1 Importance of ATP
Now test yourself
1
2
3
4

High-energy electrons
ADP + Pi → ATP
The thylakoid space
On the inner mitochondrial membrane

Practice questions
1 To ensure the contents of the test tube are at 30°C
before the investigation begins. If the contents of
the test tube are below this temperature, it could
affect the results, making them invalid.
2 This investigation uses yeast, which does not have
chloroplasts.

2 Photosynthesis uses light
energy to synthesise organic
molecules
Now test yourself
1 The action spectrum shows the rate of
photosynthesis at different wavelengths of light.
2 Any two from: xanthophyll, carotene, chlorophyll b
3 Rf = distance moved by pigment
distance moved by solvent front
distance moved by the pigment = Rf × distance
moved by the solvent
distance moved by the pigment = 0.54 × 112
4
5
6
7
8
9
10
11
12

distance moved by the pigment = 60.48 mm
The reaction centre of the photosystem
NADP
Thylakoid space
Photolysis of water
The electrons lost from PS I return to PS I.
Rubisco
Stroma
Nitrate
ATP and reduced NADP

Practice questions
1 Rf =

distance moved by pigment
distance moved by solvent front

distance moved by solvent front =
 istance moved by pigment 84
d
=
= 200
Rf
0.42
2 The intercept point – the point where the rate of
photosynthesis and rate of respiration are equal – is
7500 lux. This is the compensation point.

Answers

Answers
3 Respiration releases chemical
energy in biological processes
Now test yourself
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Pyruvate
Two
Acetyl coenzyme A, carbon dioxide, reduced NAD
Two
Substrate-level phosphorylation
It is regenerated and returns to the link reaction to
react with acetate.
In each turn of the cycle three molecules of NAD
are reduced and one molecule of FAD is reduced.
Four
The final electron acceptor
Oxidative phosphorylation
High-energy electrons
In the intermembrane space
38
Two
Two
Pyruvate

Practice questions
1 a gradient of tangent =

 hange in y
c
change in x

8
= 0.032 cm3 s−1
250
b This rate is much slower than the rate of
respiration at the higher temperature, due to
the molecules having a lower kinetic energy.
Therefore there are fewer successful collisions
between enzyme active sites and substrate
molecules.
=

4 Microbiology
Now test yourself
1 Gram-positive bacteria have a thick peptidoglycan
cell wall and no lipopolysaccharide layer. Gramnegative bacteria have a thinner peptidoglycan cell
wall and a lipopolysaccharide layer.
2 Obligate anaerobes will only grow in conditions
where there is no oxygen present.
3 Cocci are spherical.
4 Glucose and amino acids
5 Each colony has arisen from one bacterial cell.
6 A total count includes living and dead bacteria,
while a viable count includes only living bacteria.
7 Irradiation by gamma rays can be used to sterilise
equipment.
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7 Homeostasis and the kidney

Practice questions
Answers

1 36 000 × 100 = 3.6 ×
100 cm3 of water

104

×

102

= 3.6 ×

106

bacteria in

5 Population size and
ecosystems
Now test yourself
1
2
3
4
5
6
7
8
9
10
11
12

Stationary phase
Carrying capacity
The population will increase in size.
Population
GPP is gross primary productivity; NPP is gross
primary productivity minus respiration.
Primary producers
Seres
Climax community
Carbon footprint
Azotobacter and Rhizobium
Eutrophication
Legumes

Practice questions
1 1×
−1×
= 999 000 000 = 9.99 ×
cells
2 a An area where abiotic factors were uniform,
because random quadrat sampling was used
instead of a transect.
b 35
c The results show a high degree of variation; this
can be seen from the large standard deviation
value. An improvement to this would be to
repeat the investigation with more quadrats in
the survey area, for example 10.
3 NPP = GPP − respiration
109

106

108

hour−1

GPP = NPP + respiration
GPP = 19 000 + 5600 =

24 600 kJ m−2 year−1

6 Human impact on the
environment
Now test yourself

2

1 Sites of Special Scientific Interest
2 Any two from: apply fishing quotas; limit time
fishing boats can be at sea; enforce exclusion zones;
encourage consumers to eat sustainably sourced
fish.
3 It reduces biodiversity
4 Humans have an ethical duty of care to preserve
gene pools/preserve genes that may be useful for
humans.
5 Planetary boundaries define a safe operating space
for humanity.
6 The aerosol boundary and the chemical pollution
boundary
7 The ozone boundary
8 The nitrogen boundary

