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Introduction

The new qualification was examined for the third time in a June series. The examiners were
impressed with the standard of candidate responses. Centres continue to prepare candidates
well for the new style of questions and the new areas of specification content. Most
candidates were able to demonstrate very good levels of knowledge and understanding of
the specification content. They were also able to apply their knowledge to new contexts both
theoretical and practical. There was little evidence of candidates running out of time on the
paper and most candidates attempted all questions.

Candidates continue to improve on those items requiring an evaluation response. These
items used the command words 'discuss' or sometimes 'explain'. Candidates also did well on
applying their knowledge to novel scenarios including those describing practical experiments.
Most candidates did well on the items examining the mathematical skills outlined in the
appendix at the end of the specification. In the calculations most candidates showed their
working so that even if they did not get the final answer, they were able to gain some credit.
There were a few cases of responses that failed to gain marks as the candidates described a
trend when asked to explain one.
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Question 1 (a)(i)

QO1(a)(i) required candidates to state two characteristics that all living organisms share. Most

responses gained both marks using a variety of different characteristics.

1 (a) Allliving organisms share characteristics.

(i) State two characteristics that all living organisms share,

(2)
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This response scores both marks for referring to movement and to
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| Examiner Tip

Always write each answer on the numbered lines, don't be te
include more than the number asked for.
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1 (a) Allliving organisms share characteristics.

(i) State two characteristics that all living organisms share.

(2)
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example also gains both marks.

Movement and reproduction are also suitable characteristics.

So this
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1 (a) Allliving organisms share characteristics.

(i) State two characteristics that all living organisms share,
(2)
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Examiner Comments

This example also gains two marks.
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Question 1 (b)(i)

QO01(b)(i) required candidates to describe the effect of a named virus that infects plants.
Those candidates that were familiar with the specification content were able to name the
tobacco mosaic virus and describe how it leads to yellow leaves or leaves with white spots
due to lack of chlorophyll.

(b) Viruses are pathogens but not living organisms.

() Describe the effect of a named virus that infects plants.
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This example gains both marks as it correctly names the tobacco
mosaic virus and describes its effect as leaves without green colour
and less photosynthesis.
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| Examiner Tip

Ensure that you are familiar with all the specification content.
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(b) Viruses are pathogens but not living organisms.

(i) Describe the effect of a named virus that infects plants.
(2)
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Examiner Comments

This answer also names the virus and correctly describes its effects.
There is no penalty for a slight spelling error of mosaic.

(b) Viruses are pathogens but not living organisms.

(i) Describe the effect of a named virus that infects plants.
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This response gains no credit as it does not name a virus. Mucor is a
fungus.
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Question 1 (b)(ii)

QO01(b)(ii) asked candidates to give three differences between the structure of viruses and
bacteria. The answer lines were numbered so that candidates could write one difference on
each line.

(i) Give three differences between the structure of viruses and bacteria.

ﬂ ResultsPlus
Examiner Comments

This response gains all three marks for correctly stating that viruses
have a protein coat, that bacteria have a cell wall and that bacteria
have cytoplasm.
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| Examiner Tip
Some responses did not write about structure. Make sure to read the
question carefully.
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(i)

1. Nrrosts—are—S e ies—

Give three differences between the structure of viruses and bacteria.

(3)
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viruses have a protein coat and bacteria have a cell wall.
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This response also gains three marks for bacteria have plasmids,

Give three differences between the structure of viruses and bacteria.
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This response gains two marks for bacteria have plasmids and bacteria

have a cell wall.
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(i) Give three differences between the structure of viruses and bacteria.

(3)
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This response scores two marks. Bacteria have cell walls and viruses
have a protein coat. No credit for carry out respiration as it is not a
structural difference.

T\ ResultsPlus
\_} Examiner Tip

This question asked for differences in structure so no credit for
differences in function.
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Question 2 (a)(i)

QO02(a)(i) gave candidates part of a food web from an ecosystem. In this item candidates had
to draw a food chain that contains five trophic levels and includes birds. Some responses lost
marks by including the arrows incorrectly or drawing a pyramid. Most candidates, however,
gained both marks.

