WJEC/Eduqas AS/A-level Biology Exam practice answers

Unit 1 Basic biochemistry and cell
organisation
1 Chemical elements and biological compounds
1
a

A variable group on an amino acid. (1)

b

The more complex the R group, the lower the solubility of the amino acid. (1)

c
Disulfide bridges (1) form between sulfur-containing R groups, which are found
in cysteine (1). Disulfide bridges are one of the bonds that maintain the specific tertiary
structure of a protein. (1)
2
a
The solution would remain blue. (1) The student could conclude that the solution
did not contain protein. (1)
b

Benedict’s reagent (1)

c
The student could not be confident in her conclusion because she had carried out
a test for reducing sugar, and sucrose is a non-reducing sugar. (1) She could carry out the
non-reducing sugar test by heating a sample of the solution with hydrochloric acid and
then neutralising with sodium hydroxide. (1) She should then boil the solution with
Benedict’s reagent; if the solution remained blue then this would be a negative result and
the student could then be confident that the solution did not contain sucrose. (1)
d
Graminin is a polysaccharide of fructose whilst starch is a polymer of glucose. (1)
Graminin is branched whilst starch is made up of amylopectin, which is branched, and
amylose, which is not. (1) Graminin has 2-1 glycosidic bonds and 2-6 glycosidic bonds,
whereas starch has 1-6 and 1-4 glycosidic bonds. (1)
3
a

They contain glycerol bonded to two fatty acids and a phosphate group. (1)

b
Phospholipids with polyunsaturated fatty acids have multiple carbon-to-carbon
double bonds in their hydrocarbon chains (1), whilst phospholipids with monounsaturated
fatty acids have one carbon-to-carbon double bond within the hydrocarbon chain (1).
c
As the dye is water soluble it would stain the head (glycerol and phosphate) of the
phospholipid as this is polar. (1) Triglyceride molecules do not have any polar parts, so
the dye would not stain any part of the molecule. (1)
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2 Cell structure and organisation
1
a

Protein synthesis/translation (1)

b
The ribosomes in prokaryotes are smaller (70s) than the ribosomes in eukaryotes
(80s). (1)
c
This statement is incorrect. (1) Prokaryotes do not have a nucleus, so the mRNA
cannot leave it through a nuclear pore. (1) The DNA of prokaryotes is free in the
cytoplasm. (1)
d
The prokaryote and eukaryote cell walls are made of different molecules. (1) The
prokaryote cell wall is made of peptidoglycan, whilst the plant cell wall is made of
cellulose. (1)
e
Viruses do not have their own metabolism so could not produce the enzymes. (1)
Viruses invade host cells and use the host’s metabolism to synthesise the virus proteins.
(1)
2
a
As organs, bones consist of a number of different tissues that carry out particular
functions. (1) As a tissue, bone marrow consists of cells that have a similar structure and
the same function. (1)
b
Protein synthesis occurs at the ribosomes on the rough endoplasmic reticulum. (1)
Proteins are modified by the Golgi body and packaged into vesicles. (1) The Golgi body
produces lysosomes, which are vesicles that contain digestive enzymes. (1)

3 Cell membranes and transport
1
a
It is an intrinsic protein (1) because it needs to carry the ions across the whole
membrane (1).
b
Na+ is a charged ion (1), so cannot pass through the hydrophobic tails of the
phospholipid bilayer (1).
c
By active transport (1), because it requires energy from ATP to move the Na+
against the concentration gradient (1).
2
a
As the size of the molecule increases the rate of diffusion decreases. (1) This is
due to larger molecules finding it more difficult to pass through the phospholipid bilayer.
(1)
b
At 40°C the components of the plasma membrane have more kinetic energy;
therefore they move more, causing the membrane to become more fluid. (1) A more fluid
membrane means that the molecules can pass through the phospholipid bilayer more
easily, leading to the greater rate of diffusion shown at 40°C when compared with 15°C.
(1)
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c

Only non-polar molecules are able to pass through the phospholipid bilayer. (1)

4 Biological reactions and enzymes
1
a

i

change in mass = 50 − 38 = 12 mg
change in time = 30 − 0 = 30 seconds
12/30 = 0.4 mg min−1

ii

change in mass = 8 − 5 = 3 mg
change in time = 180 − 150 = 30 seconds
3/30 = 0.1 mg min−1

(1 mark for each correct value and 1 mark for the correct unit)
b
The rate of reaction was fastest at A–B as at this point there was a large
concentration of substrate, so the enzyme concentration was the limiting factor. (1) At C–
D the rate of reaction was slower. This was because the concentration of substrate had
decreased as it has been converted into products. (1) This meant that there was a reduced
chance of a collision between an active site and a substrate molecule, and therefore less
product was produced per minute. (1)
c
It was important to carry this investigation out at a constant temperature because
temperature affects the rate of enzyme-catalysed reactions. (1)
2
a