Now test yourself
1 Excess amino acids are deaminated in the liver.
2 At the apex of the loop of Henle
3 The afferent arteriole has a wider lumen than the
efferent arteriole.
4 All of the glucose is reabsorbed in the proximal
convoluted tubule.
5 Ammonia
6 A low-protein diet
7 Antidiuretic hormone
8 Hypothalamus

Practice questions
1 a The cortex
b A – Bowman’s capsule
B – Convoluted tubule

8 The nervous system
Now test yourself
1
2
3
4

5
6
7
8

The brain and the spinal cord
Effectors
It is made up of myelinated axons.
Hydra has a nerve net, while mammals have a
central nervous system with peripheral nerves
branching from it.
+40 mV
Ca2+
Nodes of Ranvier
Axons with a larger diameter have a higher speed of
nerve transmission.

9 Sexual reproduction in
humans
Now test yourself
1
2
3
4
5

Spermatids
The epididymis
Prophase I
The fertilisation membrane
Progesterone levels remain high if fertilisation
occurs
6 hCG (human chorionic gonadotropin)
7 Prolactin
8 A hollow ball of cells

10 Sexual reproduction in
plants
Now test yourself
1 Insect-pollinated plants have flowers with large,
brightly coloured petals, while wind-pollinated
plants have flowers with small, dull-coloured petals.
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Practice questions
1 The ovary/ovule, possibly stamen/filament, nectary
in an insect-pollinated flower.
2 Take care using a scalpel or knife to cut the flower –
always cut in a downwards motion and away from
yourself. Wash your hands afterwards – pollen
stains clothing.

11 Inheritance
Now test yourself
1 Mendel’s first law (the law of segregation) states
that every organism possesses a pair of alleles for
any particular characteristic. Each parent passes a
copy of only one of these alleles to their offspring.
Whichever of the alleles is dominant affects the
phenotype of the organism.
2 Mendel’s second law (the law of independent
assortment) states that genes are passed
independently of other genes from parents to
offspring (the selection of a gene is not affected
by the selection of other genes). The genes assort
independently during gamete formation.
3 Monohybrid inheritance is the inheritance of one
pair of characteristics, while dihybrid inheritance
is inheritance of two genes carried on different
chromosomes, each with two alleles.
4 The offspring would all be heterozygous for both
alleles.
5 The addition of methyl groups to DNA can reduce
expression of a gene.
6 Polyploidy is where a gamete has a whole extra set
of chromosomes.
7 A mutagen is a factor that increases the chance of a
mutation taking place.
8 It is a sex-linked condition and is carried on the X
chromosome. The Y chromosome does not have
the allele; therefore, males only need one recessive
allele to have the condition, while females need two
recessive alleles.

Practice questions
1 total number of flowers = 191

ratio = 1 yellow : 2 red : 1 orange

Colour

O

Yellow

5.25
53 191
× 1 = 47.75
4

27.5625

0.58

Red

96 191
× 2 = 95.5
4

0.25

0.0026

Orange

−5.75
42 191
× 1 = 47.75
4

33.0625

0.69

E

O−E

0.5

(O − E)2 (O − E)2
E

Answers

2 Cross-pollination
3 Pollination is the transfer of pollen from the anther
to the stigma.
4 Any two from: male and female parts of the flower
mature at different times; anthers and stigma
arranged within the flower to minimise the chance of
self-pollination; plants can have either male flowers
or female flowers; chemical self-incompatibility.
5 The zygote develops into the embryo plant.
6 The pollen tube grows down through the style.
7 Monocotyledons have one seed leaf, while
dicotyledons have two seed leaves.
8 Dehiscence is the splitting along a line of weakness
in an anther in order to release pollen.

χ2 = 0.58 + 0.0026 +0.69
χ2 = 1.27
degrees of freedom = 3 − 1 = 2
critical value = 5.99
1.27 < 5.99
Therefore, there is no significant difference between
the observed and the expected results.

12 Variation and evolution
Now test yourself
1 The gene pool is all the alleles of all the genes in a
population.
2 Non-heritable variation
3 Discontinuous variation
4 That the population is large, with more than 100
organisms.
5 In allopatric speciation organisms are separated by
a geographical feature.
6 Sympatric speciation
7 Genetic drift is a change in allele frequencies due to
chance.
8 If the chromosomes are not homologous then
they will not be able to pair up and form a bivalent
during meiosis. Therefore, gametes will not form.