2 The diagram shows part of a food web from an ecosystem.

worms that m
eat roots arthropods

/
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arthropods

birds

worms that
eat fungl and
f”""g' bactena
plants predator
worms

dead plant_\ J protozoa

material and other FRE mals
organic matter bactena

(a) (i) Using the information in the food web, draw a food chain that contains five

trophic levels and includes the birds.
(2)
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This scores both marks as it has five levels and includes the birds.
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2 The diagram shows part of a food web from an ecosystem.

worms that small
eat roots arthropods

Iarge
arthropods
worms that
eat fungu and
f”"g' bacteria
plants /"’ predator
worms

dead plant \ \_/ protozoa
material and other
organic matter bacteria

birds

/

mammals

(a) (i) Using the information in the food web, draw a food chain that contains five
trophic levels and includes the birds,
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This also gains both marks.
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2 The diagram shows part of a food web from an ecosystem.

worms that f # small -
eat roots
i
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i e arthropods
worms that

birds
}}" eat fungi and
fung bacteria
plants /’ predator
worms
s P
dead plant \l protozoa

material and other 0o
organic matter bacteria mammals

arthropods

(@) () Using the information in the food web, draw a food chain that contains five
trophic levels and includes the birds.
(2)
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This food chain has the arrows going the wrong way. It therefore only
gains one mark.
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| Examiner Tip
Arrows show the direction of energy flow.
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Question 2 (a)(ii)

Q02(a)(ii) asked candidates to describe how the bacteria and fungi obtain energy from the
organic matter. Marks were given for digestion by saprotrophs (of dead material) using
enzymes to provide energy from respiration. Most candidates gained 2 or 3 marks.

(i) Describe how the bacteria and fungi obtain energy from the organic matter.
(3)
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This response scores three marks. Reference to digestive enzymes
gains digestion and enzymes and glucose being used in respiration.
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| Examiner Tip
Although this gains all three marks, the last sentence would be more
precise if it stated energy released from respiration.

(i) Describe how the bacteria and fungi obtain energy from the organic matter.
{3}
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This scores two marks for digestive enzymes.
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Question 2 (b)

QO02(b) asks candidates to explain how the population of birds and the population of worms
that eat roots are affected by a decrease in small and large arthropods. Most responses
gained all three marks for explaining that the population of birds would decrease as they
would have less food and that the population of worms that eat roots would increase as they
will have fewer arthropods feeding upon them.

(b) A pesticide gets into this ecosystem.

The pesticide kills small and large arthropods.

Explain how this affects the population of birds and the population of worms that
eat roots.

—
\/ /i ResultsPlus

_ Examiner Comments
This response gains all marks as it explains that the worm population
will increase as there are fewer arthropods to eat them. It also explains
that the bird population will decrease as they will have fewer
arthropods to eat.
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(b) A pesticide gets into this ecosystem.
The pesticide kills small and large arthropods.

Explain how this affects the @w_l_agmgf_m;ds.and the population of worms that
eat roots.
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This response also scores all marks for explaining that the bird
population will decrease as less food for them and that the worm
population will increase as they will have fewer predators.
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Question 2 (¢)

Q02(c) gave candidates a graph showing the numbers of three different soil animals collected
by three different traps. Candidates were asked to discuss the number of each animal
collected by the three traps. The best responses looked at each animal in turn and described
which trap was most effective at catching that animal. They were also given credit for noting
that more mites were caught and fewest arthropods were caught. Most candidates were able
to score marks with many gaining all five marks.
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Discuss the number of each animal type collected by the three traps.

Refer to the scientists’ results in your answer.
(5)
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This response gains five marks. It writes that most mites are collected.
That mites were collected most in the cul de sac trap. The large
arthropods were collected least often. The trap that caught most
arthropods was the cul de sac trap. The springtails were collected most
by the basket trap.
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Discuss the number of each animal type collected by the three traps.

Refer to the scientists’ results in your answer.
(5)
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This response also scores five marks. The number of springtails caught
in the basket trap is the most effective and pitfall least effective. The
cul de sac is the most effective at catching mites and the pitfall is the

least effective. The cul de sac trap is most effective at catching
arthropods.
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| Examiner Tip

Quoting numbers alone is not going to gain credit so candidates
should make sure they use comparisons.
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Discuss the number of each animal type collected by the three traps.
Refer to the scientists’ results in your answer,
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This response gains three marks. It scores for most mites caught and

fewest caught are arthropods. The most effective trap was the cul de
sac which is the same marking point as the pitfall being the least
effective trap.