Immobilised enzyme

b
If the substrate flows quickly it means the substrates do not have sufficient time to
enter the active sites of the enzymes. (1) This means that fewer enzyme–substrate
complexes form in a given time (1), and therefore fewer products per unit (1).
c
More smaller beads (1), because this will give a larger total surface area and
therefore a higher concentration of enzymes, leading to a higher rate of reaction (1).
d
This would not be a good proposal. (1) If the enzymes were in solution it would
not be possible to control the reaction as easily as when using immobilised enzymes. (1)
It would also be easier to ensure the product was not contaminated by the enzymes. (1)
3
a

Intracellular enzyme (1)

b
Mercury binds to a site other than the active site (allosteric site). (1) This causes a
change in the tertiary structure of the active site, which means that the thioredoxin can no
longer bind to the active site. (1) This prevents the formation of an enzyme–substrate
complex (1), therefore products are not formed and so thioredoxin is not reduced (1).
c
In this graph increasing substrate concentration leads to the rate of reaction
reaching its maximum value. (1) Mercury is a non-competitive inhibitor, so reduces the
number of available active sites; therefore, the rate of reaction would never reach its
maximum. (1) A graph showing the effect of mercury would show an increase in the rate
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of reaction as substrate concentration increased, until a constant rate of reaction was
reached. This constant rate of reaction would, however, be lower than the maximum rate
of reaction (1)
d

Malonic acid (1)

5 Nucleic acids and their functions
1
14
a
N and 15N have different densities. (1) This meant it was possible to use them to
identify which DNA strands were produced in the first generation and which were
produced in the subsequent generations. (1)

The centrifuge is used to separate DNA molecules of different densities. (1) The
denser the molecule, the lower it will settle in the tube after centrifugation. (1)
b

c
This result could still have been produced if DNA replication was dispersive (1),
because both strands of the molecule would contain sections of original 15N DNA and
newly formed 14N DNA (1). Only by allowing the bacteria to divide again on a medium
containing 14N, producing a 14N band, did they prove that DNA replication was
semiconservative. (1)
2
a

mRNA = AAA GCG (1)
DNA = TTT CGC (1)

b

Lys – Ala

c
Mutation A would still lead to the correct amino acids being added to the
polypeptide chain. (1) Mutation B could lead to an incorrect form of the polypeptide (1)
because the primary sequence of the polypeptide (the sequence of the amino acids) will
be different (1). This could lead to the protein being non-functional. (1)

6 Genetic information
1
a

i
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(1 mark for correct drawing, 1 mark for correct labels)
ii

(1 mark for correct drawing, 1 mark for correct labels)
b
In anaphase II the centromere would have split, so the chromosomes would not
consist of two chromatids joined by centromere. (1) In anaphase I of meiosis the
centromere has not yet split. (1)
2
a

Uncontrolled cell division can lead to the growth of cancerous tumours. (1)

b
Glucose is required for respiration to release ATP. (1) Amino acids are required
for protein synthesis (1) Both of these processes occur during interphase, before cell
division can take place. (1)
c

The spindle fibres join to the centromere of the chromosomes. (1)

d
Without the SAC, the sister chromatids could begin to separate before they were
properly joined to the spindle fibres. (1) Then, when the spindle fibres contract in
anaphase, one of the identical sister chromatids from each chromosome may not be
pulled to the pole. (1) This would mean that the daughter cells would not both have one
copy of each of the chromosomes, meaning that they would not be genetically identical.
(1)
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Unit 2 Biodiversity and physiology
of body systems
7 All organisms are related through evolutionary
history
1
a
A and C (1) The positions and widths of the bands are most similar between these
two organisms. (1)
b
The presence of membrane-bound DNA (1) and membrane-bound organelles (1).
If these were present in the cell it would be a eukaryote; if they were not present the
organism would be in the archaea domain.
c

Extremophile

2
a
There are a number of distinct flower varieties (1), with frequencies too great to
be explained by mutations (1).
b
Site A has a greater biodiversity (1) as there is a greater range of flower varieties
present (1).
c
The plants with blue and white flowers will be eaten more often by the herbivore
than the flowers with purple petals. (1) The flowers with purple petals are therefore more
likely to survive to breed (1) and pass on the alleles for purple flowers to their offspring
(1). The frequency of plants with purple flowers in the population would increase, whilst
the frequency of plants with blue and white flowers would decrease (1)

