are not clear enough to credit for what is being

Many candidates concentrated upon detailed descriptions of the dominant gene (stated in the
question stem) being carried by the virus (rather than the modified stem cell) into the child,
rather than the normal/functioning gene/allele and so scored no mark here. Similarly, many
described that this dominant gene would replace the recessive allele and so again gained no
credit.

Transcription and translation were occasionally mentioned, along with the idea that the normal
protein can now be produced by these modified cells.

A significant number of candidates gained credit by describing replication/mitosis of the stem
cells, although some were confused between the virus and the stem cell and many had stem
cells invading the nucleus of other cells and producing new genes.

This response gained all three available marks.
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Results Plus: Examiner Comments

Marks were awarded for:

normal allele now in the stem cells;
protein produced from the normal allele;
stem cells can divide and make more cells.

IS response gained N0 marks.
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Results Plus: Examiner Comments

his response is typical of the many candidates who still think that somatic gene therapy
removes or replaces faulty alleles, rather than adding an additional allele.

Results Plus: Examiner Tip

hink carefully about what is happening in somatic gene therapy, particularly when treating a
recessive genetic disorder. Don't forget that the purpose is to get a normal gene into the nucleus
for transcription so that the correct protein can be made to restore normal functioning of the cell

A number of candidates gained one of the two available marks; they would establish the idea of
a control group or the concept of the treatment being effective but didn't then go on to explain
why they were a good control.

Similar genes were most popular with relatively few candidates identifying other factors such as
the environment in which they are raised. A number of candidates lost a mark as they wrote
about siblings having the same/identical genes or about DNA rather than genes/ alleles.
Candidates often described how the comparison showed that the treatment was effective but
failed to mention that the siblings acted as a control or that they made the comparison valid.
Just stating that they would be compared was not sufficient for credit as that is what was stated
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in the question.

This response gained both available marks.
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Results Plus: Examiner Comments

Marks were awarded for recognition that the siblings were a control group and that they are a
suitable group because other variables are controlled e.g. similar environment.

Results Plus: Examiner Tip

Similar DNA is a bit vague as they can be said to have similar DNA to a cucumber, which would
not be a suitable control for this investigation.
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Results Plus: Examiner Comments

his response does not go much beyond restating the question so does not gain any credit.

Results Plus: Examiner Tip
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Compare is stated in the question so you need to either explain why this is a valid comparison or
make it clear that you understand the concept of making use of a scientific control in an
investigation.

A large number of candidates successfully described the benefits outweighing the risks and the
desire of the parents to give their child a better future. It was good to see that there were a
number of candidates who described the value of scientific research and the potential future
benefit to others of such trials.

Some candidates approached this question from the wrong perspective focussing on why a
parent would be asked to give consent, rather than of why the consent might be given. For
example, they focused upon the ethical and moral issues, such as the parents' responsibility to
the child, and the legal implications if the treatment failed or went wrong. Others described that
the parents would have to give consent because the baby was not able to.

This response gained both marks.

Results Plus: Examiner Comments

Marks were awarded for:
benefits outweigh the risks;
the risk of gene therapy are small.
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Results Plus: Examiner Comments

his is an example of one of the most common correct lines of reasoning. However, only one
clear point has been made so this only gets one mark.
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Q5.

(a) This question tested the candidates' understanding of the processes of preimplantation
genetic diagnosis and prenatal genetic screening. The key to success for this question was
understanding the terms preimplantation and prenatal.

5 Genetic screening can be used to determine if an embryo has a genetic disorder, such
as cystic fibrosis,

(a) The table below refers to the methods used in preimplantation genetic diagnosis
and prenatal genetic screening.
If the statement is correct, place a tick (v') in the appropriate box and if the
statement is incorrect, place a cross (x) in the appropriate box.
(2)

Statement
Method of Screening
screening performed during c'":h':“::"’ from
pregnancy !

Preimplantation X \/
genetic diagnosis
Prenatal genetic ;"
screening \/ x

Results Plus: Examiner Comments

his is an example of a response that scored both marks.

Results Plus: Examiner Tip

his is a good example of how you can clearly show that you have changed your mind when
making a change in a tick or cross response.
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5 Genetic screening can be used to determine if an embryo has a genetic disorder, such
as cystic fibrosis.

{a) The table below refers to the methods used in preimplantation genetic diagnosis
and prenatal genetic screening.
If the statement is correct, place a tick (v} In the appropriate box and if the
statement is incorrect, place a cross (x) in the appropriate box.

(2}
Statement
Method of Screening
pregnancy
Preimplantation X ‘_X

genetic diagnosis

Prenatal genetic / \./

screening

Results Plus: Examiner Comments
Both responses in the first column are correct, but neither of the responses in the second column

are worthy of credit. This is an example of where a change to a response is not clear enough,
and because it is ambiguous we are not able to award it credit.

Results Plus: Examiner Tip

If you change your mind make it clear by clearly crossing out the entire tick and replacing it with
a separate cross.
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Genetic screening can be used to determine if an embryo has a genetic disorder, such

as cystic fibrosis.

{a) The table below refers to the methods used in preimplantation genetic diagnosis
and prenatal genetic screening.

If the statement is correct, place a tick (v') in the appropriate box and If the

statement Is incorrect, place a cross (x) in the appropriate box.

(2)
Statement
Method of Screening
screening performed during ClH::mmd from
pregnancy —

Preimplantation V”F
genetic diagnosis
Prenatal genetic L
screening

Results Plus: Examiner Comments

Both ticks are correct for one mark, but we can't mark blanks as crosses.

Results Plus: Examiner Tip

If you are asked to fill in a table with a tick or a cross in the appropriate box make sure you do

| 5 Genetic screening can be used to determine if an embryo has a genetic disorder, such
as cystic fibrosis,

(a) The table below refers to the methods used in preimplantation genetic diagnosis
and prenatal genetic screening.
If the statement is correct, place a tick {v) in the appropriate box and if the
statement is incorrect, place a cross [(x) in the appropriate box.
(2)

Statement
screening performed during c"“:h":“‘.;"“ from
pregnancy s

Preimplantation
genetic diagnosis

7x

/|

Prenatal genetic
screening

%/

S
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Results Plus: Examiner Comments

his is an example of one of the most common errors where candidates think that prenatal
screening involves embryos rather than a fetus.

Results Plus: Examiner Tip

Make sure that you are clear that preimplantation involves cells being removed from an embryo
before it is implanted in the uterus; whereas prenatal screening involves the developed fetus
during pregnancy and before birth.

of prenatal genetic screening.

This response does not gain any marks.

(b) (i) Name one method of prenatal genetic screening.
{n

o ENede it obdeven fo @ cadiok bl all,

Results Plus: Examiner Comments

his response contains two mistakes: 1. they are asked to name not describe the process; 2.
many candidates think that prenatal screening involves embryos.

Results Plus: Examiner Tip

Make sure you learn the names of processes included in the specification.

(b) () Name one method of prenatal genetic screening.

(1)

Results Plus: Examiner Comments

his is a common example of a response that failed to score the available mark because the
spelling error makes the first word into something completely different and is not phonetically
correct.
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Results Plus: Examiner Tip

Chronic instead of chorionic is a common error that occurs frequently everytime a question like
this has been asked. Make sure you are aware of the danger.

{b) (il Name one method of prenatal genetic screening.
(1)

e AUMNIOCENIES)ES. . .

Results Plus: Examiner Tip

his was the most common correct response.

discussing an ethical or social issue related to prenatal genetic screening.

The most common correct responses either explored the possible loss of a healthy fetus through
miscarriage, or discussion over the issue of abortion as contradicting the 'right to life' of the

fetus.

The most common error for candidates was to discuss their answers in the context of an embryo,
demonstrating that they had either recalled previous mark schemes or did not understand the
context of the question.

This response scores both marks available.

(i} Discuss either one ethical issue or one social issue relating to the use of this
method of prenatal genetic screening.

oo The  procodiare. could . Coaitre o MI'SCOATIAgL.
S0, O pc:l{rﬁtx‘u,u@.hm}w% boby...Could be. Last. ..
Vs otl)...0OMSR. .. Mak... N0KALe.. Skess.. Qnd . CouLe her
b.. become. depresced......

Results Plus: Examiner Comments

his candidate has actually managed to identify an issue and develop two consequences; the

loss of the healthy baby and the stress/ depression of the mother. Either of these would have
been enough for the second mark.
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(i) Discuss either one ethical issue or one social issue relating to the use of this
method of prenatal genetic screening. .
OAQ. . LRCON ASSUO (S MOX. AL POXRAXS  AAGNA
RyAurOke. Aue erlony i€ W IN0S. e unSXC Arsrder,
AAC, AWKS IS £auon . Ououy. o QoRNAGN Wuwuoun. e,
A SOOO) ISR & O DE AKX Mas . POXNKS MOW),

A008 YO kegp e badoyy S M San plan. Rnan il
o W IR,

Results Plus: Examiner Comments

his candidate does not receive the mark for taking away the right to life of the embryo because
prenatal genetic screening does not involve embryos. However, they have been given credit for
the separate point about helping the parents prepare for the future.

Results Plus: Examiner Tip

Make sure you check the context of the question and do not repeat answers from previous exam
papers. Prenatal genetic screening involves obtaining cells from the fetus or placenta (not an

alleles. Disappointingly, a very common error was to state that this allele was removed or
replaced by the normal allele by gene therapy.

Only the better candidates referred to the correct protein being formed by the cells as a result of
gene therapy.

This response scores both marks available.

' N

{c) Gene therapy has the potential to treat some genetic disorders.

(i) Explain why gene therapy has the potential to treat some genetic disorders,
(2)

(Tenetic. dssSer 0Ls. Out. COMIRA. by Q. 4. MUALOLDN g the DNA. bUL.
8&m maa.f-b; Coun. WSE. NeCtOrS 172 inSest. e ncfmcx,t_fx:»rm.gw ;
AMLLL INED Ceals. SO A can bl ranscabed and. traansiaseed

Results Plus: Examiner Comments
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his candidate has recognised that the disorder is caused by a faulty allele and that gene
therapy inserts a normal allele into the cells. They would also have gone on to achieve the third
marking point available if they had told us what is produced by transcription or translation of the
normal allele.

{c) Gene therapy has the potential to treat some genetic disorders.

(i) Explain why gene therapy has the potential to treat some genetic disorders.
(2)

IFfeplaceo The oMUty aldeie tha- Couuad thae okd-
Oroler. Wit the. noymal odiR. . with. the uAe Op a.
Uy, 10 Motore funtenad u. the bowj fhot e
duaordar. pugnt. dose. (s peolum) Wik

Results Plus: Examiner Comments

his candidate gains a mark for recognising that the genetic disorder is caused by a faulty allele,
but they are wrong to state that this allele is replaced by gene therapy, and they go on to start
describing how to carry out gene therapy (previous question ii) rather than explaining how gene
therapy can treat the disorder.

Results Plus: Examiner Tip

It is very difficult to remove, replace or correct an allele within a cell. Gene therapy is designed
to place a 'normal' allele within a cell, in addition to the existing alleles in the genome.

to a suitable delivery mechanism for the vector. A third point was gained by the more able
candidates, usually for reference to the introduction of the alleles into cells. It was pleasing to
note that some candidates understood the need to repeat the treatment.

Few candidates correctly referred to the site of delivery (eg. the lungs). Only the best candidates
correctly identified the use of genes coding for the CFTR protein OR channel.

This response gained all three marks available.
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{ii) Suggest how patients with cystic fibrosis could be treated using gene therapy.
(3)

In. ¢yshc p0IOSIS, . M nocmal. formn. g ke QUL COdNng. (ol
fe CETE proten £5 LnSeibech Init, £P LI Oh CRALS. J03. O
veatte. (o= Nitus g Iposanmed). The. funchioning grene. 0 0.
Nonsuibed. And. NONSOLTA, . 50 Lhs . puOlioning fen QL
proteln. O3 PR, Repmc& beoremens . “COULA ke noedod a0
epuneLeal Ced s due. The virus or [1p0sumes. caua. be In the

fovenn. g0 it Q0| wilalth Ly breaumachin.....

Results Plus: Examiner Comments

his candidate has identified what allele is needed and how to insert it into cells via a vector and

aerosol. They have also recognised the need to repeat the treatment because the epithelial cells
die. The only significant thing missing from this very good answer is recognition of which organ
to target.

Q6.

(a) Q(a) Most candidates gained one mark for this recognising that two recessive alleles were
needed to show the disorder in the phenotype. However, surprisingly few candidates referred to
the disorder being due to a faulty gene or allele, ignoring the full name in bold or recognising
that the question was worth two marks.

Q(b)(i) - (b)(iv) These multiple choice questions were discriminatory and were well answered by
the majority of candidates. (b) (iv) caused the most problems, this may be due to parts (i)-(iii)
requiring the name of a person to be identified but part (iv) required the choice 'none of them' to
be made. Candidates may have been reluctant to choose a negative statement.

B Cystic fibrosis and albinism are examples of recessive genetic disorders.
Tay-Sachs disease is another example of a recessive genetic disorder.

(a) Explain the meaning of the term recessive genetic disorder.
(2)

.rmaam.r#.mw.g... dowdd we. Lonicd l“] Mt iartinbmnte ) o reait AL

Howk. G, tha. gerthic. o7 omhar G, g G powlhy /. doende (astiny

Results Plus: Examiner Comments

his is an example of a response that gained both marks available as they have recognised that
a recessive genetic disorder is caused by two recessive, faulty alleles.
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8 Cystic fibrosis and albinism are examples of recessive genetic disorders,
Tay-Sachs disease is another example of a recessive genetic disorder.

(a) Explain the meaning of the term recessive genetic disorder.

\t . meanS  twat I\M.M AL P
auLun ore. umﬁﬂd, éaﬁmr
oy a,wwtn be  precertin hee fﬁl@nﬁg@a

(2)

Results Plus: Examiner Comments

his is typical of the most common response where one mark has been awarded for recognising
that two recessive alleles are needed for the disorder to be present. However, they have not
explained what a genetic disorder is for the second mark.

Results Plus: Examiner Tip

Don't forget that genetic disorders are caused by faulty/mutant alleles.

B Cystic fibrosis and albinism are examples of recessive genetic disorders.
Tay-Sachs disease is another example of a recessive genetic disorder,

{a) Explain the meaning of the term recessive genetic disorder.
(2)

Somebody. has to be acavriec or s
+he disedse and two carriers ore needed -
the genehc. dsorder A enhinue down ¥n€
famly line.