) Examiner Tip

W4\ ResultsPlus
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This response did not compare the numbers of each animal caught by
each type of trap. This limited the score it achieved.
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Question 3 (b)

QO03(b) required candidates to calculate the surface area to volume ratio of a cell shaped like
a cube. The mathematics skills given in the specification include calculation of surface area
and volume of regular shapes such as a cube. Many responses gained all three marks
however those that did not could still gain credit if some of their working was correct.

(b) A cellis shaped like a cube.
Each side has a length of 0.053 mm,

Calculate the surface area to volume ratio of this cell.

Give your answer in the formn: 1
(3)

O-O83 x©O.085 x6 = Swiaw
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surface area to volume ratio = 115-2. ...... 2
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(3. 2035472
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This response scores all three marks for a correct answer of 113.2.
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(b) A cellis shaped like a cube.
Each side has a length of 0.053 mm.
Calculate the surface area to volume ratio of this cell.

Give your answer in the formn : 1
(3)
@
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This response also scores three marks for a correct answer of 113..
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(b) A cellis shaped like a cube.
Each side has a length of 0.053 mm.
Calculate the surface area to volume ratio of this cell.

Give your answer in the formn : 1

(3)
0-0S3 mh
A “-1[0*01’3)(0-011) X6 =0pleygSYy
V= 0.0 £] X0-057 x0.057 = |-48477407¥
xloood
sA= 1605y
vz L ¥Y77 surface area to volume ratio = |68 5% _:1
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This response fails to get the correct answer. However it gains 2 marks
for correctly calculating the surface area as 0.0168 and for calculating

the volume as 1.48877 x1074.
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Question 3 (c)(i)

Q03(c) told candidates that red blood cells do not have cell walls. They then had to explain
how this difference would affect red cells when placed in distilled water. Most candidates
were able to score three marks. Those responses that did not gain marks were confused
about the direction of water movement in osmosis. The best way for candidates to explain
osmosis is the movement of water from a dilute solution to a more concentrated solution.
Some candidates explained osmosis in terms of water moving from a region of higher water
potential to a region of lower water potential and that is also fine and a good preparation for
A level terminology. Describing water as being more concentrated or less concentrated is
confusing.

(c) Animal cells, unlike plant cells, do not have a cell wall.

(i) Explain how this difference affects red blood cells when placed in
distilled water.

(3)
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This response scores full marks as it refers to the cell bursting, water
enters by osmosis due to a lower water potential inside the red blood
cell.
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(c) Animal cells, unlike plant cells, do not have a cell wall.

(i) Explain how this difference affects red blood cells when placed in
distilled water.
(3)

This response also scores three marks. It explains that there is a higher
water potential outside the cell so water enters the cell by osmosis.
The cell bursts.
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(c) Animal cells, unlike plant cells, do not have a cell wall.

(i) Explain how this difference affects red blood cells when placed in
distilled water.

(3)
y A\
Due  to.  asmosis oder  easers. Yool blosek
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This scores one mark for explaining that water enters the cell by
0SMOoSis.

Int GCSE Biology 4BI1 1B 26



Question 3 (c)(ii)

QO03(c)(ii) asks candidates to explain how this difference affects red cells placed in a
concentrated salt solution. This item also scored well with many candidates gaining two
marks for explaining that water leaves the cell by osmosis from a dilute to a more
concentrated solution. This causes the cell to shrink. Some candidates wrote about the cell
being plasmolysed which gained no credit.

' } _
(ii) ExE‘aln how this difference affects red blood cells when placed in a
concentrated salt solution.

(Total for Question 3 = 12 marks)

ﬂ ResultsPlus
Examiner Comments

This gains both marks. It explains that the cell will crenate as water
moves out of the cell down a water potential gradient by osmosis.
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Explain how this difference affects red blood cells when placed in a
concentrated salt solution.

o sedf :

(2)

f

iﬁ ResultsPlus
Examiner Comments

This also scores two marks for the cell shrinking as water leaving the
cell by osmosis.

(i) Explain how this difference affects red blood cells when placed in a

concentrated salt solution.
(2)
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This scores one mark for the cell shrivels.
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Examiner Tip
The answer can be improved by explaining the direction of osmosis
and the gradient causing it.
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Question 4 (a)(i)

In QO4(a)(i) few candidates could correctly name the withdrawal reflex even though it is
named in the specification. Credit was also given for describing the reflex as involuntary or
automatic or somatic.

