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1 Read through the following passage on the structure of DNA, then fill in the most
appropriate word or words to complete the passage.

A DNA molecule consists of two strands of mononucleotides. Each of these strands is

twisted around the other, forming a

Each mononucleotide consists of a pentose sugar called deoxyribose, a base and a

phosphate. The two strands are held together by complementary base pairing.

Adenine bonds with and cytosine bonds with

. The name of the bond that forms between

these bases is a bond. A DNA molecule that is
composed of 34% adenine will be composed of % cytosine.
(6 marks)

2 Cystic fibrosis and albinism are examples of recessive genetic disorders. Krabbe
disease is another example of a recessive genetic disorder.

Krabbe disease is caused by mutations in the GALC gene, resulting in a deficiency of
an enzyme called galactocerebrosidase.

a Explain the meaning of each of the following terms.
i  Mutation

(2 marks)

ii Recessive

(1 mark)



b Explain how a mutation in the GALC gene could result in a change in the enzyme
galactocerebrosidase.

(3 marks)

3 Transcription and translation are two main stages in protein synthesis.

a Complete the table below by writing the word transcription or translation next
to the appropriate statement about protein synthesis.

Statement Stage of protein synthesis
Ribosomes are involved.

DNA acts a s a template.

tRNA is involved.

Peptide bonds are made.

;nRNA is made.

(5 marks)
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b The table below shows some amino acids and their corresponding DNA triplet
codons. The DNA triplet codons for a stop signal are also shown.

Amino acid/stop signal

Proling GGT GGG
Alanine 7 - | CGG CGA
Cysteine  ACA ACG
Serine | AGG ;\GA
Leucine | | GAA GAG
Arginine - GCA GCG
Glutamine | 7 | CTT CTC
Gkycine | CCT CcCG 7
Threonine TGC TGA
Stop éigHaI - - ATT ATC
The diagram below shows part of a DNA molecule.
codon 84 codon 85 codon 86 codon 87

' DNA triplet codons

GGA

CGT CGC
AGT AGC
GAT GAC
GCT GCC
CCA CCC
TGT TGG
ACT

codon 88

codon 89

T T g [ 1 | [ I |

T

T

T

I

AAC A CTTAUCAGT CTCGGTG G G

Place a cross (X) in the box next to the amino acid coded for by codon 85.

A Leucine
B Glutamine

C Glycine

I I

D Serine

(1 mark)

Place a cross (XI) in the box next to the sequence of amino acids found in the
polypeptide chain that is coded for by this part of the DNA strand.

A cysteine glutamine cysteine arginine proline proline

B threonine leucine threonine alanine glycine glycine

L]
[

C cysteine glutamine cysteine arginine glycine glycine []

D cysteine proline cysteine arginine proline proline

[

(1 mark)



ili Place a cross (X) in the box next to the sequence of bases on a molecule of
messenger RNA (mRNA) synthesised from this part of the DNA molecule.

AACACTTACAGCCGGTGGG []
BTGTGAATGTCGGCCACCC ]
CUGUGAAUGUCGGCCAcCcCc []
DAGACUUAGACGGCCUGGG []

(1 mark)

4 Animal and plant cells are eukaryotic. Bacterial cells are prokaryotic.

Name three structures that are present in prokaryotic cells but absent in animal
cells.

(3 marks)
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5 Lichen consists of two organisms, an alga and a fungus, growing together.

The alga photosynthesises producing carbohydrate for the two organisms and the
fungus absorbs and retains water so that the lichen does not dry out.

The photograph below shows a patch of lichen growing on a wall.

Patch of lichen

Bare wall—____

Magnification x 1

Algae and fungi are eukaryotic organisms.

a Place a cross (X)) in the box next to one difference in cell structure between these
two eukaryotic organisms.

A algae have chloroplasts, fungi do not
B algae have circular DNA, fungi have linear DNA

C fungi have chloroplasts, algae do not

EEEE

D fungi have circular DNA, algae have linear DNA
(1 mark)

b Lichens can reproduce sexually and asexually. Sexual reproduction involves
meiosis and asexual reproduction involves mitosis.

Describe the advantages to lichens of being able to reproduce both sexually and
asexually.

(2 marks)



¢ The diagram below shows the conditions at four positions, A, B, C and D, on a
building.

B. Area exposed to

A. Shaded area next to
- bright sunlight

a dripping pipe

D. Shaded area, protected —
from the wind C. Area exposed to bright
sunlight and protected
from the wind

Place a cross ([XI) in the box next to one difference in cell structure between these
two eukaryotic organisms.

A []
B[]
c [
D []
(1 mark)
6 Fertilisation involves the fusion of haploid nuclei.
a The diagram below shows a human sperm cell.
A mid piece
. B
haploid nucleus
Name the structures labelled A and B.
A
B
(2 marks)
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b Explain why it is important that the sperm has a nucleus that is haploid.

(2 marks)

7 Rhododendrons are shrubby plants that are widely distributed throughout the
northern hemisphere.

The flowering periods and habitats of two species of rhododendron, found on
Yakushima Island in Japan, are shown in the table below.

Species ' Flowering ' Main flowering ' Habitat
 period  period :

Rh.ododendron April to July May Rocky areas in

eriocarpum lowland regions

Rho_dodendron May to July T H|g!1 mountainous

indicum regions

Where these populations overlap, hybrid plants are found that have arisen as a result
of cross-fertilisation between these two species. These hybrid plants are capable of
flowering and producing viable seeds.

a Describe the reasons why some scientists might prefer to classify Rhododendron
eriocarpum and Rhododendron indicum as varieties within the same species
rather than as two separate species.

(3 marks)



b Explain why there is likely to be a greater genetic diversity in the hybrid plants
than in either of the two separate species.

(2 marks)

c Adaptation can occur within the same species.
Leopards and panthers are members of the same species found in Africa.

Leopards have spotted fur and hunt in open grasslands, whilst panthers have
black fur and hunt in forests.

Suggest how natural selection has led to the evolution of these two different
forms of the same species.

(4 marks)
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