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LIFE SCIENCE 

LSE-03 : GENETICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Question no. 1 is compulsory. Attempt any four 

questions from questions no. 2 to 6. 

1. (a) Explain the following : 	 2 

(i) Pleiotropic effect 

(ii) Complementation test 

(b) Fill in the blanks : 	 4 

(i) Phenotype 	caused 	by 	an 
environmental factor that resembles 
a phenotype normally caused by a 
genetic factor is known as 	 

(ii) A point mutation in a codon leading 
to a stop codon is called 	 
mutation. 
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(iii) Introduction of DNA fragments in a 

cell by means of an electric field is 

called 

(iv) An inversion that is entirely in one 

arm of the chromosome and does not 

include the centromere is called 

	 inversion . 

(c) Write T for true and F for false for the 

following statements : 	 2 

(i) The sex of Drosophila with the 

genetic composition AAAXXX is 

female. 

(ii) Regulated genes are expressed 

continually. 

(iii) With reference to Chargaffs base 

ratios, A + G C + T. 

(iv) The maximum frequency of 

recombination between two loci is 

50%. 

(d) Differentiate between the following : 

(1) 	Dominant and Recessive Epistasis 

(ii) 	Somatic and Gametic Mutations 
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2. (a) Two recessive genes a and b are 20 map units 
apart. If a cross is carried out between two 
individuals with genotypes AaBb and aabb, 
what will be the genotypes of the progeny ? 
Also mention the expected percentage for 
each genotype considering that a and b are 
linked in cis (coupling state). 5 

(b) Two recessive genes a and b assort 
independently. If a cross is carried out 
between two individuals with genotypes 
AaBb and aabb what will be the genotypes of 
the progeny ? Also mention the expected 

• 	percentage for each genotype. 	 3 

(c) State one difference between the mechanism 
of dosage compensation between humans and 
Drosophila. 	 2 

3. (a) With the help of a diagram outline the 
experiment carried out to demonstrate that 
physical contact is required for transfer of 
genetic material during conjugation. 2+4 

(b) A strain of E.coli is met -  bier .  thr +  leu+  the 
(methionine, biotin, threonine, leucine and 
thiamine). What are the nutrients that would 
be required in the culture medium for its 
growth ? 	 2 

(c) Explain an unbalanced translocation. 	2 
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4. (a) Explain in brief with the help of figures 

how attenuation regulates the expression of 

tryptophan operon. 6 

OR 

What will be the state of activity (inducible 

or constitutive) of the lactose operon in case 

of the following mutants (i) lac r and 

(ii) lac OC  ? Give explanations for your 

choice. 

(b) With the help of a cross explain Muller's CIB 
technique for detection of induced sex-lethal 

mutation in Drosophila. 4 

5. (a) What are Aneuploids ? 

(b) Give one example each of human syndromes 

that arise due to autosomal and 

sex-chromosome aneuploidy. 	 2 

(c) With the help of a figure explain how meiotic 

non-disjunction leads to aneuploidy. 	2+5 

6. Write short notes on any two the following : 2x5=10 

(a) Herbicide Tolerant Plants 

(b) Polygenic Hypothesis 

(c) Use of Twin Studies 

(d) Sex-limited Traits 
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