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Total No. of Printed Pages-3] Roll No.

CC(M)
AGRICULTURE
(OPTIONAL)
PAPER - 1
[07]

Time Allowed - Three Hours Maximum Marks-250

INSTRUCTIONS

Please read each of the following Instructions carefully before attempting the paper.

i) There are Eight questions divided in Two Sections and printed in English.
Candidate has to attempt Five questions in all. Questions No. 1 and 5 are
compulsory and out of the remaining, any Three are to be attempted choosing
at least One question from each Section. The number of marks carried by a
question/Part is indicated @gainst it. Answers must be written in English in
Question-Cum-Answer (QCA) Booklet in the space provided.

ii)  Your answer should be precise and coherent.

iii) If you encounter any typographical error, please read it as it appears in the text
book.

iv) Candidates are in their own interest advised to go through the general
instruetions on the back side of the title page of the Answer Script for
strict adherence.

v) No continuation sheets shall be provided to any candidate under any
circumstances.

vi) No blank page be left in between answer to various questions.
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SECTION - A
1.  Answer the following in about 150 words each. (5x10=50)

a)  Discuss the current scenario of pulse production in India and the strategies to enhance
their productivity. (10)

b)  What is Integrated Farming System and its components? Discuss its usefulness in
doubling farmer’s income. (10)

c) Discuss the expectations and disappointments form the COP 26 in Glasgow.  (10)
d) Discuss about herbicide free conservation agriculture. (10)

e) Describe the role of KVKs in enhancing farmer’s income and livelihood security.(10)

2. a) Whatis “Global Warming”? Justify that agriculture both contributes to climate change
and is affected by climate change. Discuss the strategies'to lower the emission of
greenhouse gases from agriculture. (20)

b) Enlist the methods of rice establishment. Discuss the effect of Puddling on soil
properties. Explain the system of rice intensification. (15)

c)  Whyis winter maize productivity often greater than ‘Kharif ‘'maize productivity?(15)

3. a) Discusstherole ofartificialintelligence and information & communication technology
in water, nutrient and weed management in Agriculture. (20)

b)  What is crop diversification and its role in conserving our natural base and doubling
farmer’s income? Enlist important cropping systems of north India. (15)

¢) What are.the major weeds (with botanical names) found in rice field? Discuss
integrated weed management for rice. (15)

4. wa) . Explain the terms - “Agro-climatic Zone and Agro-ecological Region”. Enlist different
agro-climatic zones of India given by ICAR. Discuss the strategies to boost crop
productivity in North-Western Himalayan Zone. (20)

b)  Write the principles and components of organic and natural farming. Discuss their
role in sustaining agricultural production. (15)

c)  Explain the role of training programme for skill development. Why is evaluation an
essential part of any extension training programme? (15)

1/7 (2)
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SECTION-B
5. Answer the following in about 150 words each. (5x10=50)
a)  What s integrated watershed management? Describe its prospects and limitations.(10)

b)  Enlist the types and methods of irrigation. Elaborate two most efficient irrigation
systems for water deficit areas. (10)

¢)  Explain integrated plant nutrient management system (IPNS). Discuss the role of
biomass recycling and bio fertilizers in [PNS. (10)

d) Discuss the role of carbon sequestration in mitigating climate change. Why is
conservation of forest flora and fauna crucial? (10)

e) Explain the optimization of resource use for income generationin integrated farming
systems. (10)

6. a) Whatare problematic soils? Discuss the amelioration of acid and sodic soils. (20)
b)  Discuss the strategies for improving soil and water productivity of rainfed areas.(15)

c)  Why is phosphorus use efficiency generally low? Discuss phosphorus management
strategies in acid and alkaline soils. (15)

7. a) Discuss the strategies for efficient nitrogen management under aerobic and anaerobic
soil conditions. (20)

b)  Explain forestry, agroforestry and social forestry. How can agroforestry be helpful
in mitigating the present day problems of Indian agriculture? Write about value
addition in agroforestry. (15)

c) Discuss different forest propagation methods. What are major forest products in
India and their uses? 15)

8. a) . Discuss the importance of farm management. What are the economic principles of
farm management. (20)

b)  Discuss the irrigation scenario of India and explain current initiatives for increasing
area under irrigation in India. (15)

c)  Discuss the role of market intelligence for marketing of agricultural commodities.(15)

/7 3)
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Total No. of Printed Pages-3] ' Roll No.
CC(M)
ANIMAL HUSBANDRY AND VETERINARY SCIENCE
(OPTIONAL)
PAPER - 1
[09]
Time Allowed - Three Hours Maximum Marks-250
INSTRUCTIONS

Please read each of the following Instructions carefully before attempting the paper.

