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Questions
Q1.

At the start of fertilisation, many sperm cells will surround the ovum.

Fertilisation begins with the acrosome reaction.

(i) Which of the following describes the acrosome reaction?

(1)
A the ovum releases enzymes that digest the egg cell membrane

B the ovum releases enzymes that digest the zona pellucida

C the sperm cell releases enzymes that digest the egg cell membrane

D the sperm cell releases enzymes that digest the zona pellucida

(ii) Which of the following statements describes the genetic content of a sperm cell? (1)

(Total for question = 2 marks)
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Q2.

Yeast is a single-celled organism that can respire aerobically.

Mitochondria are the sites of aerobic respiration in yeast cells.

(i) Name two molecules needed for aerobic respiration that can move into the mitochondria. (2)

1 ...........................................................................................................................................................

2 ...........................................................................................................................................................

(ii) The outer mitochondrial membrane is not permeable to hydrogen ions (H+). Explain

the importance of this feature of the membrane.

(4)

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks)
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Q3.

The scientific article you have studied is adapted from Scientific American.

Use the information from the scientific article and your own knowledge to answer the following question.

"Why is aging, smoking or radiation exposure associated with cancer?" (paragraph 8). Explain

why "These things cause mutations".

(3)

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

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

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

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

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

(Total for question = 3 marks)

Q4.

(i) Muscle contains actin and myosin protein fibres.

Which of the following describes the primary structure of a protein?

(1)

A amino acids joined by hydrogen bonds

B amino acids joined by ester bonds

C amino acids joined by peptide bonds

D amino acids joined by phosphodiester bonds
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(ii) Describe the structure of an amino acid.

(3)

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

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

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

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

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

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

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

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

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

Q5.

Answer the questions with a cross in the boxes you think are correct . If you change your mind
about an answer, put a line through the box and then mark your new answer with a cross .

Moving a limb involves the interaction of muscles, tendons and ligaments.

Tendons and ligaments are important structures in elbow and knee joints.

(i) Which of the following identifies the structures that join bones to bones in an elbow joint?

(1)
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A ligaments only

B ligaments and tendons

C tendons only

D neither ligaments nor tendons

(ii) One type of joint injury is a torn ligament. This may be treated by adding a piece of tendon to the

ligament. This is because after a period of time, the tendon tissue changes and responds in the same

way as a ligament.

Which of the rows in the table correctly describe the changes in this piece of tendon?

(1)

A row 1 only

B row 3 only

C rows 1 and 2

D rows 3 and 4

*(iii) The photograph shows athletes competing in the modern triathlon.
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The modern triathlon involves three sports: swimming, cycling and running.

An investigation was carried out to compare the level of demand on the body of these three sports
during a triathlon.

The investigation involved 12 athletes who were all males of the same age.

Each athlete carried out the triathlon as shown in the flow diagram. There was no rest period between
each sport.

The heart rate for each athlete was measured as they completed each sport.

The mean heart rate for each sport was then calculated and is shown in the table.
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The blood lactate level for each athlete was also measured as they completed each sport. Means for
lactate level after each sport were calculated.

The results are shown in the graph.

It was concluded that cycling was the most demanding of the three triathlon sports. This was followed
by swimming and then running.

Evaluate the validity of this conclusion.

(6)

(Total for question = 8 marks)
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Q6.

The structure of the cell surface membrane can be explained using the fluid mosaic model.

This model suggests that there are a variety of different proteins and glycoproteins present in a
phospholipid bilayer.

* The ratio of lipid to protein in a cell surface membrane is approximately 1:1.

Scientists have studied the proteins present within human cells. Proteins in a cell are found in several
locations.

The table shows the percentage of protein found in some locations in a cell.

The proteins within the cell surface membrane were further analysed for their function.

The graph shows some of the results of this analysis.

For more help visit our website https://www.exampaperspractice.co.uk/



Analyse the data to evaluate the following statement.

'The variety of different proteins present in the cell surface membrane makes them more important
than the phospholipid bilayer to the functioning of that cell.'

(9)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 9 marks)

Q7.

Tuberculosis (TB) is an infectious disease caused by mycobacteria.

Individuals infected with M. tuberculosis can be treated with antibiotics.

Four of the antibiotics used to treat TB are shown in the table.

In one clinical trial lasting six months, the effect of treating TB with these antibiotics was
investigated.

