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2012 

POPULATION AND EVOLUTIONARY GENETICS 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the        
following : 10 × 1 = 10 

i) Industrial melanism is an example of  

a) Neo-Lamarckism  b) Natural selection 

c) Neo-Darwinism d) Mutation. 

ii) Mutation theory was proposed by 

a) Hugo de Vries b) C. Darwin 

c) A. Weisman d) Mac Dougall. 

iii) Charles Darwin 

a) was the first person to conclude that organisms 
evolve  

b) proposed that unused parts of the body deteriorate 

c) eagerly published his theory before it was well 
developed  

d) proposed natural selection as the mechanism of 
evolution. 
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iv) Lamarck's theory of evolution is called 

a) theory of use and disuse of organs  

b) descent with modifications 

c) inheritance of acquired characters   

d) survival of the fittest. 

v) Modern synthetic theory of evolution is based on 

a) Genetic and chromosomal mutations  

b) genetic recombination and natural selection 

c) reproductive isolation   

d) all of these. 

vi) Which one of the following would cause the Hardy-
Weinberg principle to be incorrect ? 

a) The size of the population is very large  

b) Tndividuals mate with one another at random  

c) Natural selection is present 

d) There is no source of new copies of alleles from 
outside the population. 

vii) A gene is more than one allelic variant is said to be  

a) monomorphic b) polymorphic 

c) dimorphic d) none of these. 

viii)  The evolutionary effects of genetic drift are greatest 
when 

 a) the population size is large  

 b) intraspecific competition is intense 

 c) the population size is small  

 d) intraspecific competition is weak.  

ix) According to the Hardy-Weinberg theorem, the 
frequencies of alleles in a population will remain 
constant if ............. is the only process that affects the 
gene pool.  

a) mutation b) genetic drift 

c) sexual reproduction d) natural selection. 
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x) Classification of similar object into different groups or 
partitioning of a data set into subset are known as   

a) homozygosity b) clustering 

c) paraphyly d) none of these.  

xi) Selection is the main force which alter the 

a) gene frequency 

b) recombination frequency 

c) phenotypic frequency  

d) none of these. 

xii) Factors fostering selection include limits on resources. 
Biologists often refer to such factors as 

a) Atmospheric pressure 

b) Selective pressures 

c) Adaptive pressure 

d) Osmotic pressure 

xiii) The condition of a locus that does not experience a 
change in allelic frequencies from one generation to the 
next is 

a) equilibrium b) disequilibrium 

c) saturated state d) none of these. 

 

GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15 

2. Differentiate between founder effect and bottle-necking.     

3. State briefly about positive and negative assortative mating.  
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4. Discuss the Lamarck's theory of evolution.    

5. Discuss how electrophoretic techniques could be used for 

analyzing genetic variations in a population.  

  

GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

6. Discuss the evolution of eukaryotic nuclear genome. Discuss 

how the new genes are created. 6 + 9   

7. Although a protein shows constant rate of accumulation of 

amino acid changes over evolutionary time but different 

proteins evolve at different speeds. Explain. Discuss the 

evolution of gene families. 8 + 7  

8. Discuss the evidences that favour the idea that human 

chromosome 2 have arisen due to great apes' chromosomal 

fusion. What makes human different from great apes ? 7 + 8      

9. What are genetic variations ? What are their importances in 

evolution ? Discuss the sources of genetic variations.  

    1 + 2 + 12  
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POPULATION AND EVOLUTIONARY GENETICS 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the        

following : 10 × 1 = 10 

i) The movement of new genes into a population as a 
result to migration or hybridization is called 

a) selection b) founder principle 

c) gene flow d) bottleneck effect. 

ii) The random loss of alleles in a population is called 

a) mutation b) selection 

c) genetic drift d) electrophoresis. 

iii) Genetic Drift 
a) is an orderly change in gene frequencies  

b) produces greatest fluctuations in the large 
populations 

c) is the random change in gene frequencies 

d) none of these. 
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iv) Which of the following describes gene flow ? 

a) Random mating b) Migration 

c) Genetic drift d) Selection. 

v) In evolutionary terms, an organism’s fitness is 
measured by its 

a) contribution to the gene pool of the next generation 

b) mutation rate 

c) genetic variability 

d) stability in the face of environmental change. 

vi) In peppered moths, the black colouration is selected 
when soot covers tree bark; this is a phenomenoa called 

a) artificial selection b) convergent evolution 

c) industrial melanism d) none of these. 

vii)  In which mode of speciation, new species formed from 
geographically isolated population are 

a) allopatric b) peripatric 

c) parapatric d) sympatric. 

viii) The effect of natural selection may be countered by  

a) gene flow b) genetic drift 

c) mutation d) inbreeding. 

ix) The lack of allele variation in the northern elephant seal 
population is an example of 

a) mutation b) founder effect 

c) artificial selection d) bottleneck effect. 

x) Which of the following is used for dating of 
archaeological specimen in wood, bone and shells ? 

a) Uranium 238 b) Argon isotope 

c)     

! 

C
14  d) None of these. 

xi) Which of the following in the ultimate source of 
evolution ? 

a) Mutation b) Gene flow 

c) Selection d) None of these. 
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xii) The role of isolation in evolution is 

a) differentiation of species  

b) evolutionary divergence 

c) evolutionary convergence  

d) none of these. 

GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15 

2. Differentiate between founder effect and bottle-necking.  

3. State briefly about ‘heterozygote advantage’. 

4. Write short note on ‘genetic drift’. 

5. Explain prezygotic and postzygotic mechanisms of sympatric 

speciation.  

