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Instructions for the candidates

1. Duration of the Entrance Test is three hours.

2. No candidate shall be allowed to enter the examination hall half an hour

after the commencement of the examination.

3. Candidates can only be allowed to leave the examination hall one hour

after the commencement of the examination.

4. No candidate shall be allowed to continue writing the examination after

the final bell.

5. If any answer is to be crossed out, cancel it by drawing a line across it.

6. Please read the questions carefully before answering.

7. Each question shall carry 15 marks. Wherever required the marks dis-

tribution is indicated alongside the questions.

8. Candidates have to answer only 5 questions. One question from each

section is compulsory.

9. Please (
√
) mark the question you have attempted in the cover page of

the answer booklet.

10. Candidates can choose any discipline/subject and can attempt any ques-

tion subject to the condition mentioned at sl. No. 8 above.

11. After finishing the work, handover the answer book only to the Invigi-

lator.
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One question from each section is compulsory

SECTION 1: GENERAL

1. The basic philosophies of Indian constitution have their origin from the socio-

cultural ethos.Do you agree? Give reasons.

2. The United Nation is a design of the victorious powers of World War II. In the

context of the above statement, discuss the reforms of the United Nation.

3. Discuss the role of science and technology as the prime motivator for interdepen-

dence among nation states.

4. What are the challenges to India’s foreign policy post 26/11 Mumbai terrorist

attack?

5. Discuss the various attempts at Election reform in India?

SECTION 2: CORE-PEACE AND CONFLICT

6. What in your opinion is the value of Peace and Conflict Studies to our lives?

7. Critically evaluate and discuss the issues that continue to trouble India-China

Relations.

8. Write your opinion on the following statement: ’Popular Conflict Resolution tech-

niques are too mechanistic and cannot be applied to the complex human affairs’.

9. The countries of South Asia remain mired in internal and external conflicts making

it one of the poorest and violent places in the world. What in your opinion are the

reasons behind this situation?

10. Is the patriarchal nature of the society responsible for domestic violence? Discuss.

SECTION 3: ELECTIVE

BOTANY

11. Describe the sex-pili. Differentiate between fimbria and flagella.

12. Describe the life cycles of Ectocarpus.
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13. Describe the life cycles of Polysiphonia.

14. Mention the life cycle of Saccharomyces spp.

15. Describe the symptoms and control measures of blister blight of tea.

CHEMISTRY

16. (a) Why is aluminum stable in air ?

(b) Discuss the oxidation states of Group V elements. Give reasons for the ob-

served stability of the oxidation states in each case.

(c) Draw a labeled diagram to show the splitting of d-orbital in

(i) octahedral field (ii)square planar field, for Ni(II) system

17. (a) Derive rate equation for a reaction of the type A −→ B + C. Show that half

life for such a reaction is independent of initial concentration of the reactant.

(b) Deduce thermodynamically an expression for equilibrium constant.

(c) Discuss critically how chemical equilibrium of a reaction responds to

(i) temperature change (ii) the presence of a catalyst and (iii) addition of inert

gas.

18. (a) Discuss briefly the hybridisation of allene system.

(b) What do you mean by anti-aromaticity ? How can you differentiate it from

non- aromaticity ? Give example.

(c) What do you mean by kinetically and thermodynamically controlled reactions

? Give example.

(d) Give one example each of carbocation, carbanion, carbine, nitrene and mention

their hybridisation.

(e) Represent 1,2 ethandiol in Newman, sawhorse, Fischer and other stable con-

formational forms. [4+4+3+5+4]

19. Discuss briefly the following reactions on the basis of mechanism and applications

(a) Shapiro reaction

(b) Semi pincolic deamination reaction

(c) Curtius reaction

(d)1,3 dithianes and Umpolang reactivity

(e)Michael reaction [4 x 5]

20. (a) Discuss in the light of VSEPR theory the structures of :

(i) ICl2−
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(ii) IF7

(iii) ClF3

(iv) ICl4− [2x4]

(b) What is diazo coupling reaction ? How do you differentiate it from Suzuki

coupling reaction? Give example. [4]

(c) From the relation PV = 1/3.mnc2

(i) deduce Graham’s Law of diffusion of gases

(ii) calculate kinetic energy for 2 moles of CO2 at 300oC assuming ideal be-

havior. [4+4]

(d) Give an example of fluxanal molecule. [2]

ECONOMICS

21. Explain Keynes absolute income Hypothesis. Critically evaluate this theory

22. Discuss the role of indirect taxes in India’s economic development

23. Is there a virtuous circle linking infrastructure development and economic growth?

Substantiate your answer.