4 The diagram shows a human reflex response to touching a hot object.
Some of the structures in the reflex arc are labelled.

hot object

spinal cord

(@) (i) Give the name of this reflex response.
(1)

.............. R0y (o V(0 DT (N ¢ 1Y S

Z ResultsPlus

Examiner Comments

This scores the mark for withdrawal.
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4 The diagram shows a human reflex response to touching a hot object.
Some of the structures in the reflex arc are labelled.

hot object

spinal cord

(a) (i) Give the name of this reflex response.

.......... Ay md\ e

ResultsPlus

Examiner Comments

This also scores the mark.

Int GCSE Biology 4BI1 1B 30



4 The diagram shows a human reflex response to touching a hot object.
Some of the structures in the reflex arc are labelled.

hot object

spinal cord

(a) (i) Give the name of this reflex response.
(1)

Z ResultsPlus

Examiner Comments

This scores the mark for automatic.

&R
€ ResutsPs

Candidates should be familiar with all of the specification content.
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Question 4 (a)(ii)

QO04(a)(ii) required candidates to draw an arrow on the diagram to show the direction of the

impulse at point X, the motor neurone. Most responses gained the mark for showing the
arrow pointing away from the spinal cord.

e e

Some of the structures in the reflex arc are labelled.
————

4 The diagram shows a human reflex respo__nsgg_tpuching_a’wjggt.

hot object

spinal cord

(a) (i) Give the name of this reflex response.

(i) Draw an arrow on the diagram to show the direction of the nerve impulse at

point X. & R e

N

ig ResultsPlus
Examiner Comments

Even though the arrowhead has been put on the motor neurone this
response was credited as correct.
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4 The diagram shows a human reflex response to touching a hot object.

Some of the structures in the reflex arc are labelled.

hot object

spinal cord

(@) (i) Give the name of this reflex response.
(1)

(ii) Draw an arrow on the diagram to show the direction of the nerve impulse at
point X.

Z ResultsPlus

Examiner Comments

This gains the mark for showing the direction away from the spinal
cord.
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4 The diagram shows a human reflex response to touching a hot object.

Some of the structures in the reflex arc are labelled.

hot object

spinal cord

(@) (i) Give the name of this reflex response.
(1)

P o S O 4 1| S

(i) Draw an arrow on the diagram to show the direction of the nerve impulse at
point X.

/ ResultsPlus

Examiner Comments

No mark as arrow is pointing towards the spinal cord.
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Question 4 (b)(i)

QO04(b)(i) gave candidates the speed of transmission and the length of a neurone and asked
them to calculate the time in seconds it would take for an impulse to pass along a neurone.
Candidates had to express their answer in standard form. Many candidates were able to do
this calculation correctly but some lost a mark because they did not put their answer in
standard form. Others gained no credit because of incorrect rounding of decimal places.

(b) () Aneuroneis1.10m in length.

The speed of the nerve impulse in this neurone is 120 metres per second.
=
Calculate the time, in seconds, for the impulse to pass along the neurone.

Give your answer in standard form.,

11O |
T;g 26 0096 )

e 4 16X0O°

(2)

N
\( { ResultsPlus
/--.‘: Examiner Comments

This gains full marks for 9.16 x 10°3 recurring.

35 Int GCSE Biology 4BI1 1B



(b) (i) A neuroneis1.10m in length.
The speed of the nerve impulse in this neurone is 120 metres per second.
Calculate the time, in seconds, for the impulse to pass along the neurone.
Give your answer in standard form.

oo 2> A | “"

420
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ﬂ ResultsPlus
Examiner Comments

This scores two marks for the correct answer in standard form.
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(b) (i) Aneurone is 1.10n length.
The speed of the nerve impulse in this neurone is 120ypetsgsiger second.
Calculate the time, in seconds, for the impulse to pass along the neurone.

Give your answer in standard form.

(2)
N
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Examiner Comments

This gains one mark for the correct answer but it is not in standard
form.
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Question 4 (b)(ii)

QO04(b)(ii) asked candidates to describe how an impulse passes from neurone to neurone.
Most responses gained both marks for describing the diffusion of a neurotransmitter across
a synapse.

(i) Describe how the impulse passes from neurone to neurone in the reflex arc.
(2)
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ﬂ ResultsPlus
Examiner Comments

This scores both marks for neurotransmitter diffuses across a synapse.

(i) Describe how the impulse passes from neurone to neurone in the reflex arc.
(2)
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This scores one mark for stating that it involves neurotransmitters but
does not mention diffusion or a synapse.
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Question 4 (c)(i)

QO04(c)(i) required candidates to explain how sensing pain, such as when an ankle is
damaged, benefits an organism. This item was answered well by most candidates with most
scoring at least one mark. The best responses noted that pain would lead to the person
stopping walking or using the ankle, to prevent further damage and to allow the ankle to
recover.