Results Plus: Examiner Comments

his is an example of a response that failed to gain any marks as rather than defining the term
they have concentrated on how it could be inherited.
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8 Cystic fibrosis and albinism are examples of recessive genetic disorders,
Tay-Sachs disease is another example of a recessive genetic disorder.

(a) Explain the meaning of the term recessive genetic disorder.

s e when. W s
o
e Clifferent e ﬁ Fé.

Rececsive . odledes  axe  nat  elhauwon. in. . Hae

phcxm-hjpe.

Results Plus: Examiner Comments

his is an example of a response that failed to gain any marks because they have described
heterozygous rather than recessive genetic disorder.

C IS was a very discriminating question achieving the full range of marks, although less than
6 % of candidates managed to structure a full answer that gained them the full five marks
available. Interestingly candidates often either wrote a reasonably detailed description of the
gene therapy process or described how the investigation could be carried out by selecting a
suitable control group and monitoring the life spans of treated and non-treated sheep. Few
candidates combined both approaches. The most common mark was gained for identifying a
suitable vector (e.g. a virus).

There were a significant number of answers referring to screening techniques rather than
therapy. Some responses were also in the context of cystic fibrosis rather than adjusting to the
context of Tay-Sachs disease (for example the use of a nebuliser to insert the vector into the
lungs), suggesting that they had learnt a particular area of the syllabus and could not apply it to
a different context/ Some candidates even went into detail about the CFTR protein. Others wrote
in general terms about the application of gene therapy in humans, and completely ignored the
experimental design component.

Unfortunately, many students still think that the purpose of gene therapy is to replace faulty
alleles rather than provide a copy of a functioning gene.

This response scored all five marks available.
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*(c) Tay-Sachs disease is caused by a gene mutation that results in the build up of lipid
in the brain. Itis hoped that gene therapy will be able to treat this disease in the
future,

Sheep can also suffer from Tay-Sachs disease. Investigations have found that
gene therapy increases the life span of these animals.

Suggest how these gene therapy investigations could have been carried out.
(5)

Figtyy gou wioutd  nead &

C.ovrect aliole. £l . T\M_. DROG_ .
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Results Plus: Examiner Comments

his response gained credit for:

- inserting the healthy allele into a vector; - naming a suitable vector; - recognising that the
treatment needs repeating; - measuring the life spans of the sheep; - using a large sample of
sheep for reliability; - comparison to a suitable control group.
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Results Plus: Examiner Tip

Although this is a good response, this candidate has made a mistake in thinking that gene

*(c) Tay-Sachs disease is caused by a gene mutation that results in the build up of lipid
in the brain. It is hoped that gene therapy will be able to treat this disease in the
future,

Sheep can also suffer from Tay-Sachs disease. Investigations have found that
gene therapy increases the life span of these animals.

Suggest how these gene therapy investigations could have been carried out,
(5)

They cauld have lcoked a+ a noewval

__Sheep nithoud +he Tay - Sachs disaue
~and v easuved (S hfes pan. They Haen .
coulgl nave looked at he Same type o
_Sheep Wikh Toy- Sachi diewe and see
hows long 1#S Wfespan ie. finally they
_(ould _WYeat another Sheep W (bh |
Tay = Sache_dgease using gane therapy.
An.See_nowl lorg W hfeswan \C bofore
_deey mining i Lhe Wfes pan inureases
Or decveases  with. geng 4hevayy.

Results Plus: Examiner Comments

his response is typical of those candidates who did not describe how gene therapy could be

carried out, but did gain some credit for looking at the overall experimental design in the correct
context i.e. measuring lifespan and comparing to control groups.
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*(c) Tay-Sachs disease |s caused by a gene mutation that results in the build up of lipid
in the brain. It is hoped that gene therapy will be able to treat this disease in the
future,

Sheep can also suffer from Tay-Sachs disease. Investigations have found that
gene therapy increases the life span of these animals.

Suggest how these gene therapy investigations could have been carried out.
(5)
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Results Plus: Examiner Comments

his response is typical of those candidates who have confused genetic screening with gene
therapy and therefore not covered any relevant mark points.

Results Plus: Examiner Tip

Make sure you know the difference between therapy and screening and read the question
carefully to make sure you write about the correct one.

Q7.

Defining the terms again caused problems to candidates, especially gene and allele. Genes were
frequently described as something that codes for our characteristics and alleles as types
of gene.

Below are some examples to illustrate these points:
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—

7 Albinismiis a genetic trait resulting from the inheritance of racessive alleles.

(a} {i} Distinguish between the terms allele and gena.

The. cddede GeLes. . dhe Coar kst
7.6 gere,
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7 Mlblnlsi Is & genetic tralt resulting from the inheritance of recessive alleles.

(a) (I) Distinguish between the terms allale and gena.
2)

Alods. Wb pir'fd’f{:ikﬂ oA E-&-aﬂm-aﬂ Cmdgmi
W e ude alledn P (ool Q.9 Flou tedtied
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7 Albinism is 3 genetic vait resulting froms the inheritance of recessive alleles,

(@) (I} Distinguish between the terms allele and gene.
12)
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In (b), many candidates could identify that Cara, Jasjeet and Daniel were carriers of albinism but
some went on to penalise themselves by suggesting that other family members were too.
Naveeda was frequently named, as there are candidates who do not appreciate that the
heterozygous individual is referred to as a carrier and not the recessive homozygous individual.
Vague reasons were given for their choices, with few candidates actually explaining that an
allele was being passed on from parent to child.

Part (c) saw a variety of answers, the most frequent being the lack of camouflage that albino
squirrels would have. There were suggestions that white squirrels would not appear attractive to
other coloured squirrels and there were one or two candidates who commented on the number
of predators that squirrels had, compared to humans who have none.

The final part of this question must have appeared too straightforward to some candidates as
there were some very long and complicated answers. The weaker candidates simply rewrote the
information shown in the equation.

Q8.
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The vast majority of candidates managed to gain both marks available for this question on
transcription.

This response gained both marks available.

The DNA base sequence for part of a gene is shown below.

Write the mRNA base sequence produced from this sequence of bases.
(2)

TIGAAIAIG|ICIG GIGICIT

Results Plus: Examiner Comments

An example of the correct response.

Write the mRNA base sequence produced from this sequence of bases.
(2)

U|lGlAalaslA GCGGG}CU

Results Plus: Examiner Comments

his is an example of the most common mistake with this question where the candidate did not
recognise that Uracil (U) replaces Thymine (T) in RNA; or they thought this was replication.
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The DNA base sequence for part of a gene is shown below.

(2)

F\LUUUQ(J(,(Qi(IH

Results Plus: Examiner Comments

his candidate recognised that U replaces T in RNA, but did a direct copy, rather than
recognising that complementary base pairing would form the mRNA.

Qo. No Examiner's Report available for this question
Q10. No Examiner's Report available for this question
Q11.

(a) (i) Part (a) highlighted the fact that many candidates do not understand the difference
between terms such as structure, role or properties.

{ii Name the molecule labelled A and describe its structure,
(3)

Name . prespholpid.

Structure . HAD @ poStveis dhorged, polar haad, wainich i3 nplfepbaiie,
ot 3o con kR 6 ontack wikh waker, Atta0red, & o fodty ORG tad,
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Results Plus: Examiner Comments

A large number of candidates described the properties of the phospholipid molecule in part (i),
as illustrated by this response.
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Results Plus: Examiner Tip

Make sure before you go into the exam that you know the difference between the terms
structure, function and properties and that you read the question carefully to identify exactly
what you are being asked to describe.

molecule in part (a)(i) tried to write something different in part (ii). As a result, they scored no
marks, even though it was clear from their previous answer that they knew the Biology.

(b) In part (b), many candidates scored 3 marks and there were some very good responses.

(b) Some proteins in the cell membrane are involved In active transport and
facilitated diffusion. Describe the role of proteins in these cell transport

mechanisms,
(3)

Active transport . PBtes  OCY as PUIPS, A0 ILMTNG S Ihese.. PAME (S
W‘* !r‘nrwjh TOMUNG L0 by SelochvE . ond, unsed, ﬂt;g}zm
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Results Plus: Examiner Comments
Although this candidate scored 3 marks max, the reference to 'pumps' in the second part of their

answer would have negated a reference to channel protein; this is because '‘pumps' implies
active transport.

Results Plus: Examiner Tip

When describing concentration gradients, do not refer to 'along’, 'with' or 'against' concentration
gradients as such descriptions are too vague.

phospholipids can move within the membrane and therefore contribute to the fluidity of the
membrane. As a result, they could not explain how the results of this investigation could be
explained by the fluid mosaic model.
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Q1l12.

(b) This question asked candidates to use the information from a table to describe the effect of
temperature on permeability.

Most candidates spotted the overall trend, but only a few candidates described where significant
changes in permeability were shown (or didn't change) to receive the second mark.

Some candidates did not answer the question asked (describe the effect on permeability) and
lost marks by limiting their answer to describing the colour changes alone.

This response scores one of the two marks available.

(b) A student carried out an experiment to investigate the effect of temperature
on the permeability of beetroot membranes. Beetroots are root vegetables
that appear red because the vacuoles in their cells contain a water-soluble red
pigment. This pigment cannot pass through membranes.

Six cubes of beetroot were cut. One piece of beetroot was placed into a tube
containing 10 cm® of water and left for 20 minutes at 5°C, After the 20 minutes,
each piece of beetroot was removed from the tubes and the colour of the fluid
recorded.

The procedure was repeated at five other temperatures,

The results of this experiment are shown in the table below.

‘I;;hptrutuu /°C Colour of fluid
s plepink |
22 pale pink
- 42 ] pale pink
64 pink
o " akpnk
93 . red S

Using the information in the table, describe the effect that temperature has on
the permeability of the membranes of the beetroot cells.
(2)
P Khe QIMpIOAUER. INCIEDAGS.  the. (OO of the  Fuid %rasitlﬂu%
beeomes. daker.. Fol e, tewmperakuces. §°C,22°C and U E  Khe

COLOE. Ok Elne . giid ..&tﬂ‘ﬁﬂk R B e i ey

Results Plus: Examiner Comments

his candidate has identified that the colour does not change between 5°C and 42°C. However,
they have not answered the question asked about the effect of temperature on permeability.

Results Plus: Examiner Tip
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Read the question carefully and make sure your answer addresses the question asked.

(b) A student carried out an experiment to investigate the effect of temperature
on the permeability of beetroot membranes, Beetroots are root vegetables
that appear red because the vacuoles in their cells contain a water-soluble red
plgment. This pigment cannot pass through membranes.

Six cubes of beetroot were cut, One piece of beetroot was placed into a tube
containing 10 cm? of water and left for 20 minutes at 5°C. After the 20 minutes,
each piece of beetroot was removed from the tubes and the colour of the fluid
recorded,

The procedure was repeated at five other temperatures.

The results of this experiment are shown in the table below.

Temperature / °C Colour of fluid
5 pale pink
22 pale pink
42 pale pink
64 pink
87 dark pink
93 red

Using the information in the table, describe the effect that temperature has on
the permeability of the membranes of the beetroot cells.
(2)

ii 'I'("‘\TJE.. ﬁ}wj’. j_‘“‘ifr?cu_es _}_l}_t.-‘rwu;{? 1 'F_; wll obie Mestose. cjﬁf—-f
i )

Results Plus: Examiner Comments

his response clearly, and concisely, identifies the correct trend and identifies when the
permeability change is occurring.

Results Plus: Examiner Tip

When a 'describe' question is allocated two or more marks you will need to include more than
just an overall trend.
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Results Plus: Examiner Comments

his candidate described the overall trend correctly, but rather than looking at the data more
closely, they wasted time explaining the data rather than describing it.

Results Plus: Examiner Tip

Make sure candidates understand the difference between 'describe' and 'explain’.
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(b) A student carried out an experiment to investigate the effect of temperature
on the permeability of beetroot membranes. Beetroots are root vegetables
that appear red because the vacuoles in their cells contain a water-soluble red
plgment. This pigment cannot pass through membranes.

Six cubes of beetroot were cut. One piece of beetroot was placed Into a tube
containing 10 cm’® of water and left for 20 minutes at 5°C. After the 20 minutes,
each piece of beetroot was removed from the tubes and the colour of the fluld
recorded.

The procedure was repeated at five other temperatures.

The results of this experiment are shown in the table below.

Temperature / °C Colour of fluid
5 pale pink
22 pale pink
42 pale pink
64 pink
87 dark pink
93 red

Using the information in the table, describe the effect that temperature has on
the permeability of the membranes of the beetroot cells.
(2}

AN NURUNL n MR ORAN . B Cre0en  Hha pe/mMeQbrl-
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Results Plus: Examiner Comments

his response demonstrates two frequent errors. The trend is the wrong direction and they link
the movement of pigment to osmosis.

Results Plus: Examiner Tip

Candidates should be reminded what is meant by the terms permeability and osmosis.

The most common mistake was to use a vague term, such as amount, rather than something
that can clearly be controlled like volume or mass.

This is a typical response that scores both marks available.
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(c) A second student carried out a very similar experiment, using three samples of
beetroot at each temperature. She used a colorimeter to determine the intensity
of the colour of the fluid produced.

The results of her experiment are shown in the table below,

Intensity of colour of fluid / arbitrary units
Temperature / °C
Sample 1 Sample 2 Sample 3
5 0.0 0.0 0.0
22 101 98 11
42 26.3 299 31.0
64 80.1 77.0 769
B7 939 95.0 96.0
93 100.0 100.0 1000

{I) State two variables that both of these students must keep the same if their
results are to be compared.
(2)
1 A0S S SOUE onaad o uoedex . (Lo )

Results Plus: Examiner Comments

Although this is not needed, specifying values (and units) for the control variables adds further
clarity to this response.

IS response scores one mark.
(T3]

1. Peewob  size) moss

2 e omouak. o wakel .

Results Plus: Examiner Comments

One mark is allowed for beetroot size/mass. However '‘amount of water' is too vague for credit.

Results Plus: Examiner Tip

Avoid using the term amount. State a specific measurement that can be made/controlled e.q.
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mass, surface area, etc.

results being more reliable than the first set.
This is a good example of a response that scored both available marks.

(i) Give two reasons why the results obtained by the second student are more
reliable than those of the first student.
(2}

1The. £ colowenmiklar measwres Fo i A gher de Gre g GO 0. Datin.

o paeaoins
e Suaents®dat. resuld o ik 2nd Sudent ol Quonto tve not gisalatahve
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Results Plus: Examiner Comments

One mark is awarded for the comment on accuracy and quantitative measurements. The second
mark is awarded here for repeating results.

