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Question 1
(a) Explain the chromosome theory of inheritance (6 marks)
(b} In what ways does the second division of meiosis differ from mitosis? {4 marks)

(c} In rabbits, coat colour is a genetically determined characteristic. Some black females
always produce black progeny, whereas other black females produce black progeny
and white progeny. Explain these observations. (5 marks)

(d) Assuming that genes assort independently, state the phenotypic ratios produced by
the following crosses: (6 marks)

(iy a selfed monohybrid
(ii) a selfed dihybrid,
(ili} a test-crossed dihybrid.

(e} How has genetics affected (a) agriculture (4marks)
[Total Marks=25]

Question 2

(a) According to Mendel's law, phenotypical characteristics are determined by pairs of
factors (alleles) that separate independently in gametes. What are the main types of
inheritance that are exceptions to Mendel's rules? - {6 marks)

(b) What are multiple alleles? |s there dominance in multiple alleles? {4 marks)

(c) Write short notes on the following
(Y sex-linked inheritance an example of non-Mendelian inheritance

(ii) Mitochandrial inheritance

(iii} hybridization in genetics {15 marks)

[Total Marks = 25]
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Question 3

The accompanying pedigree is for a rare, but relatively mild, hereditary disorder of the
skin.

i +

1 2 3 4 6
(a) How is the disarder inherited? State reasons for your answer. (3 marks)
(b} Give ge'\\notypes for as many individuales in the pedigree as possible. ([nvent your own
defined allele symbols.) . (10 marks)

(c) Consider the four unaffected children of parents Il-4 and HI-5. In all four-child progenies
from parents of these genotypes, what proportion is expected to contain all unaffected
children? (2 marks)

[Total Marks = 25]
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Question 4
In Drosophila, curly wings (k), black body (b), and cinnabar eyes (€) result from
recessive alleles that are all located on chromosome 2. A homozygous wild-type fly
was mated with a curly, black, and cinnabar fly, and the resulting F1 females were
test-crossed with curly, black and cinnabar males. The genotypes and frequencies of

F2 progeny produced from the test-cross are as given below:

kb*c 117; k*b*c* 825
kK'bc 50, kbc 828
k'b*c 6; Kt bct 115
kb*c* 51; kbe* 8
Total 2000

Use the data abové to determine the order of genes on the chromosome, then

compute the coefficient of coincidence and gene interference during recombination.

[Total Marks = 25]
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