All patients were treated with all four antibiotics for two months. Then they were treated with different
pairs of antibiotics or isoniazid alone for a further four months.
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All patients were free of any signs of active TB at the end of the clinical trial.

The design of the trial and the percentage of these patients with TB three years after the trial ended are
shown in the diagram.

Analyse the data to comment on the effectiveness of these antibiotics for the treatment of TB.

(6)
............................................................................................................................................................

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks)

Q8.

Tissues of the human body have different stem cell populations.

These stem cells divide to replace and renew cells in these tissues.

Scientists have observed a relationship between the number of times a stem cell population divides in
a tissue and the risk of developing cancer in that tissue.

This relationship is shown in the graph.
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(i) The correlation coefficient for the data is 0.937.

The table shows some critical values for this correlation coefficient.
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Which of the following correctly describes the correlation?

(1)
A non-significant and positive

B non-significant and negative

C significant and positive

D significant and negative

(ii) Explain the relationship between the number of stem cell divisions and the risk of developing cancer.

(2)

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

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

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

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

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

(iii) The graph shows that the risk of developing lung cancer is greater in a cigarette smoker compared
to a non-smoker.

Calculate how many times greater.

(2)

Answer ...........................................................

(iv) Explain why cigarette smokers have a higher risk of developing lung cancer than
non-smokers.

(2)
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............................................................................................................................................................

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

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

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

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

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

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

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

Q9.

*Genetic testing can be used to identify individuals who have genetic disorders such as Batten disease.

The table shows examples of some types of genetic screening and examples of where they may be used.
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Assess the advantages and disadvantages of these types of screening for genetic disorders.

(6)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks)
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Q10.

All known organisms can be placed into one of the three domains of life.

The table shows some information about the three different domains.

Complete the table to show the features in Bacteria and in Eukaryota.

(2)

(Total for question = 2 marks)
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Q11.

Scientists have studied behavioural, anatomical and genetic variation in elephants. The table shows
some information about two populations of African elephants.

The photographs show elephants from the two populations.

DNA samples were collected from these two populations of elephants.

One of the genes showing variation was the GBA gene. The table shows the frequency of the alleles

of the GBA gene in the two populations.
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(i) State what is meant by the term allele.

(1)

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

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

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

(ii) Use the Hardy-Weinberg equation to show that more than 50% of the forest elephant

population are homozygous for the GBA gene.

(3)

Answer ...........................................................

(Total for question = 4 marks)

For more help visit our website https://www.exampaperspractice.co.uk/



Q12.

In birds and mammals, gas exchange takes place between the blood in the capillaries and the air in the
alveoli.

There are three layers between the blood and the air in the alveoli: the capillary wall, a layer of
extracellular matrix and the alveolar wall. This is called the blood-gas barrier.

The electron micrographs show the blood-gas barriers for a chicken and a dog.

Explain how the blood-gas barrier of the chicken is adapted to give more efficient gas exchange than the
blood-gas barrier of the dog.

(3)
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............................................................................................................................................................

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

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

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

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

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

(Total for question = 3 marks)

Q13.

The structure of the cell surface membrane can be explained using the fluid mosaic model.
This model suggests that there are a variety of different proteins and glycoproteins present in a
phospholipid bilayer.

The drawing shows the cell surface membrane of a liver cell. The drawing has a magnification of 5 × 106.

Calculate the actual length of the glycoprotein between points X and Y.
Give your answer with an appropriate unit.

(2)
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Answer ...........................................................

(Total for question = 2 marks)

Q14.

During the development of the mammalian heart, there is a hole between the left ventricle and the right
ventricle.

This hole usually becomes sealed before the mammal is born. If it is not sealed, the mammal will become
easily tired due to a lack of energy.

Explain why a mammal born with a hole between the two ventricles will have these symptoms. (3)

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

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

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

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

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

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

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

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

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

(Total for question = 3 marks)

For more help visit our website https://www.exampaperspractice.co.uk/



Q15.

Actin and collagen are both proteins.

The diagram shows two filaments of actin from a muscle fibre. Each filament is a

polymer of repeating globular protein units.

Compare and contrast the structures of an actin filament and collagen.

(3)

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

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

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

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

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

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

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

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

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

(Total for question = 3 marks)
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Q16.

Glucosaminoglycans (GAGs) are the by-products of chemical reactions inside cells. GAGs are broken
down by enzymes inside lysosomes in cells.