Results Plus: Examiner Tip

Reliability is down to the repeatability and reproducibility of the data. Repeating measurements
and making objective quantifiable measurements are more likely to be more reliable than
subjective judgements and observations.

When making a comparison make sure it is clear which set of data is being referred to in your

the colour was due to pigment released when the cells had been damaged. They recognised that
the pieces of beetroot may not have been rinsed as thoroughly.

Some candidates who failed to score on this question thought that the colorimeter was less
sensitive than the human eye so therefore could not pick up on the colour. Others thought that it
could be down to other uncontrolled variables such as the size of the beetroot or the volume of
the water. These may change the intensity of colour, but would not affect whether the
membrane was permeable or not.

This response scored no marks.
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(iii) In the first student’s experiment at 5 °C, the fluid was pale pink but the fluid
in the second student’s experiment was colourless.

Suggest an explanation for this difference.
(2)

ﬂ"“‘ " f"r::? Ae é‘ﬁnmge ; #‘ Colorireber tas nob aby  te ddbat
<ol . ffﬂ* ﬁ'l*"'} {.:?*'r’..mﬂ Anopak. ..

Results Plus: Examiner Comments

his is an example of a common mistake where the candidates think that the colorimeter is not
sensitive enough.

{ill) In the first student's experiment at 5 °C, the fluid was pale pink but the fluid
in the second student's experiment was colourless,

Suggest an explanation for this difference,
(2)

1 e frtst. sudone dactne. howaaghyy nnse. LS leetrcot.. bharg.
may noNE. SNl DeeN. . 30MR. pignent. AL Ldate, ko prepovone Al
A AOINE 100 1242 BN, WG, KNG DERRTOK (1300 ) CALE. L. (F AR ..

RO Zholent  (ANSEANELS. ik WAL, GNE..O LOLOUM. SClhkEN :

Results Plus: Examiner Comments

his candidate has scored marks for recognising that the colour in the first experiment could be
due to lack of rinsing and the pigment.

Results Plus: Examiner Tip

Although this answer scored full marks, it would have been better if they had stated what was
damaged and where the pigment was being released from as a result of the beetroot being cut.
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(iil) In the first student’s experiment at 5 °C, the fluid was pale pink but the fluid
in the second student’s experiment was colourless.

Suggest an explanation for this difference.
(2)

fusk ghudond Bp g bne  bwetrost  n bhe
waXer {“:w* Q. LOr\qu— pemd Ob tonae. . thooon.
the . Serand. Soudink.

Results Plus: Examiner Comments

his is a typical example of a candidate identifying a variable that would affect intensity of
colour, but not whether colour would be present or not.

suggest ways in which the descriptions of the data may differ. These centred around either the
numerical nature of the data for set 2, or the different descriptions of the effect on permeability
at different temperatures.

This is an example of a response that did not score any marks.

(iv) Each of the students used their own results to describe the effect of % A '
temperature on the permeability of the membranes of the beetroot cells. oGt

Suggest one way in which these two descriptions might differ.
(1

0o SR Cond 2 STOALAR WO DO NG

OCEAXONE. RSUNS. AS Shs. ) e peakks. cm(l
‘!Mﬁi"&"@. mﬁ ‘«:\T‘C} Qﬂwmaunﬂons

= 12 marks)

Results Plus: Examiner Comments
his candidate has compared the quality of the data (essentially asked in the previous parts of

the question) and ignored the instruction to compare the descriptions of the effect of
temperature on the permeability of the membranes.

Results Plus: Examiner Tip

Another example of where it is important to read the question carefully.
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(iv) Each of the students used their own results to describe the effect of
temperature on the permeability of the membranes of the beetroot cells.

Suggest one way in which these two descriptions might differ.
(1)

The secondg Studont ! S resuldb.. ol ke more. accLuok. .

becaise J/M,-.) wa'll. hoae ;J'gu.ﬂ“r and nuum bég lo Compart

~ 5 ce L 1n_ (Total for Question 3 = 12 marks)
colowr . They wrll be abie¢ lo COmpart jhe e[ peck
oL each jfemperou on Hu celd ) broudt
be Cat S¢ repeajed K expeinmant and £0
Her b 'l The able o accolunt Lov ony
anomaolier .

Results Plus: Examiner Comments

his is an example of a response that focuses on the differences between the numerical nature
of the two descriptions possible.

(iv) Each of the students used their own results to describe the effect of

temperature on the permeability of the membranes of the beetroot cells.

Suggest one way in which these two descriptions might differ,

(1)
wsadn, @/ Lncreace . Uy bamp. .LAJ\.A.:I-ME' L& foudank. A Hag.

Tk . oldosra Y43l ® 'L"*" 2
Purnaas Uidsy Orduy, dosoamen MﬂMIqumna_‘!m%l

Results Plus: Examiner Comments

his response is an example of the other common way of comparing the descriptions -
comparing the descriptions of permeability at different temperatures.

Q13.

(@) This was generally a high-scoring question, despite an unfamiliar context for assessing
knowledge and understanding of osmosis and the properties of water. As we have seen in
previous papers, students find calculating percentage changes very difficult and this was no
exception. However, the majority attempted the question and scored at least the first marking
point.

A straightforward question to start the paper with, but many candidates only scored three marks
as they were not specific enough in their answer to the second blank. This response is typical of
many that we saw where answers simply stated diffusion and did not qualify it as facilitated
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diffusion.

1 Molecules are transported into.and out of cells by several mechanisms.
(a) Read through the following passage that describes some of these mechanisms,
then write on the dotted lines the most appropriate word or words to complete
the passage.
14)
Some molecules move across a cell surface membrane by passing down a
concentration gradient, through the phospholipid bilayer. The movement of some polar
rmolecules across the membrane involves carrier and channel
; .PITU}'.M v Molecules, When this movement occurs down a

concentration gradient, the process is called . . d\ﬁ—US TelA! dviscsand

when it occurs against a concentration gradient the process is called

~ owkve branspoek ;
Energy in the form of F{TP . \.m {'HM{’\"‘QIS used in the movement of

molecules against a concentration gradient.

Results Plus: Examiner Comments

Candidates are expected to be familiar with the terms and names of processes referred to in the
specification and consequently their answers should show an appropriate level of detail.
Candidates can use abbreviations in their answer if we have used them in the specification,
without attempting to write them out in full. In this example we ignored the incorrect attempt to
give ATP in full, however this would not have been possible if ATP had not been written as well.

Results Plus: Examiner Tip

Only use abbreviations if we have used them in the specification, do not invent your own.

candidates who had clearly not read the question through carefully and offered us a source of
error as not rinsing the strawberries before weighing them. We did award consequential error
marks for candidates who did not give us reasonable sources of error but correctly told us the
subsequent effect that it would have on the mass and the percentage decrease.
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(i} Suggest one possible source of error in the student’s procedure that could
make this value for the percentage decrease in the mass of the strawberries
inaccurate, '

Explain how this source of error would affect the value for the percentage
decrease In the mass of the strawberries,

- b [ = .. & 0 )
Source of error _ ﬁ 'i ? _... e o et £ A M AT sma ) ﬂ. A [ / 1. ‘ .’ 1

g Dbaiaiitey - Jhe f’mﬂe_of 7. A2 iR cﬁ%uz
Effect on value and explanation _5(4;(. g HUe phauubery wda.
waker. . o hod. Kploced zome of. Hso Yator ok
by @M{.mﬁ?a CA.. o Créaainp. €48 cmoind o
wekar. . in A8 cuvbeny Oasdl. Arg O Ve mom T,

A reolu o vamw decr€ant W\ U masm
o) the o hauwery ;

Results Plus: Examiner Comments
In this response, there is insufficient information to award the first mark point at the top, as the

candidate has only repeated part of the information given in the question. However they go and
suggest that water could reenter the strawberry, scoring all three marks.

Results Plus: Examiner Tip

Be careful to not simply repeat information that we have given in the question without

properly and the stated procedure to have been followed. Therefore comments on these are no
appropriate sources of error.
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(i} Suggest one possible source of error in the student’s procedure that could
make this value for the percentage decrease in the mass of the strawberries
inaccurate,

Explain how this source of error would affect the value for the percentage
decrease in the mass of the strawberries.
{3)

Source of error ... ..J...u’.x..fnm,(? o % “-‘t_ el 88 '!"E‘“‘J ?E'f?.':a_i T

Effect on value and explanation .../ hedo tene RSN & S N W

J ’ f !
Aeealug o At APRCLRATIRR... e Banten ...

Results Plus: Examiner Comments
his response did not score any marks. The source of error given was not credit-worthy and the

vague reference to 'changes' in mass and percentage decrease could not be considered as
consequential error marks.

Results Plus: Examiner Tip

If you are refering to changes occuring, always be specific and say what these changes are, e.q.

question and used their knowledge of both transport mechanisms and properties of water.
As in previous papers, candidates need to be clear which molecule is being refered to when

discussing concentration gradients. A number of candidates did not do this and could not be
awarded the first marking point.
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(ili) Using your knowledge of cell transport mechanisms and the properties of
_Egt_er, explain how the juice Is formed from the water that came from the
uit. o

(3)
Tre. . to0dec poved.oud.. of . Mo . Fiurt. L\I’j - 7 o LT S

. To o i low. concerhnbion , dw. o (o (dabraAlon Qrmddent..
Lodded h M stowieerses. owent Heog wes oo [T ok
B pooder cudsidwe.. Hhe. tpitSdackercy Haon. 1051 da # gl
L Bo A uoder from. otk He ..Gﬂzrm.qu.ﬁs.... Moveh aﬁt‘..o.‘.’ Hhe....
ey Ao Oy conttaitation. 3W¥ .t'e.a.kl"“‘(j 8000,

Results Plus: Examiner Comments

In this response the candidate could not be awarded the first marking point until line 6 where
they make it very clear that the water availability is lower on the outside of the strawberry.

Results Plus: Examiner Tip

Always name the molecule that is in a high or low concentration. Only water moves by osmosis,
no other molecule.

Q14.

(a) Candidates need to identify which parts of the specification are being tested in a question of
this style and not write detailed accounts of Biology that are not part of the specification.
Candidates are expected to know about the affect that mutations have on the structure of DNA
and the subsequent structure of a protein, not about sickle cell anaemia or iron deficiency.
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5 Thalassaemia is the name of a group of inherited blood disorders that affect the
body's ability to produce haemoglobin in red blood cells. Red blood cells are
produced in bone marrow.

Oxygen in the lungs binds to haemoglobin and is carried to the cells of the body to
be used in respiration.

Beta thalassaemia is the result of a mutation in the gene coding for the p chain of
haemoglobin. If a person inherits gene mutations from both parents, this person
will show symptoms of anaemia and will require blood transfusions. Symptoms of
anaemia include tiredness and breathlessness.

*{a) Using the information given above and your knowledge of gene mutation,
suggest why a person with beta thalassaemia has symptoms of anaemia.

et g hu.emylu-im red. dm( s schich. s
WA, el i bitolows_asdl. wumwfw .
nosmin) bovmwe that. will ke o \nck g THgea . ..
ﬁAa!,- nuwnuai . e

WA TSl e e oK G beesgghorhin . Oxygan ...

MQuetd, for MR ta txpdet andd K ks porrted
Hm%ﬂ« Mrcqau _wikh. rfdbtn-i-;dk er.m-ﬁ

Results Plus: Examiner Comments

Candidates frequently wrote vague statements that did not specifically describe individual
reasons for tiredness and breathlessness (the symptoms of anaemia). This candidate scored
marking points 5 and 6 but not 7 and 8. We frequently saw responses that explained the reasons
for both tiredness and breathlessness in one sentence but did not state which factor caused

which effect.

Results Plus: Examiner Tip

Write very short snappy sentences that contain one piece of information only.
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5 Thalassaemia is the name of a group of inherited blood disorders that affect the
body's ability to produce haemoglobin in red blood cells. Red blood cells are
produced in bone marrow.

Oxygen in the lungs binds to haemoglobin and is carried to the cells of the body to
be used in respiration,

Beta thalassaemia is the result of a mutation in the gene coding for the B chain of
haemoglobin. If a person inherits gene mutations from both parents, this person
will show symptoms of anaemia and will require blood transfusions. Symptoms of
anaemia include tiredness and breathlessness.
*(a) Using the information given above and your knowledge of gene mutation,

suggest why a person with beta thalassaemia has symptoms of anaemia.
(4)

........ ol cneerica . beccnsa  Hex. !n-l:, s B i

inseheiesb kcq,v-walabm NN, ", ST ORI U S

MP*RL-'&“- . Tﬂ'ﬂ* redheech  plo r:fp.l'r-r-_fﬂ'c*-\_
brec Mlesress  wenled be o o peall  ob Mo

5"‘!3 o }.’-::}ulf.ug-_.. b G Sk cie-b OXlcsQe

Results Plus: Examiner Comments

An exemplary answer. Mark point 4 on the 3rd line, mark point 5 on the 5th, mark point 6 on the
6th, mark point 8 on the 8th and mark point 7 on the last line, max 4.

point needs to be learnt and applied to a question.

With respect to gene therapy, we expect the candidates to know that the normal allele is
incorporated into an appropriate vector such as a virus which is used to introduce the DNA into
the cell and that this needs to be repeated. This will be the framework of our mark scheme in
questions of this type.
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(c) Gene therapy could potentially be used to treat beta thalassaemia,

Suggest how gene therapy could be carried out to treat this disorder.
(4)

LA s, cod ke e as. o veckor, s if X Yes ew gpglially
odifed 20 1k will ad epirale ard toutoins N Waltwy gee
B B ocvein o Moemoalbin... Tt weld Ve Phoed raide
e bedy sy el S 0K otwaewne... The yvieus. Loty
Ba gene would Vo feavd mb el By endoceeiis ond.........
tue g wedd bovel mle P alews aad ablach b Ka

e g bmemagleky, . Bt e masel. spomy. weach . ned Jo tee pmbeet
Qg SkRE 2 WK S0 gt Gells. offldd pcnonly. way. ...
e Aed. Ak fmix.'.at.':-.g e - S II,OQF{::’(W codd ke ued a5 avedor,.

Results Plus: Examiner Comments

his was a very good response that scored 4 max. Mark points 6,5,1,2,3 and 8, in that order in
the account.

Results Plus: Examiner Tip

Use past paper mark schemes to learn what are the salient mark points for each specification
point and then write these in your answer, in the context of the question.
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{c) Gene therapy could potentially be used to treat beta thalassaemia.

Suggest how gene therapy could be carried out to treat this disorder.

