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Table 2 gives the classification of four plant species.

Table 2
Group Species 1 Species 2 Species 3 Species 4
Kingdom | Plantae Plantae Plantae Plantae
Phylum Spermatophyta Spermatophyta | Spermatophyta Spermatophyta
Class Monocotyledonae | Dicotyledonae | Monocotyledonae | Dicotyledonae
Order Poales Fabales Poales Scrophulariales
Family Cyperaceae Fabaceae Poaceae Scrophulariaceae
Genus Eriophorum Pisum Poa Antirrhinum
Species angustifolium sativum annua majus

[0]5].[1] Species1and 3 are the most closely related.

What information in Table 2 gives evidence for this?

Spacies 4 anol 3 areintne same Ringodom,
phylum , class and oroder and only start
to clifer ot the family stage .

[1 mark]






Figure 6 shows the inheritance of flower colour in two species of plant.

Figure 6
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In pea plants and in snapdragon plants, flower colour is controlled by one pair
of alleles.

In Figure 6 the parental generation plants are homozygous for flower colour.

In heterozygous pea plants, the allele for red flower colour is dominant.

In heterozygous snapdragon plants, the alleles for flower colour are both
expressed.

Use the following symbols for alleles in your answers to Questions 05.2 to 05.4:

Pea plants Snapdragon plants
R = allele for red flowers CR = allele for red flowers
r = allele for white flowers cY = allele for white flowers

[0]5].[2] Whatis the genotype of the red-flowered pea plants in the F; generation?
Qr [1 mark]

[0]5].[3] Whatis the genotype of a white-flowered snapdragon plant?

cre”

[1 mark]



Commercially, hundreds of pink-flowered snapdragon plants can be produced from
one pink-flowered plant.

Figure 7 shows a tissue culture technique used for producing many plants from
one plant.

Figure 7
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[0]5].[6] Giveareason for each of the following steps shown in Figure 7.
[5 marks]

Several groups of cells are scraped off the leaf: _ 4p l'ﬂ(ﬂﬂ A AV Lh ances

Nutrients are added to the agar jelly: P] i} [H’s nee CJ N\ ﬂ[l.QﬂtS 4 g .

i ol o i

phosphorus 10 grow and produce prottans and cefluose.

Hormones are added to the agar jelly: M&CV\_ as alxn
__Stimul ot e plant groima 10 spoodl upthl proCass

The plant cells are kept in sterile conditions: 10 pt(“ Qn'[' unnvad DI gd
| ' . S inatin
culture and the plants catching diseases
The plant cells are kept at 20 °C: ﬂﬂ |' f i[ m 0 opﬂﬂa umv
to MDp ¢ rature :ﬂ![ pmﬂi g[Q]M n.

. Explain why the method shown in Figure 7 produces only pink-flowered plants.
[2 marks]

all of the cells scrap od of onfothe agar jelly
are idental and so have the exact same
gu\qu'c iform anon .. tne genotype (*CY | where
me alleles mix tog emer . TNe plant cells
divi de by mitosis s tneres no mixing or
recomb NGt 0N of g enetiC material.











DNA is a polymer of nucleotides.
_ Why is DNA described as a polymer?
[1 mark]

it L otid nj

Figure 5 shows part of a DNA molecule.

Figure 5
Nucleotide
0.34 nm
IZ| Describe the structure of a nucleotide.
[4 marks]

A nucleotide is maoe up o three parts — g pontose
sugar (deoxyrtbose), o phosphare group and d

nitvog enous pase (adening, guanine, cyfosine or
tyrosine) - The tnree parts are joined 104 etmer

by valent bonds formed in cond ehsaton reacions.



E The length of a DNA double helix increases by 0.34 nm for every pair of nucleotides.

The total number of nucleotides in a human body cell is 1.2 x 10'°.

Calculate the total length of double helix in a human body cell.

My 100 , _ _ ,
m v_) :10 Give your answer in metres. Use information from Figure 5.

nwm [5 marks]
" ") + 000 ( 0) - _ 9

nm

(6.x10%) x 0.34 = 2.04 XI0* am

am —> m = < 0"

2-04 X 10% = 10* = 204y

Total length = 2 0’-/ m

El Some parts of DNA do not code for proteins.

Describe how non-coding parts of DNA can affect the expression of genes.
[1 mark]

Non- (oding parts of DNA can switch genes
on and of-



There are two types of cell division: mitosis and meiosis.

_ Describe three differences between the processes of mitosis and meiosis.
[3 marks]

med0sS produces Yy daugnter cells.

Me 0sis _has two

El Describe one similarity between the processes of mitosis and meiosis.
[1 mark]

they bom involue the divisionof e
cytoplasm



Dupuytren’s is a disorder that affects the hands.

Figure 6 shows the inheritance of Dupuytren’s in one family.
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Dupuytren’s is caused by a dominant allele in this family.

D = dominant allele
d = recessive allele

[0]5].[3] Give the genotype of person 1.

Explain your answer.

Genotype

Nd
_Porson one. mustbe heterozygaus (or contain at kast 4
. ; - ord
canhot heo honang;gQuS odominant Qinerwise all of
Theofspring wauld have te disorder (whidh ey
dont)-

[2 marks]




10

E Person 7 and person 8 in Figure 6 are expecting a fourth child.

What is the probability of the child having Dupuytren’s?

You should:

e draw a Punnett square diagram
¢ identify which offspring have Dupuytren’s
[5 marks]

Porson

Dol = affected
D d - 50 4,

dd = unaffected

Porson g d) D d dd =507,
d

Dd dd

Probabilty = 5 () %

El Explain how Figure 6 shows the allele for Dupuytren’s is not on the Y chromosome.
[2 marks]

Male 10 does n0t have e dicorder and so dogsn't
carry the dominant allele, but his child, child 15, dogs
have the disorder Meaning fne momer musk
nave passed onte dominant allele and females
do NOt carry e Y chromosome -