(¢) Pain has a survival function.
If a person damages their ankle, they sense pain.

(i) Explain how sensing pain benefits an organism.

(2)

ﬂ ResultsPlus
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This scores both marks for stopping using the ankle and allowing
repair.

39 Int GCSE Biology 4BI1 1B



(c) Pain has a survival function.
If a person damages their ankle, they sense pain.

(i) Explain how sensing pain benefits an organism.
(2)

hqwmﬁa-t SHIONMYS ... ﬂ“owmg the njured area . be able
to heat eosily wihouk turther damages, B reduce (ot

~of blood .

Z ResultsPlus

Examiner Comments

This also scores both marks for preventing further damage and
allowing the ankle to heal.

(c) Pain has a survival function.
If a person damages their ankle, they sense pain.

(i) Explain how sensing pain benefits an organism.
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Examiner Comments

This also scores two marks for repairing the damage and not moving it.
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Question 4 (c)(ii)

QO04(c)(ii) asks candidates to explain which components of the nervous system may be
affected by medicines that prevent communication between the injured ankle and the brain.
Most candidates were able to gain marks with many gaining all four marks. The best answers
described how the receptor would be affected so no pain will be detected and no impulse
will pass along the sensory neurone or via a synapse to the relay neurone.

(i) Some medicines are used to reduce pain.

These medicines work by preventing communication between the injured
“ankle and the brain.

Explain which components of the nervous system may be affected by

these medicines.
(4)
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Examiner Comments

This scores four marks for reference to a synapse being affected. No
impulse in sensory neurone and receptors being affected.
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(i) Some medicines are used to reduce pain.

These medicines work by preventing communication between the injured
ankle and the brain. :

Emlahwhﬂmmdmemmmmbemw
these medicines.
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Examiner Comments

This scores three marks. The receptor is affected, so no stimulus
detected. No impulse sent.
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(i) Some medicines are used to reduce pain.

These medicines work by preventing communication between the injured
ankle and the brain.

Explain which components of the nervous system may be affected by
these medicines.

%Examlner Comments

This response also scores four marks. Receptors not active, sensory
neurone affected, synapse not functioning, impulse not sent.
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Question 5 (a)

In Q05(a) almost all candidates could correctly state two components of blood other than

blood cells.

5 Red blood cells and white blood cells are two of the components found in
human blood.

(a) State two other components of blood.

(2)

iﬁ ResultsPlus
Examiner Comments

This scores both marks for plasma and platelets.

5 Red blood cells and white blood cells are two of the components found in
human blood.

(@) State two other components of blood.

(2)
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Examiner Comments

This scores one mark for plasma, antigen is not correct.
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Question 5 (b)

QO05(b) gave candidates a series of four diagrams showing how a phagocyte engulfs, digests
and expels a bacterium. The candidates were asked to describe what is happening in each
stage. Many responses gained all four marks by clearly describing how a phagocyte engulfs
the bacterium, how it is held inside, a vesicle fuses with the bacterium allowing enzymes to
digest it and how the digested products are then expelled from the cell.

(b) Some white blood cells destroy pathogens.

The diagram shows four stages in this process.

bacterium

1 2 3 4
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N / ResultsPlus
/---t Examiner Comments

This response gains all four marks. It describes how the phagocyte
engulfs the pathogen. It describes the pathogen as being fully engulfed
and how the broken down pathogen is excreted from the phagocyte.

A  ResultsPlus
D

Examiner Tip
Although this response scores full marks, it does not mention enzymes
as being involved in digestion and the use of expelled rather than
excreted would be more accurate in stage 4.
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(b) Some white blood cells destroy pathogens.

The diagram shows four stages in this process,

bacterium
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Examiner Comments

This response also gains full marks for reference to the bacterium

being engulfed by the phagocyte. Being digested by enzymes and
being released out of the cell.
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(b) Some white blood cells destroy pathogens.

The diagram shows four stages in this process.

bacterium

.

(4)

ﬂ ResultsPlus
Examiner Comments

This response scores three marks. Phagocyte, digestive enzymes
breaking down the bacterium and waste products released from the
cell.
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Question 5 (c)(i)

QO05(c)(i) gave a picture of a red blood cell. Candidates were given the actual diameter of the
cell and asked to calculate the magnification. Many candidates gained full marks for this with
the rest picking up some marks for their working.