i)  There are eight questions divided in two Sections and printed in English.
Candidate has to attempt Five questions in all. Questions No.l and 5 are
compulsory and out of the remaining, any Three are to be attempted choosing at
least One question from each Section. The number of marks carried by a
Question/Part is indicated against it. Answers must be written in English in
Question-Cum-Answer (QCA) Booklet in the space provided.

ii)  Your answer should be precise and coherent.

iii) If you encounter any typographical error, please read it as it appears in the text
book.

iv) Candidatesare in their own interest advised to go through the general instructions
on the back side of the title page of the Answer Script for strict adherence.

v) —Nocontinuation sheets shall be provided to any candidate under any circumstances.

vi) No blank page be left in between answer to various questions.
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SECTION - A
1. a) Explain the microbial digestion of nutrients in ruminant animals. (10)
b) Describe breeding soundness evaluation in bulls. (10)
¢)  Explain the role of vitamins and minerals in erythropoiesis. (10)

d) Name three game changing technologies in dairy sector. What are the steps in
Transfer of Technology? Explain the significance of feedback in Transfer of
Technology. (10)

e)  Explain mechanism and control of secretion in endocrine glands. (10)

2. a) Discuss the effect of stress on production and reproduction in farm animals. (20)
b) Differentiate the following: (3x5=15)
i)  Gross energy and Metabolisable energy
i)  Gene frequency and Genotypic frequency

i) Inbreeding and Cross breeding

¢)  Describe recombinant gene transfer technique for growth manipulation. (15)

3. a) Discuss the factors affecting digestibility of nutrients in the animals. (20)
b) - Describe factors affecting semen production and quality in bulls. Enumerate and
describe the steps involved in semen collection and Al in swine. (15)

¢)  How will you formulate balanced and economical ration for the goat. (15)

4. a) Explain growth regulating hormones and their effect on bones and protein metabolism.
(20)

b) . Explain the following: (3x5=15)
i.  Mass contact methods to educate the farmers.
ii.  Construction of selection indices in animal breeding.
iii. Humoral control of ventilation.

c)  What is bypass fat? Explain its advantage in dairy animals. Explain your strategies
to manage the livestock under flood condition. (15)

1/09 (2)
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SECTION - B
Explain the principle and procedure of sperm sorting technique. (10)

Significance of blood groups in animals. What are the different stages of clot
formation. (10)

What opportunities do you see in Goat farming in India? What points should be kept

in mind while starting the same? (10)
Explain the different abnormalities of RBC concentration. (10)
Importance of colostrum feeding in animals. (10)

Describe renal mechanism of urine formation and factors affecting glomerular
filtration rate. (20)

Write short note on the significance of biochemical tests in disease diagnosis.(15)

Explain the process of Lactogenesis and milk ejection. (15)

Enlist the hormones involved during pregnancy and parturition and explain their

roles. (20)
Tabulate the anitinutrional factors present in common feed stuffs along with their
effect. (15)
Brief note on Rashtriya Gekul Mission and National Animal Disease Control
Programme. (15)
Explain the composition and functions of blood in mammals. (20)

Describe the etiology and therapeutic management of anestrus in buffaloes. (15)

Feeding schedule of calf from birth to 6 months of age. (15)

3)
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Total No. of Printed Pages-3] Roll No.
CC(M)
ANTHROPOLOGY
(OPTIONAL)
PAPER - I
[11]
Time Allowed - Three Hours Maximum Marks-250
INSTRUCTIONS

Please read each of the following Instructions carefully before attempting the paper.

i)

There are eight questions divided in two'Sections and printed in English.
Candidate has to attempt Five questionsin all. Questions No. 1 and 5 are
compulsory and out of the remaining, any Three are to be attempted
choosing at least One question from each Section. The number of marks
carried by a Question/Part is(indicated against it. Answers must be written in
English in Question-Cum-Answer (QCA) Booklet in the space provided.

Your answer should be precise and coherent.

If you encounter.any typographical error, please read it as it appears in the text
book.

Candidates.are in their own interest advised to go through the general
instiuctions on the back side of the title page of the Answer Script for
strict.adherence.

No continuation sheets shall be provided to any candidate under any
circumstances.

No blank page be left in between answer to various questions.
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SECTION - A
1. Write notes on the following in about 150 words each. (5x10=50)
a)  Anthropology and Medical Sciences (10)
b) Matrifocal Family (10)
c) Stateless Society (10)
d) Alliance Theory (10)
e) Social Institution (105

2. a) Examineimportance of Cultural Relativism in thecontext of Global peace.  (20)

b)  Critically discuss the problem in anthropologlcal definition of marriage citing Indian
examples. (15)

¢) Discuss different methods of analyzing qualitative data in anthropology. (15)

3. a) Critically examine the-eontribution of Victor Turner in development of theory in

social anthropology. (20)
b)  What do you mean bythe term ‘Stone Age Economics’? Descnbe modes of economic
exchange among simple societies. (15)
c) Discuss the subject matter and scope of Linguistic Anthropology. (15)

