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SYLLABUS AND SAMPLE QUESTIONS FOR JRF IN 
BIOLOGICAL ANTHROPOLGY 2009 

 

SYLLABUS 
 

1. Introduction: Definition and scope; subdivisions of 
anthropology; application of genetics in anthropology. 
 

2. Human evolution: Theories of evolution, Neo-Darwinism, Neutral 
theory of molecular evolution; taxonomic principles; structural 
and functional specializations of man; bio-cultural interactions, 
Theories on the Origin of Modern Man, Palaeo-anthropological 
and molecular genetic evidences. 
 

3. Man as a social animal: choice of mate, monogamy; 
polygamy; exogamy; endogamy; assortative matings, 
inbreeding; role of social factors in influencing genetic and 
environmental variations. 
 

4. Demographic studies in Anthropology: basic concepts of 
demography (population structure; age and sex composition, 
fecundity, fertility, sterility, morbidity, mortality, marriage, family, 
migration, population growth); Genetic Demography, Index of 
opportunity for natural selection. 
 

5. Unique features of Indian Population structure: Social 
stratification , caste hierarchy, mating patterns 
(endogamy,exogamy), consanguinity; relevance to population 
genetics/ pharmacogenetics and genetic epidemiology. 
 

6. Trends of anthropological research in India: 
i. Morphological,  anthropometric traits, dermatoglyphics, 

genetic marker (traditional and molecular) 
ii. Ethnic and biological diversity among Indian populations  
iii. Anthropo-genetics 

 

7. Formal genetics: Introduction to genetics- cell, nucleus, 
chromosomes, DNA (Structure, replication, recombination, 
repair, rearrangement etc.,), RNA (Structure, transcription, 
translation, operon concept etc.), functions of X and Y 
chromosomes; autosomal and sex chromosomal aberrations, 
Genetic code, Gene action, Mutation- Spontaneous and 
Induced by Radiation and Chemicals –Genic, Chromosomal 
and Somatic mutations; Mendel’s laws, Modes of inheritance 
(Autosomal dominant, recessive, X-linked modes of inheritance, 
multifactorial inheritance; Genotype to phenotype: effect of 
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the environment on phenotype development, inheritance of 
quantitative traits, continuous and discontinuous variation, 
Polygenic inheritance, Genetic variance, heritability. 
 

8. Role of heredity and environment: Different types of twins; twin 
diagnosis; heritability. Methods of studying heritability - Pedigree 
method, sib-pair method, foster-child method, twin-family 
method & co-twin control method and their limitations. 
Estimation of heritability of a trait/variable (Finger ridge count, 
stature, handedness etc.), given family, sib or twin data.  
 

9. Population genetics: 
i. Hardy- Wienberg Law and its application in Human 

population genetics. Estimation of gene frequency, 
mutation rate, genetic drift, selection and migration, 
admixture, breeding isolation, effective population size; 
Linkage disequilibrium. 

ii. Models of gene diffusion – Island model, Isolation by 
distance, Stepping stone. 

iii. Genetic polymorphism-Concept, Balanced and 
transient stages; Models explaining maintenance of 
genetic polymorphism (Heterozygous Selection. 
lntrauterine selection. Differential selection at genetic 
and zygotic levels. Fitness as a function of gene 
frequency, differential fertility and viability, varying 
selection relaxation). 

iv. Genetic effects of consanguinity and inbreeding; 
Inbreeding coefficient, Genetic load. 

v. Molecular Genetic Polymorphisms in study of Human 
variation and diseases-.  Autosomal, mitochondrial, X 
and Y based markers and sequences, SNPs, VNTRs, STRs, 
RFLPs ; application of molecular markers in genetic 
etiology of simple and complex genetic disorders 
(diabetes, CVD, autism, haemoglobinopathies etc.), 
implication of Human Genome Project, scope of Bio-
informatics. 

 

10. Research Methodology: Importance of population studies, 
Problem identification and hypothesis formulation, Identifying 
the universe and the unit of study, sampling techniques, 
Rapport establishment, Pilot study, Data collection techniques - 
participant observation, interview, schedule, questionnaire, 
genealogy, pedigree. 
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11. Biostatistics:  Measures of central tendency and dispersion, 
Probability, Correlation and regression, Chi- square and ‘t’ test, 
ANOVA. Measures of genetic diversity: Heterozygosity, GST, HT, 
HS & DST measure of genetic distance. 
 