-.m 5 M M %W
Ww FJTE‘.wu. hme?Wﬁn WUJ( a& Cnerrmved

Results Plus: Examiner Comments

A common miss-conception associated with gene therapy is that the defective allele is somehow
removed and therefore replaced by the normal allele. This response was very typical.

Results Plus: Examiner Tip

In gene therapy, the defective alleles are not replaced. The functioning allele is inserted to take
over the production of the normal protein.

Always read through your answers carefully to ensure that you have used plain English that
means exactly what you want it to mean.

Q15.

(g) These responses are a cross section of the range of marks on offer. More candidates gained
all four marks than scored no marks.

Most candidates stated correctly that mRNA leaves the nucleus and is used in translation. Few
candidates told us that mRNA is a copy of the coding strand of the DNA and that it binds to the
ribosome. The most frequent mistake was to say that mRNA is a copy of DNA, without specifying
the strand involved in being copied or to describe the translation of DNA, sometimes in a wrong
manner.

The majority of candidates recognised that tRNA is involved in translation, carries amino acid
and binds to codons present in mMRNA. Few candidates told us that two tRNA bring amino acids
together for peptide bonds to be formed. A common mistake was to state the tRNA is made of
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amino acids.

This is an example of a good response scoring all four marks available.

r" TR = = N

(g) Describe the role of each of the following in protein synthesis,
(4)
pyon

MRNA . Compleaandan, beoed pured
B I T

Priphad . et poirs. . I tha . DO . RS .o Dadnalation. be.

Results Plus: Examiner Comments

his candidate has gained credit for recognising that mRNA is formed from complementary base

pairing to part of the DNA and that it can be transported out of the nucleus. The tRNA has also
been correctly described as carrying amino acids and being involved in translation, with
anticodons interacting with codons.
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(g} Describe the role of each of the following In protein synthesis.
(4)

MRNA . #meniA (s used.in . Hn. rodes. of Nanrpaen. Toe. OV unwiNd 3§
ona. free. . nucleosides . jGin up. Gompementing +¢. e DA .. Tois domns A .. ...
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Results Plus: Examiner Comments

his response gained credit for recognising that mRNA can leave the nucleus and be transported
to ribosomes, tRNA transporting amino acids and tRNA being used in translation.

Please note that free nucleotides complementary to DNA are not enough for a mark as they
could be describing replication.

Results Plus: Examiner Tip

ranscription only copies a small part of the DNA so this should be made clear in any description
of transcription.
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~— _

(g) Describe the role of each of the following in protein synthesis.

(4)
mRNA l'lgw\.gll‘.'ﬂ!{ﬁ,._ .L,g;?r.f.x,.m% sk Pam{' Jh% W
et ond . corwerli b RN by boscs B0 RU  anvis adds..

tRNA H—tumperﬁﬂ. bt:ﬂ,g,ammam)-: MW"— Mﬁg&m
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Results Plus: Examiner Comments

his response illustrates some of the problems a few candidates had by confusing RNA, amino
acids and DNA.

Results Plus: Examiner Tip

Check that you understand that DNA and RNA are essentially codes and that proteins are made
from the amino acids joined together in a specific order during translation.

Q1le6.

This question caused candidates the most problems, even though it was based on a very basic
and traditional biological experiment.

If (a) had been well answered we could have made the comment that candidates knew the
meaning of the term, but had no understanding of the process. However, very few candidates
could clearly explain the meaning of the term, giving vague statements that did not clearly
indicate what concentrations they were referring to. This is illustrated in the response below that
could only be awarded mp 1.
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(a) Explain the meaning of the term osmosis,
|2)

il T i
[ e T PTETE S e P .;?:ﬂ..'“..vﬂ_.r. _mumaﬁ'b Y r,J._n-r”-..-v‘c!"cl..,w"“ﬂ"”‘

k _— d e ey
fadna Sevamnt Lo Lo tanictn bA e, 8L v T e e e,

The marks for this question were generally scored in (c) and (d), although very few candidates
who tried to discuss the use of a rule could actually explain why it would be less accurate than a
balance. This is illustrated below in the candidate's second statement.

{d) A second student wanted to perform this investigation by mieasuring the change
in length of the potato pieces. The student was advized that thiz method would
not be as accurate as weighing the potato pieces.

Suggest two reasons why measuring the change In length would not be as
accurate as welg hlng the potato pleces.
(2)
1Tt Shraoge. 100 ket ey, SRERL. o Mt el B 0. S0

Q17.

(a) It was wonderful to see a question on a core practical that had clearly been done in centres
and learnt by candidates.
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Results Plus: Examiner Comments

his is an example of a typical answer seen. This response scored mark points 1,5,8,7 and 6, in
that order in the response.

Results Plus: Examiner Tip

Learn the fine details of the core practical thoroughly.

STEMUP.CO.UK


https://stemup.co.uk

T M.?{’.NM | cowried  ouk . wm%o‘owm
imq"!m{mium WS .00, ”lI)c__l_L_k_Cl_t b . * ﬁ‘
e S TS SN B O TY a’i— be:‘ Bw}mﬂ" weate onk amd
s Yo fesden ot m..\mm,m fethuber,
it W e woker. bosing wfuidn \nad Hre h.rﬂjiﬁfff{'
T \a’t&m. onunonad, . Yuwsesoknaen . (aam..
e Wk o weous . Albor fae Hmeea.dmf b
_ban todten ovd omnd. Tho ?WLL&\S A mm k.
ﬂ"::cellaaa ma&d%a.. }%1*11.%:
o ke b e %‘" o A
foit. Mo owernge  result  wan  twken fodann tin Y b
Lt?:\"h% Tk lnad . ben. mﬂw o puaper  basn.
mmﬁ\/ﬁl\} ajowrhi onzonk M.m‘wﬂ\m}&%
'N-M)om tnrglbs

Results Plus: Examiner Comments

Although we expect candidates to demonstrate that a minimum of 5 values of the independent
variable should be tested, we do expect the values to be realistic. -10 would not work! A
common error was to write ¢ a lorimeter (line 17).

his response was still awarded 5 marks.

Results Plus: Examiner Tip

Always try to write more points than there are allocated marks. This candidate made two
mistakes that meant that they could not be awarded the two marks, but because they had
written seven relevant points they still scored the full marks allocated to this question.

identify the theme of the question and think about what they have been taught. The stem of
question 6 tells the candidate that the question is about transport of molecules across a
membrane. The stem to part b indicates that they should be thinking about water specifically
and its polar nature. They are supposed to know that membranes are hydrophobic in nature and
that water is a polar molecule (which we even told them) and they are supposed to know water
is a small molecule and passes through membranes by osmosis.
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Q1s.
Question (a)

Most candidates correctly stated the general trend shown in the graph. A significant number of
candidates just stated data from the table, without manipulating it or making it expressly clear
that this linked to a non-linear increase. A number of candidates made reference to speed / time
in relation to the data. Many candidates did attempt manipulation of figures, rather than just
quoting them. However, some misread the scale on the graph and used inaccurate values to
give incorrect manipulated answers.

Many candidates failed to recognise that the intensities of colour for test 2 were consistently
higher than in test 1, despite subsequent questions asking about this. Some candidates lost
marks for confusing test 1 and test 2 when they were describing the non-linear trend or
calculating the differences.

This response gained all three marks available.
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Results Plus: Examiner Comments

One mark was awarded for the positive correlation; one for the description of the non-linear

trend; and one mark for the manipulation of the figures. Although this is a good response that
gained full marks, candidates should ignore that there are two sets of data on the graph and a
description of the effect on ethanol should compare both sets of data provided.
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Results Plus: Examiner Comments

he overall trend has been correctly identified, but the candidate has just gone onto quote
various points on the graph.

0 gain credit for recognising that a trend is non-linear candidates need to clearly state what is
happening at each stage, even if it is just a simple statement such as the greatest increase was
between 30 and 70% ethanol.

With descriptions of data candidates will often be awarded marks for manipulating the figures
(not just stating the data points) e.g. "there was a 0.1 increase (in the intensity of colour)
between 0 and 30% ethanol concentration in test 1"

oy (3)
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Results Plus: Examiner Comments

his candidate recognised the general trend, but in trying to describe the non-linear nature of
the trend they ignored what was being measured and referred to rapid and less rapid changes.

Results Plus: Examiner Tip

Always check the axis of a graph carefully for what is being measured. If there is no
measurement of time then a description of an effect should not refer to time e.g. with use of
words such as rapid, faster, slower, etc.

Many candidates were able to simply explain that the membrane had been disrupted but many
were unable to explain this further as to how this disruption takes place. Very few linked this to
potentially denaturing membrane proteins but some were able to comment on ethanol dissolving
lipids. Some candidates lacked some detail especially to do with comments on where the
pigment is escaping from or stating that it escaped from the cell membrane. Few made any
comments about the vacuole. Some candidates just commented on the increased permeability
and used data from the graph to describe the trend shown by the graph, instead of explaining
the effect. A significant number of candidates used osmosis or diffusion of the ethanol
explanations in an attempt to explain what was happening. Some thought that the disruption
was due to the pH of the ethanol.

This response gained all four available marks.
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Results Plus: Examiner Comments

Marks were awarded for:
disruption of the membrane (lack of membrane);

ethanol dissolves phospholipid;
ethanol deforms protein channels (an equivalent allowed for denaturing the protein);
pigment can leak out of the cell (pieced together across the response).

Etacnol o (auads. . BWe . mambrang. . Atrualture.  to . break
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mwe  peveable . oo edaocunol. Ao adeled dae
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Results Plus: Examiner Comments

his response is typical of those that recognise that the membrane is disrupted by the ethanol
and that this is because the lipid tails are soluble in ethanol. No attempt is made to explain what
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is causing the colour intensity and the phosphate heads are not broken down.

IS response galned N0 marks.
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Cauoes 0Alre B0 10RO O ROXRS. p_ume&.laum:\—J
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Results Plus: Examiner Comments
his is an example of the many responses that primarily gave the trend of greater permeability

without explaining why it became more permeable. Some candidates also thought that the
pigment is produced rather than released from the cell.

Results Plus: Examiner Tip

Make sure you know the difference between describe and explain type of questions.

Most candidates gained at least one mark but many only made one point or made a good point
followed by a general statement such as the variables weren't kept controlled, or restated one of
the control variables already stated in the question e.g. temperature or using a different
beetroot. Both of these should have been ruled out as possible answers if the information in the
stem of the question had been read carefully.

Most candidates who gained both marks referred described that there would be damage to the
cells and there was a need to rinse the pieces which could have caused the discrepancy in
results. Although some did not make it clear which set of test results would have been affected
by the error (or got the test wrong e.g. test 1 was left in ethanol for a longer time).

Some candidates made a correct reference to differences in the use of the colorimeter, e.qg.
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calibration.

A few candidates just described the data suggesting that they had not read the question
properly.

This response gains both marks available.

P, Dubo § WA T FTLMAL b g Lol St . Bt rrwidla
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Results Plus: Examiner Comments

Marks were awarded for beetroot cells damaged when cutting and test 2 not being washed

properly.
Although this gained full credit, be careful when suggesting that beetroot cylinders need to be
dried before use as this can cause errors.

Dfferent Dechool will hete  difendt  menbrene meHLr) dependins
onthe ooe. OF Pne beawol cnd_clin #he et lons i het

“~Ther codd heve been  diffeent Verieh s oF beckmot _ond

Shord o diffonnt bemperdum).

Results Plus: Examiner Comments

Different beetroots could cause differences in results, but the question stem clearly states that
the 10 identical pieces used for test 1 and test 2 were cut from the same beetroot, so this is not
a credible reason for the differences in the context of this investigation - so no credit given.

e
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Results Plus: Examiner Tip

Read all of the information given in the question carefully to make sure you do not repeat
information already given.

Q19.

These multiple choice questions caused few issues for most candidates with typically about 85%
of candidates getting each item correct. The most frequent errors were for (iv) with answers of
triglyceride or water as the product of hydrolysis.

Q20.

(a) This was a straightforward cloze question about protein structure to start the paper. Over
half of the candidates scored all five marks available. The most common error was to name the
bond in proteins as a glycosidic bond rather than a peptide bond.

' A\
Answer ALL questions.

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 #8 and then mark your new answer with a cross &.

1 Proteins, such as enzymes, are important molecules found in all living organisms,

(a) Read through the following passage on the primary structure of proteins, then
write on the dotted lines the most appropriate word or words 1o complete the

passage.
(5}

Proteins are made of monomers called . .amina @cdf . .. .. .. These monomers
are joined together by .. .. . PE AL ... .. ... bonds, formed during
e CODAENSABON. . reactions.
Each monomer of a protein consists of a central carbon atom attached to a hydrogen
atom, an R group, an ... B 1 1 OB group and
C - C.Q.I'.D.Qet.g,l.fﬁ... e Group, The sequence of monomers determines the primary

structure of the protein,

Results Plus: Examiner Comments
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his is a typical answer that scores all five marks available.

Answer ALL questions.

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 Proteins, such as enzymes, are important molecules found in all living organisms.

{a) Read through the following passage on the primary structure of proteins, then
write on the dotted lines the most appropriate word or words to complete the

passage,
(5)
Proteins are made of monomers called . asuva oo . These monomers
are |oined together by a‘»ﬁ.ﬁ St bonds, formed during
e ARSI e . FEACEIONS,
Each monomer of a protein consists of a central carbon atom attached to a hydrogen
atom, an R group, an ... O0ubfl e GrOUP and
- J— ?‘r.mqihm v GFOURP, The sequence of monomers determines the primary

structure of the protein.

Results Plus: Examiner Comments

Many candidates made the mistake of naming the bond as glycosidic instead of peptide, mixing
up their carbohydrate and protein structures.

Similarly they have also thrown in some knowledge about nucleic acid structure with reference
to phosphate groups.

Candidates should also take care with spelling. We will accept phonetic spelling of words (unless
it is a question designed to assess quality of written communication) but words with clear errors
that are non-phonetic will not be allowed. 'Anine' here is an example of something not

acceptable, particularly as they have correctly identified the monomers as amino acids.

Results Plus: Examiner Tip

Candidates should be careful when recalling specific structural terminology. It is always good to
check if the names of parts and groups make sense based on the name of the molecule

answered the question well, but a significant number wrote about primary and secondary
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structures and proteins in general, for example by describing how they could be fibrous or

globular.

The most common marks picked up were for naming some of the bonds involved in the tertiary
structure, but many candidates did not refer to these bonds being between R groups. Many
candidates did not mention the significance of the shape of the active site, or even mention an

active site.

This is a typical example of a response that scored all three marks available.