24. What is the difference between balance of payment and balance of trade? What

have been the major features relating to India’s balance of payment since early

1990s?

25. What are the main differences between the ’old’ growth models (Solow) and the

’new’ growth models (Romer, Lucas etc.)?

EDUCATION

26. Distinguish between educational objectives and instructional objectives. State the

criteria for selecting appropriate instructional objectives

27. Write in detail on the development process of the ’National Curriculum Framework’

for school education in India?

28. What is meant by system approach. Discuss its component and characteristics in

designing an instructional system

29. Explain the role of education in ’social mobility’.

30. How can community support and participation be enhanced for educational devel-

opment?
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ENGLISH

31. Write an essay on post-colonialism and English literature

32. Write an essay on the restoration Comedy of manners

33. ”Poetry is the criticism of life”. Discuss

34. Discuss the impact of renaissance on literature

35. What is a sonnet? Discuss the origin of sonnet

GEOGRAPHY

36. Why could one consider Geography as an inherently interdisciplinary subject?

37. Discuss the main tenets of ’humanistic geography’ in recent decades.

38. What do you understand by the concept of ”sea-floor spreading”? How can the

concept explain the First Order Landforms?

39. What are the main enclaves of population concentration in contemporary India?

What factors govern India’s population distribution? How do you differentiate ’so-

cial space’ from contextual space?

40. Write short notes on any three of the following:

(a) CBD

(b) Mega-City

(c) Weaver’s crop combination

(d) Regional disparity

(e) Lapse rate

HISTORY

41. Critically examine the role of Bourgeoisie in the French revolution of 1789?

42. Write an essay on the merits and weakness of literary sources for the study of

Ancient Indian History.

43. What is the contribution of Mahatma Gandhi to Indian politics?

44. What are the main features of economy and society during Medieval India?

45. Write about the different views of historians regarding the debate about interpreting

18th century as a period of crisis in Indian History.
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INTERNATIONAL RELATION

46. Explain the importance of Norms, Values and Ethics in the study of International

Relations/Politics.

47. Examine the concept of anarchy as a central theme to the debate of institution

building and cooperation in International Relations

48. Write an essay on the influence of Neo-liberal ideas in contemporary International

Politics

49. ”The UN system continues to survive at the cost of its ideals”. Comment.

50. Do you agree with the view that the end of cold war signified the ”end of history”?

Substantiate your arguments

MATHEMATICS

51. (a) State and Prove Archimedean property. [10]

(b) If x ∈ R, y ∈ R and x < y, then show that there exists a p ∈ Q, such

that x < p < y where Q and R denote the set of real and rational numbers

respectively. [10+10]

52. (a) Find the magnitude and the equations of the shortest distance between the

lines
x

2
=

y

−3
=

z

1
and

x− 2

3
=

y − 1

−5
=

z + 2

2

(b) Find the equation of the cone whose vertex is at the origin and guiding curve

is
x2

4
+

y2

9
+

z2

1
= 1 , x+ y + z = 1

[10+10]

53. (a) Show that if

x ∈ R, y ∈ R, and x > 0

then there exists a positive number n such that nx > y.

(b) Show that Q, the set of rational numbers, is dense in R, the set of real

numbers. [10+10]

54. (a) Show that the sequence

xn = { 1
n
}n∈N

is Cauchy but not convergent on (0, 1).
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(b) Show that any arbitrary union of open sets is open. What can you say about

arbitrary union of closed sets? Justify [10+10]

55. (a) Verify Green’s theorem for∫
C

[(xy + y2)dx+ x2dy]

where C is bounded by y = x and y = x2.

(b) Find Particular Integral of

(D2 + 5D + 6)y = ex

[10+10]

MICROBIOLOGY

56. How rho-dependent and rho-independent termination of transcription takes place?

57. Write a brief note on

a) N-region nucleotide addition (N-addition)

b) Junctional Flexibility

c) Isotype Switching

d) Granulocytic cells

e) Hinge Region of antibody

58. How do enzymes overcome activation energy? What are cofactors? What is the

difference between coenzymes and prosthetic groups?

