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UNIVERSITY OF SWAZILAND

SUPPLEMENTARY EXAMINATION PAPER 2005

TITLE OF PAPER: GENETICS
COURSE CODE: B303

TIME_ ALLOWED: THREE HOURS

INSTRUCTIONS: 1.  ANSWER ANY FOUR QUESTIONS

2. EACH QUESTION CARRIES TWENTY FIVE (25)
MARKS

3. ILLUSTRATE YOUR ANSWERS WITH LARGE
AND CLEARLY LABELLED DIAGRAMS
WHERE APPROPRIATE

4. ALL WORKING MUST BE CLEARLY SHOWN

SPECIAL REQUIREMENTS:
%

a) CALCULATORS (CANDIDATES MAY BRING
THEM)
b)  STATISTICAL TABLES (BACK PAGE)

THIS PAPER IS NOT TO BE OPENED UNTIL PERMISSION HAS

BEEN GRANTED BY THE INVIGILATORS
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UESTION 1
a) Name four aneuploid conditions known to you and explain how these might

b)

c)
d

arise, [6 Marks]

If a female (XX} undergoes non-disjunction and is fertilized by a normal male,
explain what karyotypes might arise amongst her progeny. (4 marks]
Compare the consequences in humans and explain the symptoms associated
with each karyotype where possible. [8 Marks]

State two other conditions caused by abnormalities in chromosome number
including an account of the karyotype and the symptoms associated with each
[7 Marks].

[TOTAL 25 MARKS]

QUESTION 2

a) Discuss fully, the evidence that supports that DNA is the hereditary
material and not proteins as previously thought. [20 Marks]

b) Briefly explain what the significance of these findings as well as an
account of the contribution this has made to our understanding of
inheritance. [5 Marks]

[25 MARKS]

UESTION 3

a. With the aid of specific examples, explain what is meant by a
degenerate code. {4 Marks]
b. Explain what is meant by the co-linearity of genes and proteins.

[4 Marks]

c. With the aid of large, clearly labeled diagrams, describe the process of
translation. [17 Marks}

[TOTAL 25 MARKS]
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QUESTION 4

a) Three possible phenotypes in barley are “hooded”, “long-awned” and
“short-awned”. An investigator crossed two pure-breeding socks, hooded
X short-awned and obtained an Fy which was phenotypically hooded. He
then intercrossed the F, and obtained the following Fa:

Phenotype Number of individuals
Hooded 435
Long-awned 160
Short-awned 205
i.  Propose an explanation for the inheritance of this trait. [3 Marks]
ii.  Test how weli the results fit your hypothesis. {4 Marks]
iii.  Using clearly stated symbols of your choice, state the genotypes of
all individuals in this cross. [7 Marks]
iv.  Predict the results of a cross between a long-awned and a short awned
pureline. [2 Marks]

b) Two dwarf com plants dwarf I and dwarf 2, each had a different origin but
were phenotypically identical. A cross between dwarf 1 and dwarf2 gave
an F; in which all individuals were tall. When these were intercrossed they
gavk an F, in which 270 individuals were tal] and 210 were dwarfs.

i.  Propose an explanation for these results. [2 Marks]
ii.  Using clearly stated symbols of your choice, state the genotypes of all
individuals in this cross. [7 Marks]
QUESTION 5§
a) State the Hardy-Weinberg law. [2 Marks}
b) Using a single gene A with two alleles A and a, prove the Hardy-Weinberg
law. [5 Marks]

¢) State what factors may cause departure from equilibrium. [§ Marks]
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d) Ina population living on a small island, ABO blood groups are found to be as
follows:

A AB B 0O
120 330 250 100

i.  Calculate the frequencies of I*, IP and O in this population. [8 Marks]
ii.  Use Bemstein’s coefficients to correct the allelic frequencies. [5 Marks]

[TOTAL 25 MARKS]
UESTION 6

a) In Drosophila, eye colour is controlled by an X-linked gene R in which the
dominant allele results in red eyes whilst the recessive allele results in
white eyes. A Red eyed male is crossed to a white eyed female.

i.  Explain what phenotypes, and in what proportions, may be

expected amongst the progeny. [4 Marks]
ii.  If the reciprocal cross is carried out, what phenotypes, and in what
proportions may arise among the progeny. [4 Marks]

b) A woman with normal vision but whose father suffered from colour-
blindness marries a colour-blind man and together they have 4 children in
this order- boy, twin girls (monozygotic) and a boy.

i. *Construct a pedigree to show this information. [4 Marks]
ii. “"What is the probability that this couple has a color blind child? [2
Marks}
iii. ~ What is the probality that the twins are colour blind and the first boy is
normal? [2 Marks]

¢) Distinguish between the following pairs of terms:

i.  Sex-linked and sex limited traits
ii. A terminal and an interstitial deletion
iii. A paracentric and a pericentric inversion
iv.  Areverse and a tandem duplication [3 Marks]

[TOTAL 25 MARKS]}
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