(b) (i) Describe the three-dimensional (tertiary) structure of an enzyme.
(3)

EVIWYRS gre pens.
CThe. Leftiony soruckure, o on, enzume (5. debermined, ...
: H9 (e ?gﬁi%w SN o

e oNe ocid. sgasence . of the. NSy sorickure. L‘rhe_

e, bonas  LNCWRE Lo, daisudfide. ond. IoeQen. . bong,
€4 (S b custere aming 0cas B MEBA MO, ...

dusulfde honds ?orra Eoapnes hOWE an. ackive SLke, Mmin .

LS wWhok odktachey £ the subsorce, anth a9 ke
sUe © Whok gues enzumey helr high specifiethid . The
e oF the enuive 1§ tag Supporting struckure
EnTymes gre plobulou priteins | theyy are Souwde
rouggy roundl | L BWGRE. .

Results Plus: Examiner Comments

his response scores marks for recognising specific bonds in the tertiary structure, the presence
of an active site and that they are globular proteins.

{b) (1) Describe the three-dimensional (tertiary) structure of an enzyme,
(3)

A cahiosy . SITALAR OF . BN RAZIIONS Aa UMAA.

CrtAAL AL 20 Sl Tihe . R0 AL Ad

ekl egekhar Jar AnnA loands, Pd e denda
LB Naonda . ongh. VoA . ghrs. 0N . Fo R ...

S PRAAA e s e =
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Results Plus: Examiner Comments

One mark awarded for naming bonds.

(b) (i) Describe the three-dimensional (tertiary) structure of an enzyme.
{3)

TThe ferhigry. Snchut o1 a0 emyme. Can k. glebdar of Hbrur.
- Lhobuar . prttiry. A1 rund _and_opact . 7iey are. At §luole

o S Tytlrephbic. nelecdor MO, .00, Tha sttt e HydePhobor...
Lrglacdeselnp. . haqedkts . B0t aniids. . oA protend. Qe ..
- Sheught.., po B COB0Ae 5940, AN SN Foathe The. fectiady.. LinicAn
ok proteps P gl bondls (L behwenn. 2 Sulbuss) L nie bonds
Behween iy ged ;_Mﬁ).,@m-ﬂph{{;c.&mc-!_hjmphebr.}:.mfe,frﬂc.hé:m. anc/
Hebordr.. (batwein & g T KO, (ichurt. cependdge. .. ...
Hapamon ook (NQls Hgm engm WA Jpeerht olwe Ay

pordS énd He Mj e nteqdcts .

Results Plus: Examiner Comments

his candidate correctly names some bonds in the tertiary structure and recognises that they
are bonds between R groups. However, they do not mention an active site and they do not get
the mark for recognising that enzymes are globular proteins because they say that they could be
globular or fibrous.

Results Plus: Examiner Tip

Read the context of the question carefully to make sure you include relevant details. In this
example write about enzymes and not just proteins in general.

determines its tertiary structure and properties.

Some candidates gave very good responses explaining how the sequence of amino acids (the
primary structure) determined the position and type of bonds in the tertiary (and secondary)
structure which determined the shape of the active site and the way it could interact with
specific substrates to catalyse the reaction. Many also explained the significance of hydrophilic
and hydrophobic groups in determining the shape of the enzyme and the way it could interact in
an aqueous environment.
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Unfortunately, some candidates repeated their descriptions from (i) and ignored the enzymes
context, and the request to explain its properties.

This is a typical example of a response that did not score any marks.

—

(i} Explain how the primary structure of an enzyme determines its three-dimensional
(tertlary) structure and its properties.

(3)
(he ermacy Sbewckure )5 Ve ry.. baysic. Gnd sk

a.loa g-Chaup..of . arino.. acds. Lic prmaey Skage....

chekermines. s, . Ler f:.mci.}_. Shagz. -bﬁ------ the .lt’n.;j})ri o the
aming oo chogy. . the. h@ﬂ.ﬂrzc N 5. the more .
b W\ cold  Yer on.

Results Plus: Examiner Comments

his candidate does not relate their answer to enzymes and does not successfully explain how
the primary structure determines the tertiary structure.

Results Plus: Examiner Tip

Make sure your answers relate to the context of the question - in this case the structure and

1
(i) Explain how the primary structure of an enzyme determines its three-dimensional
(tertiary) structure and its properties. 4, o
o £
N-0-¢ (3)

, W o

e panits gl gintogellas sy condlnsaben
Pﬂﬂc}lﬁ%} CFM Lo Dh!?

MW, of . O fpeptchJ(E
dﬂgamh H\g _
ooty _acih . ﬂu chaa,
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Several candidates interpreted this question as asking how the polypeptide chain is formed.

Results Plus: Examiner Tip

Make sure you read the question carefully and answer the question asked, rather than answering
the question you hoped that we asked.

(i) Explain how the primary structure of an enzyme determines its three-dimensional

{tertiary) structure and its properties.
(3)

POp .. Owels . andh ars. . grekecked . by Khe
quﬁJpLduLu il Cholios . Thas... cadoes, e e mifane

(L«.')hl'l.‘.:h ‘sh - mu;t.jﬁ\l

Results Plus: Examiner Comments

his response explains what the primary structure of the enzyme is and how it determines the
shape. They also explain how the hydrophobic and hydrophilic groups determine folding and
solubility of the enzyme.

Please note 'active sight' was deemed acceptable in this case as it is phonetically correct and
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(i) Explain how the primary structure of an enzyme determines its three-dimensional
(tertiary) structure and its properties.

(3)
Th.:a..pnmy SHACLLE. G O LI ane. LS. A PoUpeptitia. ciaain, .ond tha
ARG EINR. ANING. DCUAR. DOAKING. IS . ARALAAMIOIS  LED. SHACKAIE.OD...

Dekay cekedmning ol Lk 40143140 10 (oo tak. 20, soaschies.. Bands focm

mup.r._q..m.pml: e, ik aleo dereiinen. wintth Gndin o A0 AL be dvdlued i,

forn. 0 oans wo itn e AlICING. fnewws. 10 102 nela ihgodintn . Halse. debermings. ws hichaning..
elds Wil bo & e q:h and cubivle - APECONG ke solLLBilly ¢ ki chTyme.
lTntll for Question 1 = 11 marks)

Results Plus: Examiner Comments

his candidate recognises what the primary structure explains how it determines the bonding
and shape of the enzyme, including the active site, and how it interacts with the substrate.

Results Plus: Examiner Tip

his is a very good response, covering more than is needed for the three marks available. If it
was to be improved it would have been useful to explain how amino acids would be positioned
inside or outside the enzyme and how they would affect the solubility.

(i) Explain how the primary structure of an enzyme determines its three-dimensional
(tertiary) structure and its properties,
(3)
i’mﬂmﬂ Wodte .o See UAC. Sequen G o oA,
O da a8 AMg . sequanto wviochanged HAan AN

RMM\j Shvehegda LMW Mol km_j CADA. .

—pephds. \aonaa. .

Results Plus: Examiner Comments

Many candidates only described what the primary structure is and failed to go on to explain how
it determined the tertiary structure and properties of an enzyme.
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I —

Q21.

(a) (ii) This particular question addressed one of the few remaining specification points that we
have not directly addressed yet. The mark scheme indicates exactly what we are expecting
candidates to appreciate about the primary structure and its influence on the structure and
therefore the functioning of a protein.

(li) Using the diagram and your own knowledge of enzymes, explain the
importance of the primary structure of an enzyme to its function.
(5)

Fp.ﬂ"- S“‘V"""c‘-— b erime. ooty el olelermi~

bl R graeps.  cppecr n cerhis plecas LHes

or Asdphihe.  bethes  in cedll  phas de b
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WY deessh L W ergea i3 intelany | se

o speche  rclecele

Results Plus: Examiner Comments

his illustrates a particularly good answer. This candidate was awarded mark points 1.2.3.5 and
6, in that order.

Results Plus: Examiner Tip

When referring to the structure and functioning of an enzyme, always write about the shape of
the active site.

p) (1) Question (b) parts (i) and (ii) seemed to throw candidates completely, even though we
have often asked questions about transcription and translation. Candidates were not being
asked to recall anything extra, but to apply their answer such that the context answered the
question.
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(b) Describe the roles of messenger RNA (mRNA) and transfer RNA (tRNA) in protein
synthesis.
U]

MENA  aftaches fn tee. Mww\f*ﬁrm&

and. wailln.  base pairiy,  Cres)
AL o o DA Wfﬂ-"\ﬂl H,waif TL\UMW i5.
it Urmedl, Tads ok ha ppen,

Tar  aRNA

Messenger RNA
(3)

Results Plus: Examiner Comments
his candidate described the process of transcription and did not emphasise the role of mRNA

Results Plus: Examiner Tip
ry to apply your knowledge to the question; do not simply write everything you know about a

topic.

(i) Transfer RNA
(3)

T 1R

~

ey

S pgees .

e

Results Plus: Examiner Comments

A good, clear answer.

. R
a&" artle - ey,
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(i) Transfer RNA

s OB, vsi Y m\um 'e w‘cm,
usina amino. aeAds,

8

(3)

0, JE,

A ¢ G a LV O <
T & & |

Results Plus: Examiner Comments

his illustrates our bottom line for accepting marks from a diagram. We did award mark point 2,

although it would have been clearer if the candidate has bracketed the top part as the tRNA .

Results Plus: Examiner Tip

Be very cautious about trying to answer questions using diagrams, unless being specifically
asked to. If you do, then make your labels very clear and accurate.

(i) Transfer RNA

ﬂwr f M wf b

Results Plus: Examiner Comments

Unfortunately, although the candidate has the jist of translation, the expression is not clear
enough to award any marks. The answer clearly states that more than one amino acid is
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attached to a tRNA molecule which is simply untrue. Mark point 2 cannot be awarded for wrong
Biology.

Results Plus: Examiner Tip

Read through every single word of your answer to check that you have actually said what you
mean.

Q22.
Question (b)

Most candidates did well on this question. Where errors were made they confused the structure
of a DNA nucleotide with an RNA nucleotide e.g. by naming deoxyribose and/or including
thymine as a possible base. A few candidates implied that one nucleotide had several bases
attached to it, others described a base pair rather than the structure of a single base.

This response gains both marks available.

~The  Qugar (s vvese  tnok has o Prospnate end.

o-bose..uttadard. .. The mononucUohde. . QLS. ko....
u.mﬂm MOonuCLOURR. . h. uﬂmsphm.usm mwtbamm
S Phosplodg . and nbose. ...

"'Piﬁ'Pﬁ'ﬁkﬁ“ e - O

oot e

Results Plus: Examiner Comments

Although the diagram was not needed as both marks have been gained by the written response,
the annotated diagram would also have gained the marks.

Results Plus: Examiner Tip

If you include a diagram in your response make sure you annotate it clearly or it will not gain any
credit.
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This response gains both marks available, but also shows some errors with the bonding.

l?ﬁ . N
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Results Plus: Examiner Comments

One mark gained for the phosphate and ribose and the other mark for the base. Glycosidic bonds
are not involved, but this has not been penalised here.

pn-' I-asnu pr'.Ca-J& dﬁﬂprw itht, Yok
p:‘fﬁ Hrund Han o Adars vl focgn #o 16 Pmpﬂ"ﬁffm

Results Plus: Examiner Comments

his response gained the mark for the base, but is an example of a common error where the

structure of an RNA nucleotide and a DNA nucleotide has been muddled and they have included
deoxyribose instead of ribose.

This question achieved the full range of marks from 0 to 5, with equal proportions of candidates
on each mark. Many candidates demonstrated a detailed and sound understanding of the
process of translation writing a logical account with plenty of specific details e.g. the
complementary base pairing between the codon and anticodon. Several candidates even
managed to match all points on the mark scheme in the same sequence. The majority of
candidates gained credit for recognising the role of ribosomes and that peptide bonds form
between the amino acids, but several lost marks for careless wording e.g. a tRNA carries amino
acids (rather than just one).

Unfortunately, many candidates ignored the context stated in the question 'in the cytoplasm'
and therefore wrote in detail about transcription and only wrote a few comments about
translation at the end such as the mRNA goes to the ribosome. Some other candidates included
a significant amount of unnecessary detail about the structure and folding of proteins rather
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than how they were synthesised.

Some candidates appear confused about the relationship between tRNA, mRNA and amino acids
and have tRNA being formed by replication of the mRNA and several candidates describe amino
acids being formed/produced by the tRNA. A few candidates even described reverse
transcription and had the mRNA making new DNA molecules in the ribosomes without
mentioning proteins at all. There was some confusion with a few candidates over the types of
bonds between bases, and those between amino acids. Some candidates stated that amino acids
were bases.

This response gained all five marks available.

e o e it e e s P —

| [redsange avd)  (5)
C?wz L. he upmplaam, Lhe MANA. Malocusle.

QUEACARD LA .. & LBOIOML, G LR
MJANUC UKL Lt . qpapiaan. Cha. . .
MNguldr  mRNA  wrand o aiaAad, @ LRNA
MAUGULL . wHLL. MTIR...1, CQLTYY Q. breplel OO
of  Aass, calded . eun antd- LOXOD, COmplamQ lily
AL Mwe  foges alorng Ahe mlNVA Secad,
Hyatogen.. bonds. . porm.. batunh .. Lt baaso AL .
O osrer i g 4n0 CEVA pplecse s an
anurl. aud. Anader FRNA  with tho nert

LatL coclon moves wn  and . para.  with the QGelon.
Theo .. 1o . koo CQIrpngy. an. omind. acd

The . amira acols jotn . Axgetrer v G papkide
bond. Onea. the basaw and omund acdd. oe.
Jounad, 2ha TRNA pote destncroa waelf. TR
MOLCULLS. . CQrr iyl 0% AL IR Lintd A
COCRI RGN B Q... LATR . oo COman

TR e asno c{cc.af' WTMHM}

Results Plus: Examiner Comments

Marks were awarded for:
MRNA attaching to the ribosome;
anticodon and codon pairing between the tRNA and mRNA;

correct reference to the hydrogen bonding;
tRNA carrying an amino acid;

correct reference to the peptide bond;
tRNA being released;

correct reference to a stop codon.

..
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Results Plus: Examiner Tip

For an extended description like this it helps clarity (and credit) if your response is written in a
clear logical sequence like this response.

IS response galned N0 marks.

DNH wreols  ound u.n{)i{iS .LEMU\FJ. o . Sense .
shMcJ .o oun MhMSﬂ o i:.mmeh shround -
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Results Plus: Examiner Comments

his is a typical response of the candidates who did not read the question and just described
transcription and gave up just as they reached the description of translation.