RBA I 
 

SAMPLE QUESTIONS FOR JRF BIOLOGICAL ANTHROPOLOGY 2009 

Alloted time: 2 hours  

Full Marks: 100 

Answer question 9 and any five from the rest  

Answer should be brief and precise 

1. What is hominization process? Discuss with particular 
reference to erect posture and bipedalism.                                                                       

[16] 
                                                                                

2. What are various causes for human variation?                 
                                               

[16] 
 

3. What is synthetic theory of evolution? How is it different from 
Darwin’s theory of organic evolution? Discuss.                                                                

[16] 
 

4. What do you think are the most current and important 
researchable issues in Physical 
Anthropology/Anthropological Genetics in India?                                                            

[16] 
 

5. Briefly describe the genetic and demographic 
consequences of non-random marriages in the Indian 
context.                                                                                                                            

[16] 
 

6. Outline the existing theories on the origin of modern man.
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[16] 
 

7. Can population pyramids indicate the trends of population 
growth? Explain giving hypothetical examples of different 
population pyramids.                                                                                    

[16] 
 

8. Discuss the shift in trend of anthropological research in India 
in the recent decades.            

[16] 
 

9. Write short notes (within 150 words) on any four of the 
following:                                           

(i) Inbreeding coefficient 

(ii) Fertility and fecundity 

(iii) Exogamy and endogamy 

(iv) Role of social factors in influencing genetic 
variations 

(v) Pharmacogenetics 

(vi) Neo-Darwinism 

(vii) Mitochondrial eve  

[20] 
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RBA II 

SAMPLE QUESTIONS FOR JRF BIOLOGICAL ANTHROPOLOGY 2009 
Full Marks: 100                                                        Time allotted: 2 hours 

Answer any four questions from Group A and two each from 
group B and C.  Answer should be brief and precise 

Use of simple calculators allowed. Steps in the calculations need to 
be furnished 

Group A 
 

1. Outline the basic evolutionary mechanisms that effect 
change in gene frequency of a population. Describe briefly 
the way these evolutionary forces operate.                                

[15] 
2. Explain the principle of Hardy-Weinberg Equilibrium. Illustrate 

how a population can depart from this equilibrium with a 
hypothetical example.                                                                  

[15] 
3. Discuss the different types of molecular genetic markers 

used for studying human variation at the population level.                                            
[15]                                         

4. Enlist the different types of genetic polymorphisms studied 
currently to dissect genetic etiology of complex disorders. 
Elaborate with respect to any complex genetic disorder.   

                                [15]                                         
5. Outline the basic differences between the autosomal and 

sex-linked mode of inheritance. Give examples and 
illustrate with the help of pedigrees.       

[15]                                         
6. Differentiate between autosomal and sex-linked mode of 

inheritance and illustrate with   
               Pedigrees and give an example in each case 

[15]                                         
7. Write short notes on any five of the following:                                                                    

(i) Penetrance & Expressivity 
(ii) Genetic code  
(iii) Human Genome Project 



(iv) Linkage Disequilibrium 
(v) Mendelian population 
(vi) Dosage compensation 
(vii) Epistasis 
(viii) Phenocopy and genocopy   

[15] 
Group B 

1. Samples from two populations A and B were typed for MN 
blood groups. The following are the observed frequencies for 
MN blood groups in the two samples:                                                       

MN blood groups  
Population M  MN  N  
A  14  256  130  
B  20  220  160  

 
Do the blood group frequencies differ significantly in the 
two populations? Calculate the allele frequencies of M and 
N in the two populations. Are the two populations in Hardy-
Weinberg equilibrium? Is it valid to perform a similar test for 
Hardy-Weinberg equilibrium for PTC tasting ability?                                                          

[10] 
 

2. In a survey for red-green color blindness (X linked trait), 20 
Santhal males were found to be color blind. The total sample 
size was 200. What is the frequency of colorblindness allele in 
the male population? Estimate the prevalence of 
colorblindness in the female population based on the above 
data?                                                                                                                                            

[10] 
 
3. If you are asked to investigate the effect of education and 

income on fertility in your State, how would you design your 
project? Give a schematic representation of particularly the 
type of subjects or populations to be considered, the type of 
different variables to be considered.                           

[10]  
 

Group C 
 

1. Describe some properties of normal distribution and its 
significance in testing hypothesis in natural sciences. How 
mean, median and mode behave in a normal distribution. 
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What interpretation can be made when mean and median 
show different values?   

                       [10] 
 

2. The following are the stature (in cm) of 20 children  
 

72 68 65 66 71 70 79 80 69 73 65 62 67 69 65 60 78 82 65 65 
 

Compute the mean, median, mode, standard deviation and 
variance of the above data. 

[10] 
 

3. Mean and SD for fasting glucose blood level in a sample of 30 
diabetic patients under medication “A” was found to be 125 
and 20 respectively. Mean and SD values for another group of 
40 diabetic patients under a new medication “B” was found to 
be 115 and 15. Does medicine B significantly reduce fasting 
glucose level compared to medicine A? Suggest a suitable 
statistical test for this problem and find the value of the test 
statistic on the basis of the observed data and draw your 
conclusion?  

[10] 
 

4. In a cardiovascular health survey the following values of SBP 
and stature was observed. Do the data suggest any 
relationship between SBP and stature? If yes, what is the 
relationship? Perform a suitable test and draw your conclusion. 

[10] 
 
 

Sl. No. Stature SBP 
1. 160 120 
2. 163 122.25 
3. 166 124.5 
4. 169 126.75 
5. 172 129 
6. 175 131.25 
7. 178 133.5 
8. 181 135.75 
9. 184 138 
10. 187 140.25 

 