Mucopolysaccharidosis type I (MPS I) is a genetic condition that results in the build-up of GAGs inside
cells.

MPS I affects the production of enzyme G that breaks down GAGs inside lysosomes.

Enzymes work by

(1)

A increasing the activation energy of a reaction

B lowering the activation energy of a reaction

C providing energy to the reactants

D removing energy from the products

(Total for question = 1 mark)

Q17.

Beetroot cells contain the pigment betalain.

When beetroot cells are placed in alcohol, the concentration of betalain in the cells changes. Explain

why alcohol affects the concentration of betalain in these cells.

(3)
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............................................................................................................................................................

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

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

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

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

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

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

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

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

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

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

(Total for question = 3 marks)

Q18.

Plasmin is an enzyme that digests fibrin.

Plasmin is produced, in the blood, from an inactive form of the enzyme called plasminogen.
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Pharmaceutical companies have developed drugs that inhibit the activity of plasmin. One of

these drugs, tranexamic acid, is used in surgery to reduce blood loss.

The active site of the plasmin enzyme binds to the amino acid lysine on the fibrin protein molecule.

Plasmin binds to part of the fibrin molecule in order to break down the fibrin. The diagrams show the
structure of lysine in the fibrin polypeptide and the structure of tranexamic acid.

Deduce why tranexamic acid prevents plasmin breaking down fibrin.

(3)
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............................................................................................................................................................

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

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

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

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

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

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

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

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

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

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

(Total for question = 3 marks)

Q19.

Leptin is a protein hormone with a role in the control of appetite in humans.

The leptin gene is located on chromosome 17.

(i) State what is meant by the term gene.

(2)
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............................................................................................................................................................

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

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

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

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

(ii) Describe the role of tRNA in the production of leptin.

(3)

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

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

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

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

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

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

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

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

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

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

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

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

(iii) Describe how the primary structure of leptin enables it to be soluble in water.

(3)
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............................................................................................................................................................

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 8 marks)

Q20.

Leptin is a protein hormone with a role in the control of appetite in humans.

Several mutations of the leptin gene have been identified. All these mutations are frameshift mutations

that result in shortened primary structures.

A frameshift mutation involves the insertion or removal of one or two nucleotides from a gene.

Describe how a frameshift mutation could result in the production of leptin with a variety of shorter

primary structures.

(2)
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............................................................................................................................................................

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

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

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

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

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

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

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

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

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

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

(Total for question = 2 marks)

Q21.

Some species of bacteria have developed resistance to antibiotics.

This has led scientists to investigate many molecules for antimicrobial properties. Peptides

extracted from broad bean plants and cowpea plants have been studied. Describe how a

peptide bond is formed.

(2)
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............................................................................................................................................................

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

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

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

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

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

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

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

(Total for question = 2 marks)

Q22.

The diagram shows actin and other components (P and Q) of a thin filament in a myofibril.

(i) Describe the interaction between P and Q that allows muscle contraction.

(2)

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

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

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

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

(ii) The thick filament in a myofibril contains myosin. The myosin head contains the enzyme ATPase.

Explain the importance of the primary structure for the functioning of this enzyme.

(3)

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 5 marks)
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Q23.

The internal conditions within the body are maintained by homeostatic mechanisms. The
regulation of blood glucose involves homeostatic mechanisms.

The diagram shows part of the sequence of events when there is an increase in blood glucose levels.

(i) Describe how glucose moves into cells by facilitated diffusion.

(2)

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

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

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

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

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

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

............................................................................................................................................................
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(ii) Explain how the structure of glycogen allows it to be an energy store.

(3)

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

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

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

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

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

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

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

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

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

(Total for question = 5 marks)

Q24.

Muscle cells contain myofibrils. The diagrams show the arrangement of some of the molecules present
in a myofibril when calcium ions are absent and when they are present.

Describe how the concentration of calcium ions around the myofibrils is controlled.

(3)
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............................................................................................................................................................

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

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

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

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

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

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

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

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

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

(Total for question = 3 marks)

Q25.

The scientific article you have studied is adapted from several sources.

Use the information from the scientific article and your own knowledge to answer the following questions.

'The hunger system is mediated by hormones from the gut and from fat cells' (paragraph 6). Describe

how these fat cells could release hormones.

(2)

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 2 marks)
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