Results Plus: Examiner Tip

Always read the question carefully to avoid silly mistakes. If the question asks you to describe
what happens in the cytoplasm, don't just describe what happens in the nucleus.
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Results Plus: Examiner Comments

his response gained marks for the reference to the ribosome and the pairing of the mRNA and
tRNA. This candidate is typical of many who think that amino acids are formed rather than
arranged by the process of translation.

Q23.

Results Plus: Examiner Tip

Candidates need to be as specific as they can; answers should always double checked to ensure
that appropriate detail has been included.
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2 Read through the following passage on protein synthesis, then write on the dotted
lines the most appropriate word or words to complete the passage.
16l

Protein synthesis iInvolves two stages. The first stage Is ’{ AN PN and
takes place in the nucleus of the cell. During this stage, a molecule called
Qf\b\ is made using the antisense DNA strand as a template,
The second stage, known as /[:LJBLE\:,IT \EYN ., takes place In the cytoplasm of
the cell on structures called '?..\ besocn e S . During this stage.
ME"JA : molecules snable the amino aclds attached to them o line

up in the correct order. The amino acids are joined together by the formation of

P’_FLLC‘}E bonds.

Results Plus: Examiner Comments

On the third line of this passage the reference to 'RNA' is too vague. Candidates are supposed to
know about the roles of mMRNA and tRNA and therefore this degree of specificity is expected in
their answers.

Q24.

(a) (i) A common error here was not to refer to DNA in the answer related to a specific gene
mutation. The better candidates did refer to this and clearly explained the change in base
sequence or quantity of DNA. There were a few responses referring to insertion, deletion etc, but
a significant number of candidates spoiled answers with references to changes in amino acid
sequence in genes/DNA or alteration of cells.

This response scores both marks available.
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B Cystic fibrosis and albinism are examples of recessive genetic disorders,
Krabbe disease is another example of a recessive genetic disorder.
Krabbe disease is caused by mutations in the GALC gene, resulting in a deficiency of
an enzyme called galactocerebrosidase.

(a} Explain the meaning of each of the following terms,

()  Mutation
(2)

3 ¢ lpagen N :
s m.l«m»:r. of-.the... 8Min0. .ok, Skl and thareloe  a.. nuima.;:‘...'nf. -

Results Plus: Examiner Comments

he candidate has described what is changed in the DNA for both marks.

8 Cystic fibrosis and albinism are examples of recessive genetic disorders,
Krabbe disease is another example of a recessive genetic disorder.
Krabbe disease is caused by mutations in the GALC gene, resulting in a deficiency of
an enzyme called galactocerebrosidase.

{a) Explain the meaning of each of the following terms.

(il Mutation
(2)

o nde Charog pp Hhe DNVA L,

Results Plus: Examiner Comments

he candidate has recognised what is altered, the DNA, but has not described what the nature of
the change is.

Results Plus: Examiner Tip

Remember if a question is worth two marks more detail or two clear statements are often
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F N

B Cystic fibrosis and albinism are examples of recessive genetic disorders.
Krabbe disease is another example of a recessive genetic disorder.
Krabbe disease is caused by mutations in the GALC gene, resulting in a deficiency of
an enzyme called galactocerebrosidase,

(a} Explain the meaning of each of the following terms,

(il Mutation
{2)

A metofion . khu e 4 R Camge i

ML DGR, G SAE . POVL Rtk bk ¥ Pk

b ragtat M| Japrhbatr 07 ) dugle famon , Avént 31, Aelefitn g
/Aieh G

Results Plus: Examiner Comments

his candidate has explained what the change is, but has not stated which molecule is altered.

themselves very clearly here, demonstrating a good understanding of the term recessive.
However, there were a few candidates that simply referred to 'not dominant' or 'never
expressed' or 'not expressed' or 'carry disease'. There were also several irrelevant references to
inheritance in answers.

{ii) Recessive
(1)

1"3\__r::j+:r;u_w. ac.allele Brat. Dok e xpesSSed ot
Penetige sanier a0 Vecemave. allelen. o€ Prehed.

Results Plus: Examiner Comments

his is an example of the common correct response.

(i) Recessive
(m

o N a.,"‘.om T f‘n.db’:e ,\4 A....chovacat. ..Q.t.!HE....*a e P‘h\.‘ s

Results Plus: Examiner Comments

his response illustrates another common way of acceptably expressing what recessive means.
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(il Recessive
(1)

ﬂunua m@ Lo M WG} e Eréuiaim
Donsiveal gmﬂ pbuw} 0w mmua I nh‘wtu.u

Results Plus: Examiner Comments

Many candidates who failed to score the mark concentrated on inheritance rather than
expression of the characteristic.

IS response scores no marks.

(i) Recessive ETEESSETORST AN AR UM SR v

(1)
Meons. tnak. e, oligease. Lol . . be. el on. cp fH8
[ELE0SiNC. . OULRLs .08 AOOSRHA . DIME. i iisiiiisicsy

Results Plus: Examiner Comments

Many candidates associate recessive genes with disease and disorders.

Results Plus: Examiner Tip

A genetic disorder could be caused by a recessive or dominant allele. It is also important to
remember that genes are not only associated with diseases and disorders - they do a lot more as

mutation on primary structure, the shape of protein/enzyme (3D/tertiary structure) and on the
active site, thus gaining all 3 marks. There were only a few candidates who identified the
potential effect of incorrect stop codons and only a few on no synthesis or incomplete synthesis
of the enzyme. A number of candidates vaguely referred to the enzyme not functioning.

This response scores all three marks available.
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(b) Suggest how a mutation. in the GALC gene could result in a change in the enzyme
galactocerebrosidase.
‘ 3}

A putatan . o @ALL. qene. Leacll. ko a. Chacke . the. prment]. shucdect.. .

o e €0RYNG. 0 TR Neada ... B .clfeenl . Qi g, @Sk, boaroy. rmed. g .
So..of. binsled, dﬁfﬁ&dﬁ@."ﬁ.&r LD, chade. Tha. Shape. k. The. entyme......
AN AU EITLME. . Oty A NG b Yol RO 10 G stV Ok A frstsihian.

The achve. sute o e ecrymer will e diflectint. . angl s il st loe. chs.
o tortelayle it Swtradeets | Sulsshe iy

Results Plus: Examiner Comments

his candidate has correctly identified that the mutation will affect the primary structure of the

protein that will change the 3D shape and therefore the active site of the enzyme will be

(b} Suggest how a mutation in the GALC gene could result in a change in the enzyme
galactocerebrosidase.
(3)

o Ae mm‘mhc?i ﬂm};&cm% Lwld. leod to. an. entyime
o O, If.. M N Bk W 0L, S0GS.. 0. 8. s
entsave . AR COTYME .. ould . Ween ok b2 able k.

s NN o T O RECERRTRIR. e e

Results Plus: Examiner Comments

his candidate has correctly identified what will happen to the enzyme for a mark, but has not
answered the question which asks them how the mutation results in the change.

Results Plus: Examiner Tip

Read the question carefully and answer the question asked!
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(b} Suggest how a mutation in the GALC gene could result in a change in the enzyme
galactocerebrosidase,

(3)
T Tt U & musahor (e GALC . gene. B entyme.
et fore. MOy nst. pnchon. Prapecly. 50 W WAl nead bo oo

The. entyme. golactolene e fidate. (ould be et fund
1 m- L]
LA anbirer awfmm ~ond Musg lueve . a S flereat-inchen

e mmﬂm e GALL Qang ‘ol howe a Mioder .

Results Plus: Examiner Comments

his is an example of a candidate who has failed to focus on what has been asked by the
question.

square to support their answer. However, by jumping straight into the Punnett square,
candidates often lost some of the available marks by not giving parental genotypes clearly
and/or the corresponding phenotypes for the possible children's genotypes. Pleasingly, there
were very few answers which quoted ratios.

This response scored all five marks available.

(c) Two parents are both carriers of the recessive allele for Krabbe disease.
In the space below, draw a genetic diagram to show the possible genotypes and
phenotypes of their children.
Use the genetic diagram to find the probability of these parents having a child
with Krabbe disease.
V|
"-M el = Coie v o
%:vtu'ld-‘?-- kk. kL k= preesein foandiy aklzhs
e —
e K k k k
%Q_“-J:u_" \N
r.' ftu |Cn,.l. SRV, - LT 'S '-_K Lk
%L ..u%-p 4 Kk‘ K
e (o el (ow. &y, O{:éf:l'uc 5
FEAN %n,—-»-idh““‘ offednd
Ladey W&P‘-
(
P
" =~
Probability ... ...
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Results Plus: Examiner Comments

his candidate has not used the more common Punnett square, but has managed to clearly label
and set out their diagram so that all the required information is clear.

Results Plus: Examiner Tip

Please note: Carrier is not a good description of a phenotype, but was decided that it was

acceptable in this context. Ideally the phenotype for the Kk should also have been not affected
(or similar).

{c) Two parents are both carriers of the recessive allele for Krabbe disease.

In the space below, draw a genetic diagram to show the possible genotypes and
phenotypes of their children.

Use the genetic diagram to find the probabillity of these parents having a child

with Krabbe disease,
(5)

Probability ... g i 257&- e

Results Plus: Examiner Comments

By using the Punnett square the candidate has correctly identified the gametes and potential F1
genotypes and gone on to calculate the correct probability. However, they have not made the
parental genotypes clear and have not linked the F1 genotypes to the potential phenotypes.

Results Plus: Examiner Tip
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Punnett squares are useful tools, but don't forget to make sure you clearly express the
information requested in the question.

(c) Two parents are both carriers of the recessive allele for Krabbe disease.

In the space below, draw a genetic diagram to show the possible genotypes and
phenotypes of their children,

Use the genetic diagram to find the probabillity of these parents having a child
with Krabbe disease.

¢ e
portntnl genotyper - Wk By, Ry -

NI T O ”‘fff:ﬁy v rttiﬂ{ﬂ::
gm\m};; . ® or (O @ or @)

ﬁﬁe“" B v | y
i 5 = glrhp\'m’ ?hwﬁ pe)
R XRR 12\1{{ ‘ 256 nar ol
- 07 2¢%,  Kvalbe .
Qr ' TR 50°% cafnel
v 1By, VY

o
Probability ZT '{-"‘ 5

Results Plus: Examiner Comments

his candidate has covered all the required information - unfortunately the offspring phenotypes
are not clearly linked to the corresponding genotype. This was quite a common mistake.

d) Many candidates correctly referred to amniocentesis or chorionic villus sampling, wi e
usual incorrect spellings sometimes appearing (aminocentesis and chronic villus sampling). A
small number of answers had correct descriptions of the processes. However, there were plenty
of answers which were vague and referred to genetic screening or even gene therapy, etc.

This response gains the mark.

(d) 5tate how these parents could determine whether or not their unborn child has
Krabbe disease,
(1)

S, He dmaiaing flied.  andl bt pam ,é}f e M @AE.

Results Plus: Examiner Comments
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As well as naming a suitable technique, this candidate has also provided a partial description of
the technique.

IS response scores Nno marks.

(d) State how these parents could determine whether or not their unborn child has
Krabbe disease.
(1)

Results Plus: Examiner Comments

hankfully this spelling mistake is becoming slightly less frequent.

Results Plus: Examiner Tip

When a spelling mistake changes the meaning of the word you will not gain credit. Read back
your answers to yourself and make sure it is at least spelt phonetically to avoid mistakes.

IS response scores Nno marks.

(d) State how these parents could determine whether or not their unborn child has
Krabbe disease,
(1

EMOUe  RSKiNg  OF  @am Ehaslopiny Lwlan\g e
AT odad XA A el sl

et

Results Plus: Examiner Comments
his example illustrates two common mistakes: 1. embryo testing is too vague for an answer to

how the parents could determine if the unborn child has the disease; 2. gene therapy was a
common incorrect response.

Results Plus: Examiner Tip

Remember gene therapy is designed to provide working copies of genes into the body and is not
a screening technique.

Q25.
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(a) There were a good number of excellent responses from candidates describing the process in
detail with correct reference to the specific enzymes and bonds involved. The majority of
candidates recognised the need for the DNA double helix to be unwound and that
complementary base pairing is involved in the formation of an mRNA molecule.

A significant number of candidates describe the mRNA molecule lining up by complementary
base pairing as though it has already been made before transcription starts, or that nucleotides
pair up with base pairs. Some candidates are confused about the enzymes involved and many
referred to DNA polymerase. Other candidates named peptide bonds joining the nucleotides or
strands together.

Only the better accounts clearly recognised that phosphodiester bonds are made via
condensation reactions.

Few candidates recognised that mRNA needs to split from the DNA at the end of transcription,
although many went onto describe the mRNA leaving the nucleus and the process of protein
synthesis which was not relevant to the question asked.

This response gains all four marks available.

2  Messenger RNA (mRNA) and transfer RNA (tRNA) are important nucleic acids involved
In the process of protein synthesis.

{;}/Describe how a molecule of mRNA is made during transcription.
(4]

«DNA Matecile Ln2ips” Q. hydsogen 100nad
DoLuseln  Shronan. DK .

\&@W -Free  nucdgetddn. Lona. up OJLNB
one. Shaund . ol DNA - tho ONTISeNSe SO
«Tho Nuclecticdles fellous th Cf::.\ﬂr\g.m“amu:j
Poe poLir pacternyiaa

(Wdactiden foggmed, fo mug prosphediese! ndd
th. QL. ndensocton. eCenon o N9 tne
MARNA  Sboand.

Results Plus: Examiner Comments

his response gains credit for: - the DNA strands separating; - free nucleotides lining up against
the antisense DNA strand; - complementary base pairing; - the reference to the named enzyme
RNA polymerase; - phosphodiester bonds forming; - by condensation reactions.
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2 Maessenger RNA (mRNA) and transfer RNA (tANA) are important nucleic acids involved
in the process of protein synthesis.

(a) Describe how a molecule of mRNA is made during transcription.
(4)

T rOOSCr ONOo.  A0RES . CIOCS . ioa T ONCASLT
I - -STOO . Of L ONAL. Q003N .. Qe

NS A O €O, S AOWDOIE e Ak

= o X 0 - 1 RO B, .5, OOSses. . Oxe LACOS ) St
O AE LSOO LR c oS S S OO S0
£ A S OAE N ODOWAT L THEeSE OOSES

O e .1, Bt S e % T JOLIN A C“\‘l‘\\.j

e SR ﬁ.{ﬁﬂwﬂmg e IRS S AR

O Ok B 2

Results Plus: Examiner Comments

his response just gains one of the four marks available for the DNA unwinding. The rest is not
specific enough for credit.