8 Adaptations for gas exchange
1
a
i
Sponges must have a low metabolic rate (1) because gas exchange by
diffusion across the plasma membrane would not provide enough oxygen fast enough to
maintain a high rate of respiration to support a high metabolic rate (1).
ii
The choanocyte cilia beat and create a flow of water, maintaining a
concentration gradient (1) for oxygen to diffuse into the sponge’s cells and carbon
dioxide out of the cells (1).
b
i
The fish living in water with a low concentration of dissolved oxygen
would have a larger gill surface area compared with those living in water with a higher
concentration of dissolved oxygen. (1) The fish living in a lower-oxygen environment
would need a larger surface area to increase the diffusion of oxygen into the gills. (1)
ii
Swimming fast with their mouths and opercula open allows water to flow
quickly into the salmon’s mouth, over their gills and out of the operculum. (1) This fast
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flow of water will provide a steep concentration gradient for oxygen, meaning oxygen
will rapidly diffuse into the gill capillaries. (1)
2
a
i
A–B: stomatal opening increases through the morning (1) because the rate
of photosynthesis is increasing as the light intensity is increasing, so more carbon dioxide
is required for photosynthesis (1).
ii
B–C: some stomata close at 11.00 before reopening at 14.00. (1) This is to
reduce transpiration around midday, which is the warmest part of the day, because
increasing temperature increases the rate of transpiration. (1)
iii
C–D: stomata begin to close during the afternoon and into the night. (1)
This is because the rate of photosynthesis is decreasing as light intensity decreases, and
the stomata close to reduce water loss by transpiration. (1)
b
i
A respiratory inhibitor would prevent respiration occurring, meaning ATP
would not be produced and therefore active transport of K+ ions into the cell would not
occur. (1) If K+ ions are not actively transported into the cell then the water potential in
the cell will not decrease (1) and water will not enter by osmosis to make the guard cells
turgid and open the stomata (1).
ii
If the tissue was placed in a hypertonic solution water would move out of
the guard cells by osmosis. (1) This would plasmolyse the cells (1), and the stomata will
only open when the guard cells become turgid (1).

9 Adaptations for transport
1
a
The blockage in the coronary artery causes the blood pressure in the blood vessel
to increase. (1)
b
If the wave of depolarisation cannot pass through the apex of the ventricles then
the wave depolarisation cannot pass up through the Purkinje fibres in the walls of the
ventricles. (1) Therefore the ventricles will not contract and blood will not be pumped out
of the heart. (1) If the myocardial infarction occurs in the outer edge of the left atrium
then only that part of the left atrium will not contract (1), which means some blood may
not flow into the left ventricle (1).
c
Oxygenated and deoxygenated blood would mix. (1) The tissues would not
receive enough oxygen to maintain aerobic respiration. (1)
d
Fluid forming in the lungs. (1) The myocardial infarction leads to an increase in
blood pressure, so the hydrostatic pressure is higher than the osmotic pressure in the
pulmonary capillaries, forming fluid. (1)
e
The eggs are laid in lymph vessels. (1) These vessels drain excess tissue fluid; if
the vessels are blocked and cannot drain then the fluid will remain in the tissues. (1)
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2
a
i
The root hair cells will not be able to respire, so ATP cannot be produced.
Without ATP, the active transport of mineral ions into the cell will not occur. (1) This
will mean that water cannot move into the root hair cells by osmosis. (1)
ii
The cells of the endodermis will not be able to respire, so ATP cannot be
produced. Without ATP, the active transport of mineral ions from the apoplast (1) into
the symplast pathway cannot occur (1).
iii
The cells of the pericycle will not be able to respire, so ATP cannot be
produced. Without ATP, the active transport of mineral ions into the xylem vessels
cannot occur. (1). This means that the water potential in the xylem will not be lowered, so
water cannot move in by osmosis (1) and root pressure will not be generated (1).
b
The pathogen moves in the sieve tubes of the phloem (1) because phloem
transports photosynthates up and down the plant (1).

10 Adaptations for nutrition
1
a
The triglycerides are hydrolysed into glycerol and fatty acids. (1) The fatty acids
lower the pH of the solution. (1)
b
The pH falls more quickly at 30°C than at 20°C, and to a lower level, because the
triglycerides are hydrolysed more quickly at 30°C than at 20°C. (1) At 30°C the substrate
and enzyme molecules have greater kinetic energy than at 20°C, so there are more
successful collisions/enzyme–substrate complexes/products formed per unit time. (1)
c
The bile salts would increase the rate of reaction (1) because they would emulsify
the lipid droplets, increasing their surface area for lipase to act (1).
d
Fatty acids and glycerol diffuse through the phospholipid bilayer into the
epithelial cells. (1) The fatty acids and glycerol are then reassembled into triglycerides.
(1) The triglycerides diffuse into the lacteal. (1) They are then transported to the blood by
the lymphatic system. (1)
2
a

Endoparasite (1)

b
Any two from: hookworms and tapeworms are both endoparasites (1); both
hookworms and tapeworms lay eggs that pass out in the faeces (1); both hookworms and
tapeworms live in the intestine of the host (1).
c
Hookworms feed on the host’s blood, whilst tapeworms absorb the products of
the host’s digestion. (1) Hookworms enter the body through the skin, whilst tapeworms
enter by the host eating contaminated pork. (1)
d
For the tapeworm to pass to a new host a pig must eat human faeces that contain
the tapeworm eggs; this is only likely to happen in a country with poor sanitation. (1)
e
Humans do not have a rumen for the flukes to infect. (1) Horses/sheep/cows could
become infected with rumen flukes. (1)
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