Q1.

In 1866, a monk called Gregor Mendel published the results of his investigations into
inheritance in pea plants.

Pea plants produce seeds in a pod.
Figure 1 shows a pea pod.

Figure 1

Pea seeds

Pod

Pea seeds can be round or wrinkled in shape.

Mendel crossed pea plants that produced round seeds with pea plants that produced
wrinkled seeds.

Figure 2 shows the results.

Figure 2
Plant 1 Plant 2
grown from a grown from a
round seed wrinkled seed
Plant 3 Plant 4 Plant 5
produces produces produces
round seeds round seeds round seeds

@ O O

In parts (a) to (c) use the following symbols to represent the alleles:
R = dominant allele for round seeds
r = recessive allele for wrinkled seeds.

(a) In Figure 2, the genotype of plant 1 is RR.

Give the genotype of plant 2.
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(1)

Mendel collected the seeds from plants 3 and 4 and grew new plants from the seeds.

Mendel crossed the new plants.

(b)

(c)

(e)

Complete the Punnett square diagram in Figure 3.

You should show:
. the male gametes
. the offspring genotypes.

Figure 3

Female

Male |

()

Give the ratio of round seeds to wrinkled seeds in the offspring in Figure 3.

Ratio of round seeds to wrinkled seeds =

(1)
Some of the offspring in Figure 3 are homozygous and some are heterozygous.

What does ‘heterozygous’ mean?

(1)
Mendel published his work in 1866.

Suggest two reasons why the importance of Mendel’'s work was not recognised
until the early 1900s.

1

(2)
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(Total 8 marks)
Q2.
In the mid-19th century, a scientist studied inheritance in pea plants.
The scientist’'s work was the beginning of our modern understanding of genetics.
(@) What is the name of this scientist?

Tick one box.

Alfred Russel Wallace

Charles Darwin

Gregor Mendel

Jean-Baptiste Lamarck

(1)

(b) In the mid-20th century, other scientists identified the chemical substance that
makes up genetic material.

What is the name of the chemical substance that makes up genetic material?

Tick one box.

Carbohydrate

DNA

Lipid

Protein

(1)

(c) A gene often has two alleles.
One allele is dominant and the other allele is recessive.
When is a recessive allele expressed as a characteristic?

Tick one box.
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When the dominant allele is not present

When the recessive allele is inherited from the female parent

When the recessive allele is inherited from the male parent

When the recessive allele is present on only one of the
chromosomes

(1)
A scientist investigated the inheritance of height in pea plants.
The scientist crossed tall pea plants with short pea plants.
Figure 1 shows the scientist’s results.

Figure 1

Plant 1
3] % Plant 2

Tall Short

| |
Plant 3 Plant 4 Plant 5 Plant 6
¥ ~ ! ¥

All tall offspring

In questions (d) and (e), use the following symbols to represent alleles:

T = the dominant allele for tall.
t = the recessive allele for short.

(d) In Figure 1, the genotype of plant 1is TT.

Give the genotype of plant 2.
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(1)
(e) The scientist crossed plant 3 with plant 4.

Complete Figure 2 to show the offspring produced from this cross.

Figure 2
Male
gametes
T t
T 1T
Female
gametes
t

(2)

(f)  Draw a circle around one of the homozygous offspring in Figure 2.
(1)

(g) Whatis the ratio of tall plants : short plants in the offspring in Figure 2?

Ratio of tall plants : short plants =

(1)
(Total 8 marks)
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Mark schemes

Q1.
(@)

(e)

Q2.

allow homozygous recessive

male gametes correct: Rand r

all four offspring genotypes correctly derived from gametes (given)

allow 1 mark for 2 or 3 correct

correct ratio from the figure

allow 3 : 1 if no answer to (b)

having (two) different alleles (of a gene)

ignore example(s)
do not accept having two different genes

any two from:

other scientists not aware of his work or work published in obscure
journal

allow work lost for many years

other theories accepted at the time
allow eg theory of blending inheritance
ignore religion

not considered to be a scientist or not eminent or not respected
allow he was only a monk
allow he was not believed

Mendel's (mathematical) approach was novel concept

allow his work was not understood or no other scientist had
similar ideas

allow his results were not corroborated (at the time)

peas gave unusual results compared with other species
allow Mendel only worked on pea plants
allow insufficient results / research

new discoveries made Mendel’s work relevant
allow specific discoveries

(8]
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(e)

(f)

(9)

Gregor Mendel

DNA

when the dominant allele is not present

tt
allow homozygous recessive

Tt

Tt tt

all 3 correct = 2 marks
2 correct = 1 mark
0 or 1 correct = 0 marks

allow tT for Tt

circle drawn around either TT or tt on Figure 2
allow circles drawn round both

correct ratio from part (e) e.g. 3 : 1

allow multiples of stated ratio
allow 3 : 1 if no answer to part (e)
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