Results Plus: Examiner Tip

When asked to describe a process worth multiple marks aim to make at least as many clear
separate points to the number of marks available.

the tRNA molecule together, although a significant number got the amino acid binding site and
anticodon confused, together with transcription and translation.

Q(c) A number of candidates did not read the question properly and described differences in
function rather than structure. Many said that tRNA carried amino acids or that there was an
amino acid on the tRNA, without reference to the binding site. Some answers referred to tRNA
being double stranded rather than having double stranded sections and a number of candidates
referred to tRNA being branched. However, there were some really good, clear answers and the
better candidates tended to score more points than needed for a maximum mark of 2. Few
candidates recognised that tRNA has a fixed size compared to the variable size of mRNA.

A few candidates thought that a tRNA molecule has anticodons and several candidates thought
that tRNA only has three bases in its structure.

This response gains all four marks available.

STEMUP.CO.UK


https://stemup.co.uk

(€) Using the information shown in the diagram, describe two ways in which the
structure of a tRNA malecule differs from the structure of a mRNA molecule,

ERMNA . f'v:d e - famr.. hﬁxo&i‘k:j e %ﬂf\ﬂdﬁ“ﬁ AR e rol.S

Results Plus: Examiner Comments

his is a typical example of a response that gained both marks available for identifying clear
differences between tRNA and mRNA.

{c}) Using the infermation shown in the diagram, describe two ways in which the
structure of a tRNA molecule differs from the structure of a mRNA molecule.

(2}

1ﬁ (Z EMQ _Cpﬂ%&&._o_‘i__ av.amwo duck as el 8s ELQ‘EE _
besgs, Lereas . mVA (s a_swmellsbeud. ol pies,

Bges. and. 0 S ——

2 B consista_of ol Hhcee beses, Chichis 2n e
cedon, and wlllf] consists o wmalfiple codovs.

Results Plus: Examiner Comments
his is an example of a response that did not gain any marks. tRNA does not consist of an amino

acid and only three bases. Candidates are asked to use the information on the diagram and tRNA
may be a fixed size but it is certainly bigger than just 3 bases.

Results Plus: Examiner Tip

When asked to use the information shown in the diagram make sure you look at the diagram
carefully and check that your answer makes sense by comparing it back to the diagram.
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Q26.
This question gained a full spread of marks with similar numbers scoring 0, 1, 2 or 3 marks.

Many candidates appreciated that folding of the primary structure or the formation of the
secondary and tertiary structures was relevant to bring the amino acids closer together. Correct
mention of the bonds involved in this process was often seen. However, this was occasionally
penalised with the mention of peptide bonds between the relevant two amino acids.

Only approximately 20% of candidates appreciated and described the idea of bonding between R
groups. This meant that most candidates effectively limited themselves to a maximum of two
marks.

A significant number of candidates approached this question from the point of view that a
change in the amino acid sequence was brought about by deletion, substitution or hydrolysis (by
mutation or genetic engineering), so bringing the amino acids closer together. This gained no
credit.

This response gained all three available marks.

Lysozyme is an enzyme found in tears. Lysozyme can destroy some bacteria by
breaking down the polysaccharide chains that form part of their cell walls.

The primary structure of lysozyme is a specific sequence of 129 amino acids,

Two of the amino acids that make up the active site are in positions 35 and 52 in
the primary structure,

Suggest how these two amino acids could be brought closer together to form
part of the active site of this enzyme.

(3)
Falcimg o the pruvary. Sm_.lf.‘.tuﬁ. the Seqventl Of ameno aends,

held. by. hﬁd@%m bmds"c anser. e 0. amane..ocids
to.loe. lamught:.(loser g ethar, furthe ateracthion op. e K.
3;-_%(,:5__ FOL LxaM IR LOnnATN.....Of. s D0 boacl S .caandl..
desul p&de -bnsles can) Lause. the. o omne. cucichs 1o be

Results Plus: Examiner Comments

Credit was given for:

e recognition of the folding of the primary structure
e naming bonds involved
e recognising that bonds form between the R groups of the amino acids.
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This response failed to score any marks.

Lysozyme is an enzyme found in tears. Lysozyme can destroy some bacteria by
breaking down the polysaccharide chains that form part of their cell walls.

The primary structure of lysozyme is a specific sequence of 129 amino acids.

Two of the amino acids that make up the active site are in positions 35 and 52 in
the primary structure,

Suggest how these two amino acids could be brought closer together to form

part of the active site of this enzyme.
ol AMBLLOTN. LA G QLA oy OBOL LN, NG M SELICTD B
Anaan. aeicd ot pollhien, 3. mevil fo. . 51, 80 thax (1.4
Nexet t0..52.. Oy AS. the . 19i9%gma otels unlo. G e comaary

Stracnre. . My 0004, . bR b?Oug;u Clover 10QRANL.s bew

LR fo formn. pephicle. bonoly D o conola sast e, (Ao

Results Plus: Examiner Comments

his is an example of the common error of thinking that a mutation (or genetic engineering)
would be the cause of bringing the amino acids close together in the final structure of the
enzyme.

Q27.

Similar comments apply to this question as to the previous one, although some very good
descriptions in (a) were seen. More care needs to be taken by candidates when quoting values
from a graph; many values quoted were either vague or inaccurate. There were references to
the mid-twenties instead of to 1924 (marking points 1 and 2); and to the drop in number of
deaths in 1970 instead of 1969 (marking point 5). In (b), correlation was confused with causation
(not surprisingly) and there were few references to the consistent time lag between the changes
in numbers of cigarettes smoked and the corresponding changes to the number of deaths from
lung cancer. The responses to (b)(iii) indicated that candidates have a good understanding of the
validity of surveys. A range of responses was seen in (c), with some good answers.

A number of candidates wasted valuable time by describing the attributes of a healthy lung
before eventually answering the question. Command of the English language let other
candidates down; a common ambiguity was a reference to the movement of 'carbon dioxide and
oxygen into and out of the lung'. Again, the advice is to put one fact in one clause to remove any
ambiguity: 'the movement of oxygen into the lung and carbon dioxide out of the lung'.
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Q28.

(a) This question was assessed for quality of written communication with examiners specifically
checking the spelling of technical terms. Very few candidates were penalised for poor spelling.
Where mistakes were made it was with the words glycosidic, amylopectin or accidentally writing
amylase instead of amylose. Many candidates scored very highly with this question providing a
high level of specific structural detail demonstrating that this area of the specification has been
well covered and understood by most candidates. A few candidates did confuse the structure of
starch and protein and surprisingly a lot of candidates did not mention that starch is made up of
a-glucose.

This response scores all five marks available.

6 Enzymes act as biological catalysts.

Amylase is an enzyme present in saliva that catalyses the hydrolysis of starch into
maltose.

*{a) Describe the structure of starch. - f‘*“‘;:,r‘r““ ¢ owylep sk

(5]
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Results Plus: Examiner Comments
Credit was gained for recognising:

- starch is made from alpha glucose;

- amylose is coiled;

- amylose and amylopectin;

- glycosidic bonds;

- comparing the difference in bonding between amylose and amylopectin;

- amylopectin is branched.
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6 Enzymes act as biological catalysts.

Amylase is an enzyme present in saliva that catalyses the hydrolysis of starch into
maltose.

*(a) Describe the structure of starch.
(5)

Results Plus: Examiner Comments
his response gained credit for:

- amylose and amylopectin;

- amylopectin is branched;

- both are compact molecules.

Results Plus: Examiner Tip

When describing the structure of polymers try to include the names of the monomers and bonds

responses covered the idea that they speed up reactions by lowering the actlvatlon energy.
There were some excellent responses that recognised that catalysts do not change the products
or equilibrium of a reaction.

(b) Explain the meaning of the following terms.

(i) Catalyst
(2)

—B QUM F. SPLES.. . AN L OV O PROLAALDD e
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Results Plus: Examiner Comments

his response gains both available marks having made three clear points about catalysts.

(b) Explain the meaning of the following terms.

(i) Catalyst
(2)

Results Plus: Examiner Comments

his response gained one mark for speeding up the rate of reaction.

Results Plus: Examiner Tip

Remember enzymes are catalysts, but not all catalysts are enzymes. When a question carries
two or more marks you should include two or more clear points.

candidates referred to 'breaking large molecule into small molecules' rather than specifically
mentioning bonds. Most candidates recognised that water is used, although a few did state that
water was produced and a small minority hedged their bets and stated that water was used or
produced and therefore did not gain the mark.

(i} Hydrolysis
(2)

Akls . a reacken  cowich m’cﬁ.n,_g.a.....udded....b@..b&emr.
lends cgodk  and REOroXC  engetuies.
Tl exonple....on0dele + wodel. s Ej\ucﬁbﬁ * %MLCSE’..

Results Plus: Examiner Comments

his response is typical of the many that gained both marks available.
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Results Plus: Examiner Tip

Don't forget to avoid using = in a chemical equation.

(ii) Hydrolysis
(2)

" Hgdmbj sis_is  He  breske down ok moleculas,

Results Plus: Examiner Comments

his response gains one mark for the use of water, but it does not mention bonds being broken.

{ii) Hydrolysis

(2)

ERASAMIAT B8S. WAADY L T S

Results Plus: Examiner Comments

his response gained no marks. It does not mention bonds and has water being produced rather
than used.

(ii) Hydrolysis
(2}

RyOeokysis . is o reme o o in . hich
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Results Plus: Examiner Comments

his response gained one mark for recognising that bonds are broken in hydrolysis reactions.
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Results Plus: Examiner Tip

Don't forget that hydrolysis involves water.

into maltose that tastes sweeter than starch, but most candidates gained the mark available for
recognising that a sugar is produced.

(c) Bread contains a high proportion of starch. If bread is chewed for a long period of
time it begins to taste sweet.

Suggest why bread tastes sweet after chewing for a long period of time.

(1)
l?’.@“b*— The .f%{**:zh@g.h. '.lﬂwﬂ”’ el Coleloyes : T
POl & Shichp Wo Melto anl Melfoe 15 & e

Results Plus: Examiner Comments

his is a good example of a response that gained the available mark.

(c) Bread contains a high proportion of starch. If bread is chewed for a long period of
time it begins to taste sweet.

Suggest why bread tastes sweet after chewing for a long period of time.

(1
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Results Plus: Examiner Comments

his is an example of a response that failed to gain the mark.

Results Plus: Examiner Tip

Although water is needed in hydrolysis reactions, thankfully water is not enough to break
glycosidic bonds by itself.

STEMUP.CO.UK


https://stemup.co.uk

Q209.

Most candidates understood the context of what a template is, but often struggled to express
what is meant by a template. Some just restated the question and others referred to copying
and making an identical strand. However, many did express the idea of nucleotides lining up

along one strand of DNA by complementary base pairing to gain credit.

This response gained the mark.

One function of DNA is to act as a template for the synthesis of messenger RNA.

State what is meant by the term template for the synthesis of messenger RNA.
(1)

—aipierd
The domgle . DNA_ ok 0.0 e Goc. A RV cudectides... ... biodh by

Results Plus: Examiner Comments

his is an example of the type of definition we accepted.

One function of DNA is to act as a template for the synthesis of messenger RNA.

State what is meant by the term template for the synthesis of messenger RNA.
(1)

e veronkemplodt . gov. . e Synthaesis.. 0F maessrager. RO
SO SEnd e acks L e kewwplake  whece RNA.-
Copsas... (he  exack  Soamd oamd  weakes  a band pew. ...

Results Plus: Examiner Comments

his is a typical example of a response that gained no credit as the candidate describes the
process of using the template to make an identical copy rather than a complementary strand.
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One function of DNA is to act as a template for the synthesis of messenger RNA.

State what is meant by the term template for the synthesis of messenger RNA,

T Segutce . of .. bises pad ovd  dendicad  to e
ONA.. moleead. .. whach . o5 wstol -ﬁ')f-om;af be. . complemendnny
OB fot BB bend... Vil e R

Results Plus: Examiner Comments

he sequence is complementary not identical to the DNA so no credit for this response. This
response also implies that the template is something other than the DNA strand.

Q30. No Examiner's Report available for this question

Q31.

This was expected to be a relatively straightforward question, but actually resulted in some very
poor answers due to poor wording of answers and bad exam technique. In (a), many of the
diagrams were sloppily drawn and the label lines carelessly positioned. Although we did not
expect three-dimensional drawings, we did expect the drawings to be representative of the
biology so that, for example, the vessel wall would be wider than the diameter of the lumen and
the diagram would indicate the number of layers present. Part (b) was poorly done by many
candidates who failed to appreciate that each component of the vessel wall is present for a
different reason. Every structure and function came across as being interchangeable. For
example, there were many descriptions of the elastic fibres and smooth muscle cells '‘contracting
and relaxing' to increase and maintain the pressure of the blood. Candidates need to learn to
write one fact in one statement to avoid such ambiguities. In (c), many responses did not
actually state differences between the vessels but instead stated facts about one vessel or the
other. A surprisingly high number of responses compared veins with arteries. Only the more able
candidates scored well in this part and the previous part of the question.

Q32. No Examiner's Report available for this question
Q33. No Examiner's Report available for this question
Q34.
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(i)

90% of candidates correctly identified the arrangement of components in a mononucleotide. Of
the incorrect responses B was chosen most frequently.

(i1)

52% of candidates correctly identified B as the mRNA with a single mistake. The most common
incorrect response was to choose C - the sequence with no mistakes, perhaps showing that they
had not all read the question carefully enough.

(iii)

Over 80% of candidates identified the correct sequence events for protein synthesis.

Q35.

Q36.

Q37.

Q38.

Q39.

No Examiner's Report available for this question

No Examiner's Report available for this question

No Examiner's Report available for this question

No Examiner's Report available for this question

(a) Candidates predominantly scored either zero or two marks for this question, depending on
the description being of a mononucleotide or of an amino acid.

6 The sequence of amino acids in a polypeptide chain is determined by the sequence of
bases in DNA. This sequence of bases is used as a template to synthesise messenger
RNA (mRNA),

(a) Describe the structure of an amino acid.
(2)

Amino, acid, L0ON.06 D funteoaet.. . Oup.... B~ NY 3 goup. laone g
Lo-ond. Md = ook oup (calboxy). groupl. . Mele. bue. 6. Jomned. Mxi-b-
i 1'Lt.nb.u:_5h c Londenianon. . el cn. ko . Nodlill. ... biokl . and..O-.. 2 ALy

oG bl ed, R L bel

Results Plus: Examiner Comments

his response was awarded 2 marks for the reference to the carboxyl group and to the R group.
If candidates are going to use chemical formulae, they must be correct.
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Results Plus: Examiner Tip

Unless specifically asked, it is safer to write out the name of a chemical as opposed to writing

out its formula. If the formula is used then it must be correct, including any negative or positive
charge it may have.

prepared for the exam using previous mark schemes. There Were still some common errors seen
from the weaker students.

