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QUESTION 1 (COMPULSORY)

a.

Contrast the following pairs of terms:
i.  Allele and locus
ii.  Genotype and phenotype
iii.  Reciprocal cross and test cross

iv.  Incomplete dominance and co-dominance (12 Marks)

State Mendel’s first and second laws and explain what they mean.
(8 Marks)

Using a table, compare and contrast mitosis and meiosis. (10 Marks)

Distinguish between sex-limited and sex-influenced traits giving appropriate
examples. (5 Marks)

Why is it important to know the blood type of an individual before blood
transfusion is done? (5 Marks)

QUESTION 2

a.

Polydactyly (extra digits) is a dominant trait caused by gene P, as opposed to
the normal allele, p. Cystic fibrosis, c, is a recessive disease, as opposed to the
normal condition, C. A polydactylous woman, otherwise normal in
phenotype, marries a healthy normal man. Their four children have the
following phenotypes:

Child 1 is normal in all respects,

Child 2 is polydactylous, otherwise normal,

Child 3 has cystic fibrosis, otherwise normal,

Child 4 has cystic fibrosis and is polydactylous.

i.  What is the genotype of the mother? (4 Marks)
ii.  What is the genotype of child 3? (3 Marks)
iii. =~ What is the genotype of child 4? (3 Marks)

iv.  What is the chance that child 1 is heterozygous for cystic fibrosis?
(4 Marks)
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b. Using appropriate examples, explain:

i. Co-dominance
ii. Incomplete dominance

iii.  Overdominance (6 Marks)

QUESTION 3
a. Haemophilia is caused by a sex-linked recessive gene in humans. A
haemophilic man mates with a carrier non-haemophilic woman. Using clearly
defined symbols of your choice answer the following questions:

i.  Describe the genotypes and phenotypes (including sex) of offspring
resulting from this cross. What proportion of males and female
offspring will be haemophiliacs? (5 Marks)

ii.  If a daughter produced by the mating above is mated to a normal male,
what proportion (and sexes) will be haemophilic among their
offspring? (5 Marks)

b. What does it mean to say that a person is a ‘carrier’ of a sex linked character?

(4 Marks)
c. Explain why x-linked recessive abnormalities are more common in men than
in women. (3 Marks)

d. Define parthenogenesis, giving appropriate examples. (3 Marks)

QUESTION 4
a. Seeds from a tall garden pea plant (Tt) produced 30 tall and 20 short offspring.
We do not know whether this was through self-fertilisation or a cross with a
short (tt) plant. Using a 5% level of significance, perform a statistical test to
establish whether self-fertilisation or a cross with a short plant occurred

resulting in the observed offspring. (10 Marks)

b. Consider a cross between a tall (Tt) pea plant and a short (tt) pea plant that
produces a total of 4 offspring. What is the probability that 3 Bffspring are
tall? (4 Marks)
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c. Consider a cross between two tall (Tt) pea plants that produces a total of 12
offspring. What is the probability that 4 offspring are homozygous dominant

and 3 are homozygous recessive for plant height? (6 Marks)

QUESTION 5
a. Define the following terms:
i. Chromosome
ii. Haploid
iii. Diploid
iv. Polyploidy
v. Sister chromatids (10 Marks)

b. Write notes on any FOUR sex determination mechanisms in animals.
(10 Marks)
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