59. What are the differences between lytic replication and latent replication? Briefly

mention the characteristics of three subfamilies of herpesviruses with examples.

Describe the four diseases associated with Epstein-Barr virus infection?

60. Write a brief note on:

a) Molybdenum nitrogenase

b) nif genes and its functions

c) Golden Rice
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PHYSICS

61. (a) A particle of mass m moves in a central force field with potential V (r). The

Lagrangian in terms of spherical polar coordinates (r, θ, ϕ) is

L =
1

2
m(ṙ2 + r2θ̇2 + r2 sin2 θϕ̇2)− V (r)

(a) Find the momenta (pr, pθ, pϕ) conjugate to (r, θ, ϕ).

(b) Find the Hamiltonian H(r, θ, ϕ, pr, pθ, pϕ).

(c) Write down the explicit Hamilton’s equations of motion. [3+3+4]

(b) The motion of a projectile near the surface of the earth is governed by the

Hamiltonian

H =
1

2m
(p2x + p2y) +mgy

where x denotes the horizontal coordinate and y the vertical, and px and py
are their conjugate momenta.

Set up and find a complete integral W to the time-independent Hamilton–

Jacobi equation. [5]

62. (a) Verify that the matrices representing the operators x̂ and p̂ in the N-space for

a harmonic oscillator obey the correct commutation relation [x̂, p̂]= i~ [10]

(b) Show that the energy levels of the harmonic oscillator can be obtained by

inserting the matrices of x̂2 and p̂2 into the Hamiltonian given by [5]

Ĥ =
p̂2

2m
+

mω2x̂2

2

63. (a) Which of the following functions is closest to the Fourier transform of 1?

(i) 1 (b) x (c) 0 (d) δ(x) (e) eix

(b) What is the range of values of n for which Laplace transform of xn is well

defined?

(c) Locate and name the singularities of the function csc (
1

z2
).

(d) Is Cauchy’s Theorem valid for the function f(z) = z1/3?

(e) Determine the order and the degree of the following equations:

(i) y′ + xy2 = 0, (ii) y′′ + (y′)2 + xy = 0.

[5× 3 = 10]

64. For a uniformly charged sphere of radius R and charge density ρ,

(a) Find the form of electric field vector E⃗ both outside and inside the sphere using

Gauss’s law. (b) From E⃗ find the electric potential ϕ using the fact that ϕ → 0 as

r → ∞. [10+5]
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65. (a) What is the necessity of having filter in power supply? Discuss a full wave

rectifier with π-filter.

(b) Explain the action of a zener diode as a voltage regulator. [10+5]

POLITICAL SCIENCE

66. Discuss J.J. Rousseau’s concept of General Will. What is the significance of this

concept for democratic theory?

67. Critically examine the concept of Governance? Could improved governance prac-

tices enhance both democracy and development in India?

68. Critically analyse the liberal-communitarian debate in political theory.

69. What is New Institutionalism? How does it contribute to the study of Public

Administration?

70. What is Political Obligation? Analyse Gandhian conception of political obligation.

SOCIOLOGY

71. Do you think Michael Foucault has an answer to the Weberian understanding of

’iron cage’ of modernity? Give your answer with suitable example.

72. Define social change. Critically evaluate the theories of social change.

73. In rural India the status of women has still not changed. Give your views.

74. Compare and contrast the fundamental arguments of Marxist approach with the

functionalist approach.

75. Write an essay on modernisation of Indian tradition in the context of family and

marriage.

ZOOLOGY

76. Define recombination. Discuss the cytological basis of crossing over. Give one

experimental evidence to show the crossing over occurs due to breakage and exchange

of parts between homologous chromosomes.

77. Differentiate between colouration and mimicry. Describe types of colouration. Dis-

tinguish between Batesian and Mullerian mimicry.
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78. What do you mean by community? Discuss the stratification of community. Dif-

ferentiate between habitat and niche concept.

79. What do you mean by respiration? Differentiate between aerobic and anaerobic

respiration. Discuss glycolysis with illustration. (3+5+12)

80. What do you mean by wild life conservation? What are the different strategies

adopted for the conservation of wildlife. Explain the decrease in number of tigers

in India. (3+10+7)
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