Practice questions
1 t=

x
¯  1 − x̄  2
 (s12/n1)
√

+ (s22/n2)

x̄  1 = 0.61
x̄  2 = 0.40
s12 = 0.04
s22 = 0.06
n1 = 9
n2 = 9
Substituting the values:
 .61 − 0.40
0
t=
 (0.04/9) + (0.06/9)
√
 .21
0
√0.0044 + 0.0067
 .21
0
=
√0.0111
=

= 1.99
degrees of freedom = (9 − 1) + (9 − 1) = 16
critical value = 2.120
1.99 < 2.120
Therefore, there is no significant difference between
sites A and B.
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2 p2 + 2pq + q2 = 1

= frequency of homozygous recessive (aa)
genotype

q2

 20
1
630
q2 = 0.190
q = 0.436
p = frequency of dominant allele (A)
p + q = 1.0
p=1−q
p = 1 − 0.436
p = 0.564
2pq = frequency of heterozygous (Aa) genotype
2 × 0.564 × 0.436
2pq = 0.492
630 × 0.492 = 310 heterozygous organisms

Answers

q2 =

13 Application of reproduction
and genetics
Now test yourself
1 STRs are short tandem repeats – blocks of repeating
nucleotides.
2 Restriction enzymes
3 DNA is negatively charged so is pulled towards the
positive electrode in electrophoresis.
4 Each temperature in PCR has a different function:
• 95°C – breaks the hydrogen bonds holding the
two strands of the DNA together.
• 55°C – induces primers to join to their
complementary bases on the target DNA.
• 70°C – the optimum temperature for the DNA
polymerase.
5 Germline gene therapy involves replacing a faulty
gene in the spermatozoa or the egg. In somatic cell
gene therapy the faulty genes are replaced in the
cells of the patient.
6 A gene probe is used to locate a gene to be extracted
for use in genetic engineering.
7 Viruses, liposomes
8 Soya, tomatoes

14 Option A: Immunology and
disease
Now test yourself

4

1 Contaminated water on food or faecal–oral
transmission
2 Overuse of antibiotics in human medicine and
agriculture
3 Protoctista
4 An endemic disease is always found at low levels in
a certain area.
5 In the secondary response a greater concentration
of antibodies is produced more quickly than in the
primary response.

6 Memory cells are not produced and therefore it is
not long lasting.
7 Plasma cells produce antibodies.
8 Macrophages act as antigen-presenting cells by
displaying fragments of the antigens from the
pathogens they have engulfed on their surface.

15 Option B: Human
musculoskeletal anatomy
Now test yourself
1 Creatine phosphate is used as a phosphate store in
muscles.
2 The symptoms of osteoporosis are weak bones that
break spontaneously or with minor stress.
3 Calcium ions (Ca2+) enter the myofibril from the
sarcoplasmic reticulum. The calcium ions bind to
the troponin on the actin, changing its shape.
4 Hyaline cartilage, yellow elastic cartilage, white
fibrous cartilage
5 Any one from wrist, ankles or vertebrae
6 Antagonistic muscles work in pairs, where one
muscle contracts and the other relaxes.
7 Treatments for scoliosis include painkillers,
physiotherapy, use of back braces and surgery.
8 Cervical, thoracic, lumbar

16 Option C: Neurobiology and
behaviour
Now test yourself
1 MRI, CT scans, PET and EEG
2 The frontal lobe, the temporal lobe, the parietal lobe
and the occipital lobe
3 The medulla oblongata is involved with the control
of heart rate, ventilation and blood pressure.
4 The sympathetic nervous system generally
has excitatory effects on the body, while the
parasympathetic nervous system generally has an
inhibitory effect on the body.
5 Kinesis is behaviour in which an organism moves
faster and changes direction in response to a
stimulus. The response is non-directional. Taxis is
behaviour in which an organism moves in response
to a stimulus. The direction of the movement is
related to the direction of the stimulus.
6 In classical conditioning the association between a
natural and an artificial stimulus brings about the
same response. In operant conditioning there is an
association between a particular behaviour and a
reward or punishment.
7 Intrasexual selection is where males fight for sexual
access to females.
8 A dominance hierarchy is a structure in which
higher-ranking individuals are dominant over
lower-ranking individuals.

My Revision Notes: WJEC/Eduqas AS/A-level Year 2 Biology © Hodder & Stoughton 2021