(c) The picture shows a human red blood cell.

5%

¥

© Artem_Graf/Shutterstock

(i) The actual diameter of this human red blood cell is 8.1 um.
Determine the magnification of the picture.

[1mm = 1000 pm]
(3)

= 57,600 Ama
S 000

<

magnification = 76%7 ..... X

™
\ o

" / ResultsPlus
/'-—-'. Examiner Comments

This gains all three marks for correctly calculating the magnification.
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(c) The picture shows a human red blood cell.

© Artem_Graf/Shutterstock

(i) The actual diameter of this human red blood cell is 8.1 um.
Determine the magnification of the picture.
[1mm = 1000 um]
(3)

& j- %\ﬁﬂo:&i )(la'"'}

-5
magnification = ... '81,7“& __________________
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N / ResultsPlus
/--.‘: Examiner Comments

This gains one mark for converting pm into mm.
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Question 5 (c)(ii)

QO05(c)(ii) gave candidates a table with data on % oxygen saturation of blood and tissue
deoxygenation per minute for anaemic and non-anaemic patients with normal blood flow
and slow blood flow. Candidates were asked to discuss the relationship between anaemia,
blood flow, oxygen saturation and tissue deoxygenation and to refer to the data and use
their biological knowledge in their answers. Many candidates gained full marks and almost all
candidates gained some credit.

51 Int GCSE Biology 4BI1 1B



Discuss the relationships between anaemia, , percentage oxygen
saturation of blood and rate of tissue deixygena n.

You should refer to data in the table and use your biological knowledge in
your answer.
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/---'. Examiner Comments
This scores five marks. It refers to anaemic patients having a lower
oxygen saturation. It notes they have fewer red cells to transport
oxygen. It also notes that (anaemic) patients with slow blood flow had
a lower saturation than (anaemic) with normal blood flow. Anaemic
patients had a higher rate of tissue deoxygenation than non-anaemic
patients. It also comments that the group sizes are unequal and that
there is no information on diet, sex or lifestyle of the patients.
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Discuss the relationships between anaemia, blood flow, percentage oxygen
saturation of blood and rate of tissue deoxygenation.

You should refer to data in the table and use your biological knowledge in
your answer.

% ResultsPlus
Examiner Comments

This response also gains full marks. It refers to anaemic people having
fewer red cells and less oxygen saturation. The anaemic patients have
a lower supply (less carried) of oxygen and have faster tissue
deoxygenation. People with slow blood flow have lower rates of tissue
deoxygenation.

Int GCSE Biology 4BI1 1B 54



Question 6 (a)

QO06(a) concerned a genetic cross between pea plants with axial flowers and terminal flowers.
All of the many offspring plants had axial flowers. Candidates were asked to use a genetic
diagram to show the genotypes of the parents, the gametes and the offspring. Many
responses scored full marks using a genetic diagram or a Punnett square to show the parent
genotypes, gametes and offspring genotypes. Some weaker candidates chose different
letters to represent the alleles or did not use the normal capital to represent dominant alleles
and lower case to represent recessive alleles.
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6 Many characteristics of pea plants are genetically controlled.
One of these characteristics is flower position.

Flower position can either be axial or terminal.

Axial Terminal

In a first cross, scientists crossed pea plants with axial flowers with pea plants with
terminal flowers.

This first cross produced 1120 offspring plants.
All of these offspring plants had axial flowers.

(a) Use a genetic diagram to show the genotypes of the parent plants, the gametes

they produce and the genotypes of the offspring plants.
(3)

tex milﬂ“A
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\( &{ ResultsPlus
/'--. Examiner Comments

This scores full marks for clearly showing parent genotypes, gametes
and offspring genotypes in a Punnett square.

L
-
o

¥\ ResultsPlus
\ Examiner Tip
It is more usual to use the same letter to represent alternative alleles

of the same gene.
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6 Many characteristics of pea plants are genetically controlled.
One of these characteristics is flower position.

Flower position can either be axial or terminal.

Axial Terminal

In a first cross, scientists crossed pea plants with axial flowers with pea plants with
terminal flowers.

This first cross produced 1120 offspring plants.
All of these offspring plants had axial flowers.

(a) Use a genetic diagram to show the genotypes of the parent plants, the gametes
they producé and the genotypes of the offspring plants. o
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