{b) Describe how mRNA is synthesised.
(4)
-v-;%-»unm’ L We auelens Winan

.'I*\ra. &;mlﬂa cé A ONpL Wy u_mwmmﬁx T

Results Plus: Examiner Comments

One common error is seen in this response. Instead of refering to mononucleotides, the
candidate has stated that the bases join to each other.

Results Plus: Examiner Tip

For questions that frequently come up, such as transcription and translation, use previous mark
schemes to learn the correct terminology.
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(b) Describe how mRNA is synthesised.
(4}

MRNA_ i3...onode..an K ek 0f . dhne . cell
i diaosepho. . Toe . DNB . sheod. . unwands. . aod

fiee . nucieohdes. L& 4. L e . comglanentany
bages.. The. Mtk ouds . are. . Knen. . bondet . ogyocrtly
fonng 0 suond.of . nENA- 10 MRNA,. hwmice
Ahe 8 oo g DO AAXD. KR Ogopost . and ..
Bog . PNA. . 08 Ao 00000 e

Results Plus: Examiner Comments
In this response the candidate clearly understands the process and has scored three marks.

However they have not been precise enough in stating where the nucleotides line up and what
their bases are complementary to.

Results Plus: Examiner Tip

Make sure in your answers involving DNA and mRNA synthesis that it is very clear that
mononucleotides line up against the existing DNA strand and that the bases on the nucleotides
bind to their complementary bases on the DNA. You must use the term '‘complementary' in your
response and not just give an example.

Q40.
(i)

Approximately 2/3rds of candidates recognised that osmosis is an example of passive transport.
Most of the rest incorrectly thought it involved the movement of a solute down a concentration
gradient.

(if)

The majority of candidates recognised that facilitated diffusion involves ions moving down a
concentration gradient. A few thought they move against a concentration gradient or used ATP.

(iii)

The majority of candidates recognised that endocytosis involves the production of a vacuole or
vesicle. A, C and D were all seen as incorrect responses.
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Q41. No Examiner's Report available for this question

Q42. No Examiner's Report available for this question

Q43. Question (b)(i)

(a): Most candidates had few difficulties with the multiple choice questions about lipid hydrolysis
with between 70 and 90% correct response rates for each item. The most common errors were
to think that catalysts increase the rate of reaction by increasing the activation energy; water is
formed in a hydrolysis reaction; and glycosidic bonds are found in triglycerides.

(b)(i): This question was well answered with most candidates interpreting the data well and
relating it to which components are associated with risks of developing CVD.

This response gains both of the available marks.

{i) Give two reasons why the information in the table does not support this

suggestion.
(2)

1 LDL chloesterel. is lower in P@@ with He.
molakion than those withodt.

) /ﬁ?é ('Ac?&dé/v[ @9&% . P é', u-'r/fg 'é{a
muotation than Hose wirboct. i

Results Plus: Examiner Comments

Correct comparisons have been made with LDL and HDL levels, both of which have an influence
on the risk of developing CVD.
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(il Give two reasons why the infarmation in the table does not support this
suggestion,
(2]

\ Wzé/@ ga...ﬂ?d Waﬁ <

, U e ! et
/uﬂ? St % MM Mm

Results Plus: Examiner Comments

As well as the correct statement about total cholesterol, they recognise that the key factor is
that the differences are very small (particularly for HDL).

(i) Give two reasons why the information in the table does not support this
suggestion.

(2)
- TRR_ (e MOR Den ¢ GOMRBRE odnouk  He
Ak G0N he Gert +had hOML 0 Ughar +okol
holestesol +han 4hose caH +he mukadon -

g

Results Plus: Examiner Comments

he statement made is not possible to conclude from the data in the table as there is no
indication about the cholesterol levels of individuals within the groups.

Results Plus: Examiner Tip

ake care about over interpreting data.
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(i) Give two reasons why the information in the table does not support this
suggestion.
(2)

LOL chloesterel is lower: in ,aegm with e
mué:.ﬁfan than FHhase withodt.

2 ;/ﬁ.é CW @945;'« 7 &, w,«/é vz.{g,
Mmutation than ;44:9.:? wh Mﬂur‘peqa

Results Plus: Examiner Comments

he first statement is wrong from the data in the table. The second statement is not worthy of
credit as they have said that total cholesterol is reduced. This is not a clear comparative
statement with those without the mutation and we have no indication in the data about changes
in the lipid levels within the populations, just comparative mean values.

Results Plus: Examiner Tip

Make sure statements are comparative and think carefully over the appropriate use of words
such as lower and reduced as they have different meanings and suit different contexts.

The majority of candidates recognised that statins would be the suitable drug type to use in the
context of this mutation. However, a significant number of candidates did mention
anticoagulants.

This is an example of the correct response.

{ii) Name the type of drug that could be given to people with this mutation, to
reduce the risk of developing CVD.

R

(1

This is an example of an incorrect response that did not gain the mark.

(i) Name the type of drug that could be given to people with this mutation, to
reduce the risk of developing CVD.

(1)

Results Plus: Examiner Comments
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Check the context of the question carefully. The mutation in this question is linked to lipid levels
in the blood so the most appropriate drugs will be those that might help reduce cholesterol
levels in the blood.

uestion i

With such a long list of possible side effects of statin use most candidates were able to gain
credit, most for liver, kidney or muscle issues. The most common errors were to state that
statins increase the risk of cancer or reduce the absorption of vitamins from the digestive
system.

Candidates were asked to state one health risk, but many provided a list of risks instead.

This response gained the mark.

{iil) State one health risk associated with using this type of drug.
(1)

{Total for Question 3 = 8 marks)

Results Plus: Examiner Comments

his is an example of one of the most common correct responses.

(iii) State one health risk associated with using this type of drug.
(1

_side eHects oo He walth ob fke peddn .. €g. neadaches. NAUSEa

(Total for Question 3 = 8 marks)

Results Plus: Examiner Comments

his candidate has recognised some side effects as risks and gained credit. However, the
question did ask for one health risk and not two.

Results Plus: Examiner Tip
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If a word is in bold in a question stem take careful note.

(iii} State one health risk associated with using this type of drug.

(Total for Question 3 = B marks)

{1)

Results Plus: Examiner Comments

his is an example of one of the most common responses that did not gain the mark.

Q44.

Question (a)

A significant number of candidates drew the products accurately and gained all three marks. A
significant number also scored no marks, by either leaving the answer blank, copying the full
triglyceride, drawing some random products or even including completely different molecules
such as attempts at glucose or amino acids as a product.

Common errors that prevented all three marks being awarded included:

a lack of the 3 OHs on glycerol the incomplete or total lack of COOH at the end of the fatty acids.

This response gained all three available marks.
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|
H— € — 0 — C — Fatty acid chain

0

H —C — 0 —C — Fatty acid chain

o

H—C — O — C — Fatty acid chain
|
H Qo

In the space below, draw a diagram to show the molecules produced from the
complete hydrolysis of the triglyceride.
(3)

,H Ha\
H—C-0H /C -~ FﬁH'j acicd ohain
o
| e)
fl~¢ —OoH
' % id chai
g~ C =0l ¥ ~ fafty acid chajn
| o
H 4o .
Ne -—kl#'j acsel charn.
glycerol o7

}a#-j aciols

Results Plus: Examiner Comments

All products have been correctly drawn for maximum credit.
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H
I
H-—C—0—C — Fatty acid chain
I

8]

H— C — Q0 — C — Fatty acid chain
|
8]

H — C — O — C — Fatty acid chain
| |
H O

In the space below, draw a diagram to show the molecules produced from the
complete hydrolysis of the triglyceride.
{3)

l y

Results Plus: Examiner Comments

he products have been identified and drawn, but one mark has been lost as each fatty acid has
been drawn with an H rather than OH group.

Results Plus: Examiner Tip

Remember that hydrolysis involves H,0, double check your molecules drawn to make sure you
have not lost any atoms. In this case H, has been added to each bond split by hydrolysis instead
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|
H — C — O — C— Fatty acid chain
1

4]

H — C — 0 — C— Fatty acid chain
f

4]

H — C — 0 — C— Fatty acid chain
f !
H o

In the space below, draw a diagram to show the molecules produced from the
complete hydrolysis of the triglyceride,

1
1\
o

Results Plus: Examiner Comments

ust changing the fatty acid chain into a hydrogen is not an accurate hydrolysis reaction and only

one product is shown which is not a correct glycerol molecule.
If you are asked to show the molecules produced make sure you include more than just one
product as things don't disappear.

Many candidates were able to link the diet and lifestyle to the idea that the person would lose
weight but many were unable to go on and explain why for a further mark, mainly because they
did not mention it in terms of an energy imbalance. Some candidates referred to fatigue and
muscle wastage, but rarely mentioned the necessity for eating more carbohydrate/protein for
energy balance. A few candidates looked for extreme consequences and thought that the person
was likely to die as a direct result.

Some candidates referred to saturated and unsaturated fats or HDLs and LDLs, producing
answers that made no sense at all in relation to the question asked.
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This response gained both available marks.

(L)

il los= oot o) weight  due YO ere.

ot Anefday. Hhen. Yty ase supflaing. Yeede. ...

Results Plus: Examiner Comments

his is an example of a concise response that clearly identifies a consequence (loss of weight)
with the energy imbalance resulting from the situation described.

Serecne twha hats aVery. Geew? WERSKAR Worua nLgd O Skeacty felese

OF Lnegy. fars, have gouns baxis 0nd.So harc! mere ditiaads 4 bieok
doun ne So. g Q Steody e SUe.. Donone. uiitn o ok fotcliek
ritet . andy have.. eneg. fa. Shert perocts of. bt s jow fat focd Owe.
Quinces ko absorh. Soram twne 1o vany 0osne Woadd paso o cenSFeunds
Sugraty. .06 Ay anek. - flecpen  liaia need WS, thas Qe gocd

Results Plus: Examiner Comments

his response is typical of some that described what is needed from the diet rather than the
consequences of the energy imbalance.

There was a perfect spread of marks for this question with equal humbers of candidates gaining
0,1, 2, 3, 4, or 5 marks; with most candidates demonstrating an understanding of the
relationship between genetic change and an alteration to the enzyme. Candidates who gained
the higher marks in the question told a clear and detailed story of how a gene mutation leads to
the non-functioning of an enzyme.

Many responses lacked detail for describing a mutation in terms of a change to the DNA
sequence or a change in the base sequence of a gene. There were vague references to changes
in base sequence but this was rarely qualified by the gene, and often was described with
reference to the amino acid base sequence. Most were able to recognise that a mutation would
lead to a change in amino acids but few linked this to a change in R groups. Candidates were
able to recognise that folding changed but some vaguely mentioned that this would change the
active site but did not describe what this change would be (shape or properties).
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Some candidates described the normal process of protein synthesis without specifying how this
would be different due to mutation, e.g. that the bonds would be in different positions, that the
3D structure would be different, therefore they were not addressing the question.

This response gained all five marks available.

Gtresanhnbion s o change 4. B st G bages oA DA, w*:t
charge on T A Shaal, WA @) o difereat Aniaoacie ko
be browgnt by MR to T ol gephioi. Clhai Having = different
Mimaud ey That  The bonds That 041-&. Sebwean E:cjmq.fu
ae. A frrent laca), or do Ay 141-“, o4 Swlphaal - Iulphaar bAdger or
Upakang linkes, wa y netdtr.u._, Wi reoul in Tue P feit foldiing
R an- albued Shape. Foramendyms, Taa ohepe of taa
AChve picn Speddic 6 Subitate miflawada | 30 4 thenge R
BVus dhope G o achive S mtany thats the Cngymas
Sy bade conuflon  Lannd Cﬁyw) ole Ea3yne  Ould nst
Wk g Uipidkinte cod by in  Dra orre . Cotpet Wy b (alriygie

. Das. W.'?“' achoa,.

Results Plus: Examiner Comments

his is a typical example of the many clear and concise responses seen.
Credit was given for:
description of what a gene mutation is;

change in the amino acids;

different bonds between the R groups;
change to the folding of the protein;
the shape of the active site is changed,
enzyme-substrate complex can't form.
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Results Plus: Examiner Comments

Marks were given for:
change in the 3D structure of the enzyme;
change in the bonds between R groups;

idea that the lipid does not fit the enzyme's active site.

As this is a question that assesses the quality for written communication, points must be made
clearly. For example in this case changing the base sequence of amino acids has confused DNA
and the primary structure of the protein so this was not given credit.

T ek R T Toniet. A, Lt o S
T T """"“"*"""""‘iﬁ S T W O A
o Thatit Moy s (SRR S, G Ve e TR

PRI Ahaa apara . ek ooty . jrd BAna  atapins.
S a5 W . AmR | corta e b
A e an i Pt emans, i s asd
e eo b e Mt ... Dt Nt B OBty .

A, S, S W —p

Results Plus: Examiner Comments

Although this candidate has got the general idea of what is happening they have not gone much
beyond restating the information in the question and have therefore not included the biological
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detail and clarity needed to explain why the gene mutation results in an enzyme that can't break
down lipids.
The nature of the gene mutation is not explained, neither is the change to the enzyme.

Q45.

The multiple choice questions were reasonably discriminating, for example with only about 65%
of candidates correctly calculating the percentage of adenine in the sample.

"Contain ribose" and "transcription and replication can occur at the same time" were the most
common incorrect responses for (i) and (ii).

Q46.

The majority of candidates gained 2, 3 ir 4 marks for this question. Most candidates understood
and described the nature of the changing primary and tertiary structures and the changing
bonds. However, in a number of cases these descriptions were not in a logical order and so
candidates were penalised as a result.

Many candidates did not describe the possible changes in the haemoglobin properties, those
that did attempt to try and describe what might happen to the properties they often described
an enzyme and its active site rather than haemoglobin.

Some candidates described changes to peptide bonds.

In addition, a significant number of candidates wasted time (and space) by giving details of
transcription and translation, which was not required by the question.

Q47.

Most candidates identified that water was moving into the cell by osmosis, so gaining two of the
three marks available. However, many failed to explain this in terms of a solute or water
potential gradient (or a description of such). Where they did most described a water
concentration gradient with few describing water potential or solute concentration gradients.
Surprisingly relatively few candidates went onto describe that the membrane ruptures to explain
why some of the cells had burst.

The worst responses ignored water and osmosis and described the events in terms of what had
happened due to the uptake of molecule W.
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