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SECTION A (COMPULSORY) \ é 7
Question 1
(a) Explain the chromosome theory of inheritance, indicating how it is related to

Mendel’s findings. . (5 marks)
(b)  During meiosis, when do chromosome disjunction and chromatid disjunction

occur? (4 marks)
(c) A woman has a rare abnormality of the eyelids called ptosis, which prevents her

from opening her eyes completely. This condition is caused by a dominant allele,

P. The woman'’s father had ptosis, but her mother had normal eyelids. Her

father's mother had normal eyelids.

(i) What are the genotypes of the woman, her father, and her mother?

' (3 marks)

(iiy What proportion of the woman’s children will have ptosis if she marries a man

with normal eyelids? , (3 marks)
(d) A family with a rare disorder presents the following pedigree.
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) State, with justifications the most likely mode of inheritance. (6 marks)

(ii) Identify all individuals that must be heterozygous. (4 marks)

[Total marks = 25]
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SECTION B (ANSWER ANY THREE QUESTIONS FROM THIS SECTION) ?{9

Question 2
(a) Discuss the common misapplications of the concept of heritability. (25 marks)
[Total marks = 25]

Question 3
The recessive alleles k (kldney-shaped eyes instead of wild-type round), ¢
(cardinal-colored eyes instead of wild-type red), and e (ebony body instead of
wild-type gray) identify three genes on chromosome 3 of Drosophila. Females
with kidney-shaped, cardinal-colored eyes were mated with ebony males. The F4
was wild type. When F; females were testcrossed with kk cc ee males, the
following progeny phenotypes were obtained:

k c e 3
k c + 876
k + e 67
k + + 49
+ c e 44
+ c + 58
+ T e 899
+ + + 4
Total 2000
(a) Determine the order of the genes. Hence, draw the chromosomes of the parents
and the F1 and the map distances between the genes. (18 marks)
(b) Calculate the interference and explain its significance. (7 marks)
[Total marks = 25]
Question 4
(a) Briefly explain why and how Southern blotting is carried out. (3 marks)

(b) Explain how plasmids are transferred into host cells in a research lab. (3 marks)

(¢) Discuss some of the considerations that must go into developmg an appropriate
cloning strategy. - (9 marks)

(d) Briefly explain how the polymerase chain reaction is used to amplify a specific

DNA sequence, highlighting the limitations of PCR. (10 marks)
[Total marks = 25]
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Question 5 ?/

(a)
(b)

(©)

In one experiment, pure breeding black Labrador male dog was crossed with a
pure breeding brown Labrador bitch. The resulting F1 puppies were all black.
Selfing F1 resulted in a black: brown puppy distribution of 3:1. In another
experiment, a man allowed his pure breeding black Labrador bitch to mate with a
friend’s pure breeding albino male dog resulting in all black puppies in the F4
generation. The F1 progeny were allowed to self to give 48 F, puppies comprising
26 black, 10 brown and 12 albino phenotypes.

Explain these results in genetic terms. (4 marks)

Using defined symbols of your choice, determine the genotypes of Parents, F4
progeny and F, progeny in the second experiment. (15 marks)

One F; albino female dog was crossed with an F; black male. The resulting F3;
progeny had the following distribution: 50% albino: 37.5% Black: 12.5% brown.
Investigate the genotypes of the F, progeny used in the cross and give the
genotypes of all the F3 progeny. ‘ (6 marks)
[Total marks = 25]

Question 6

@)

(b)

In rabbits, the dominant allele B causes black fur and the recessive allele b
causes brown fur; for an independently assorting gene, the dominant allele R
causes long fur and the recessive allele r causes short fur. A homozygous rabbit
with long, black fur is crossed with a rabbit with short, brown fur, and the
offspring are intercrossed. In the F», what proportion of the rabbits with long,
black fur will be homozygous for both genes? (12 marks)

Mendel testcrossed pea plants grown from yellow, round F; seeds to plants
grown from green, wrinkled seeds and obtained the following results: 30 yellow,
round; 25 green, round; 28 yellow, wrinkled; and 27 green, wrinkled. Are these
results consistent with the hypothesis that seed color and seed texture are
controlled by independently assorting genes, each segregating two alleles?
(13 marks)
[Total = 25 marks]

END OF QUESTION PAPER |
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Table 6 — Chi-Square Distribution
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13844 115379
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17.708
118493 20:5:
3 26509 29(
134764 376
43.188 3.208 ,
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