6. Albinism is the phenotypic expression of a homozygous 

recessive genotype. One source estimates the frequency of 

albinos as 1 in 18,000 what percentage of population is 

heterozygous for this gene ?  

GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. What is inbreeding ? What do you mean by inbreeding co-

efficient ? Briefly describe the uses and effects of inbreeding 

in farm animals. What are the genetic consequence of 

inbreeding ? How can the effect of inbreeding be avoided ?  

    2 + 3 + 5 + 3 + 2 
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8. Write short notes on any three of the following : 3 × 5 

a) Allopatric speciation 

b) Sympatric speciation 

c) Molecular evolution 

d) Genetic equilibrium. 

9. a) In a large interbreeding population 81% individuals are 

homozygous for a recessive character. In the absence of 

mutation or selection, what percentage of the next 

generation would be homozygous recessive, homozygous 

dominants and heterozygous ? 

b) Black colour is rate is dependent upon a dominant 

allele B and brown colour upon its recessive allele b. 

Suppose that a sample of 800 rats gave the data as   

720 black and 80 brown. Estimate the allelic 

frequencies. 

c) Among a Jewish community of Central European 

ancestry, 1 in 3,600. Children is born with Tay-Sachs 

diseases ( an autosomal recessive condition ). Derive 

what fraction of the individuals in this population are 

carriers. 6 + 5 + 4 

10. Explain Hardy-Weinberg law of equilibrium. Discuss about 

the conditions for Hardy-Weinberg law. Define any two 

factors affect the rate of change in allele frequency of a 

population. 3 + 6 + 3 + 3 

11. What is genetic variation ? Describe the two components of 

genetic variation. Name some forces which increase genetic 

variation. State the role of genetic variation in evolution.  
    2 + 6 + 3 + 4 
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POPULATION & EVOLUTIONARY GENETICS 

Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 
 

Graph sheet(s) will be provided by the institution. 
 

GROUP – A 
( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following : 
  10 × 1 = 10 
i) Selection is the main force which alter the 

a) recombination frequency 

b) natural selection 

c) phenotypic frequency 

d) gene frequency. 

ii) Factors fostering selection include limits on resources; 
Biologists often refer to such factors as 

a) selective pressures b) atmospheric pressure 

c) adaptive pressure d) osmotic pressure. 

iii) The condition of a locus that does not experience a 
change in allelic frequencies from one generation to the 
next is 

a) saturated state d) equilibrium 

c) disequilibrium d) unsaturated state. 
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iv) When variation are selectively neutral ? 

a) Selection partially occur 

b) Selection does not occur 

c) Selection occurs 

d) Related with mutation. 

v) Negative selection ………………… the prevalence of 

adaptive traits. 

a) indifferent b) decrease 

c) increase d) none of these. 

vi) In biological discussions, traits subject to negative 

selection are sometimes said to be 

a) selected above b) selected against 

c) selected for d) selected behind. 

vii) Cystic fibrosis is caused by the malfunction of 

a) CRFT protein b) all of these 

c) CTRR protein d) CFTR protein. 

viii) Mutation theory was proposed by 

a) Weisman b) C. Darwin 

c) Hugo de Vries d) MacDougall. 

ix) Heterozygote genotype has a higher relative fitness than 

either the homozygote dominant or homozygote 

recessive genotype is known 

a) overdominance b) overexpressed 

c) overfittest d) overpower. 
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x) The mechanism by which natural selection can preserve 
two or more phenotypic forms is known as 

a) sexual selection 

b) fecundity selection 

c) frequency dependent selection 

d) disassortative sexual selection. 

xi) Genetic variance has ……………… components. 

a) more than two b) none of these 

c) less than two d) two. 

xii) A gene with only one type of allele is 

a) assortative b) none of these 

c) selective d) monomorphic. 

xiii) Chromosome ……………… of Homo appears to be the 

result of a fusion between two smaller telocentric 

chromosomes found in the other Great Apes. 

a) 4 b) 3 

c) 2 d) 1. 

GROUP – B 
( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15 

2. Give a critical account of Darwin's theory of natural selection 
and origin of species. 

3. Write short note on genetic polymorphism. 

4. Explain the deterministic and stochastic models of 
population genetics. 

5. Describe briefly the impact of inbreeding in a population. 
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GROUP – C 
( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

6. What is ‘gene pool’ ?  What are the implications of Hardy-
Weinberg law ? What assumptions must be met for a 
population to be in Hardy-Weinberg equilibrium ?  What 
factors affect the rate of change in allele frequency ?  
  1 + 5 + 4 + 5 

7. What is ‘genetic drift’ ?  Discuss about the parameters of 
‘genetic drift’. State briefly about the causes and effects of 
‘genetic drift’. Differentiate between ‘natural selection’ and 
‘genetic drift’. 1 + 4 + 4 + 4 + 2 

8. What are direction selection, stabilizing selection and 
disruptive selection ? Give suitable example each of them 
and give suitable graphical representation. 4 + 4 + 4 + 3 

9. a) Describe allopatric and sympatric speciation with 
appropriate examples. 

 b) Describe various types of reproductive isolating 
mechanisms in animals. 7 + 8 

10. a) What is Hardy-Weinberg equilibrium ? 

 b) What will be the frequency of heterozygote Aa in a 
random-mating population if the frequency of recessive 
phenotype ( aa ) is 0·09 ? 

 c) The following data for the MN blood types were obtained 
from Indian villages in North and Central America : 

Group Population 
size 

MM MN NN 

Central American 86 53 29 04 
North American 278 78 61 139 

 Calculate the frequencies of L M  and L N  alleles for the 
two groups. 3 + 7 + 5 
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