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LIFE SCIENCE 

LSE-03 : GENETICS 
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Note : Question no. 1 is compulsory. Attempt any four 

questions from questions no. 2 to 6. 

1. (a) Explain the following : 

(i) Auxotroph 

(ii) Linkage group 

(b) Fill in the blanks : 

(i) The failure of two sister chromatids 
or homologous chromosomes to 
separate during cell division is called 
as 

(ii) An inversion within a chromosome 
that involves the centromere is called 
as 	inversion. 
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(iii) A sequence of DNA specifying a 

single genetic function as defined by 

complementation test is known as 

(iv) The capability of any cell of an 

organism to differentiate and develop 

into a complete organism is known as 

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

following statements : 	 2 

(i) A test cross can help distinguish 

between two different homozygous 

forms. 

(ii) In case of Drosophila the sex of an 

individual is determined by the ratio 

of X chromosomes to the number of 

sets of autosomes. 

(iii) Hardy-Weinberg law states that in a 

population, the frequencies of a pair 

of alleles remain constant generation 

after generation provided that the 

population is randomly mating. 
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(iv) 	In case of extra-nuclear inheritance 

phenotypes of progeny resulting from 

reciprocal crosses are identical. 

(d) Differentiate between the following : 

(i) Transformation and Transduction 

(ii) Spontaneous and Induced Mutations 

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 trans (repulsion state). 5 

(b) Two long winged flies were mated. The 

offspring consisted of 78 flies with long wings 

and 22 flies with vestigial (short) wings. 

Outline the cross showing the genotypes of 

the long winged parents and the observed 

progenies. Is this an example of independent 

assortment ? 	 3 

(c) With the help of an .example explain what are 

lethal alleles. 	 2 
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3. (a) With the help of a diagram outline the 

experiment performed by Hershey and 

Chase that demonstrated that DNA is a 

genetic material. 2+4 

(b) For a strain of E.coli is met +  bio+  thr+  leu thi-

(methionine, biotin, threonine, leucine and 

thiamine), what are the nutrients that would 

be required in the culture medium for its 

growth ? 
	

2 

(c) Explain Robertsonian translocation. 	 2 

4. (a) With the help of a figure explain how 

steroid hormone induces transcription of 

eukaryotic genes. 

OR 

Compare the genetic organization 	of 

prokaryotes and eukaryotes with reference 

to spatial organization of DNA, structure of 

the genes, transcription and translation. 
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(b) Given below are four strains of E. coli with 
lactose operon genotypes : 

(i) lad+ lacP+ lac0+ lacZ+ 

(ii) lacI lacP+ lac0+ lacZ+ 

(iii) lad+ lacP+ lacOc lacZ+ 

(iv) F lad+ lacP+ lac0+ lacZ I 

lacI lacP+ lacOc lacZ+ 

Predict for each strain, whether 

0-galactosidase will be produced if 

(a) lactose is absent from the growth 

medium, and (b) lactose is present in the 

growth medium. 

5. (a) Draw a pedigree to represent inheritance of 

either an X-linked recessive trait or an 

autosomal recessive trait. 

(b) Draw a flow chart showing a strategy for 

creating a gene library and selecting a 

desired gene from the library. 5 
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6. Write short notes on any two of the following : 2x5=10 

(a) Genetic Drift 

(b) Comparison of dosage compensation 

mechanisms in humans and Drosophila 

(c) Induced polyploidy and their applications 

(d) Attenuation 
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