4. " a) = Discuss the impact of urbanization and industrialization on the structure and function
of family citing Indian examples. (20)

b) What is New Ethnography? Discuss the contribution of Stephen A.Tyler and

Harold C.Conklin in development of this field. (15)
¢) - Giveanthropological definition of Religion. Discuss the role of religious functionaries
in tribal societies. (15)
/11 | o
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| , SECTION-B
5. Write notes on the following in about 150 words each. (5%10=50)
a) Karyotype Analysis (10)
b) Rhodesian Man (10)
c) Epidemiological Anthropology : (10)
d) Genome-Wide Association Study (GWAS) (10)
e) Hardy-Weinberg Law (10)

6. a) Write a note on Absolute Dating Method used in Prehistoric Archaeology.  (20)
b)  Write a note on the characteristics of Primate Behaviour studied by ethologists.(15)

¢) Discuss recent trends in the use of Recombinant DNA technology for the fields of
disease and medicine. (15)

7. a) Differentiate between Growth and Development. Discuss stages of Growth. (20)
b)  Write a note on the theories of Orgahic Evolution with criticism. (15)

¢) Critically examine racism and.its;impact on human society. 15)

8. a) Examine anatomical changes occurring in the human due to erect posture.  (20)

b) Describe prominent chromosomal aberrations found among human beings.  (15)

c) Discussbiological factors influencing fecundity, fertility, natality and mortality.(15)

/11 ' 3)
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Total No. of Printed Pages-3| Roll No.

CC(M)
BOTANY
(OPTIONAL)
PAPER - 1
[13]

Time Allowed - Three Hours Maximum Marks-250

iii)

iv)

)
Vi)

INSTRUCTIONS

Please read each of the following Instructions carefully before attempting the
paper

There are eight questions divided in Two Sections and printed in English. Candidate
has to attempt Five questions in all. Questions Neo.1 and 5 are compulsory and out
of the remaining, any Three are to be attempted choosing at least One question
from each Section. The number of marks carried by a question/Part is indicated
against it: Answers must be written in English in Question-Cum-Answer(QCA)
Booklet in the spaceprovided.

Your answer should be precise and coherent.

If you encounter any typographical error, please read it as it appears in the text
book.

Candidates are in their own interest advised to go through the general instructions
on the back side of the title page of the Answer Script for strict adherence.

No continuation sheets shall be provided to any candidate under any circumstances.

No blank page be left in between answer to various questions.
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SECTION-A
1. (a) Mode of multiplication by Transduction method. (10)
(b) Ecological and Economic Importance of Bryophytes. (10)
(c) Tetrapolar Heterothallism. (10)
(d) Salient features of Gnetales. (10)
(e) Define Numerical Taxonomy and mention its Principles. (10)

2. (a) Explaintherole of plant quarantine in disease forecasting. Give suitable examples.(20)

(b) Why natural system of classification of Angiosperm is so popular, how this system is
different from phylogenetic system.of classification. (15)

(¢) Give Salient features of Cycadales. (15)

3. (a) Describe the symptoms, causal organisms and control measures of white rust of

crucifers and red rot of sugarcane. (20)

(b) Trace the evolution of hexaploid wheat. (15)

(c)" 'Describe Thallus organization in Algae with suitable techniques. (15)

4. (a) Explain Stelar evolution in pteridophytes with suitable diagrams. (15)

(b) Define Endosperm, how its development takes place explain with suitable diagram.
(15)

(c) Explain protoplast culture. How it is different from tissue culture. (20)

1/13 (2)
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SECTION-B

Write short notes in about 150 words.

5. (a) Orchids and their economic importance. (10)
(b) Somaclonal variation and its applications. (10)
(¢) Fungal Toxins. (10)
(d) Ecological and economic importance of Forests. (10)

(e) Economic importance of Algae.
(10)

6. (a) Discuss the symptoms, causal organism and disease cycle of‘any two important
diseases caused by nematodes in plants. (20)

(b) Draw well labelled diagrams of two semi-autonomous organelles in Eukaryotic cells
and mention their functions. (15)

(¢) How embryo can be rescued, mention its applications also. (15)

7.  (a) Explain with schematic diagrams, various types of life cycles in Algae with suitable
examples. (20)

(b) Explain Structural variations in chromosomes and its significance. (15)

(c) Define Ecosystemand explain how movement of energy takes place in various trophic
levels of the Ecosystem. (15)

8. (a) Give general characteristics of Bryophytes.Enlist the resemblances and differences

between bryophytes and pteridophytes. (20)

(b) ' Define Basal Angiosperms and explain the Herbaceous theory of origin of Angiosperms.
(15)

(¢) Explain the Importance of Ethnobotany in Indian Context. (15)

/13 3)
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Total No. of Printed Pages-7] Roll No.

CC(M)
CHEMISTRY
(OPTIONAL)

PAPER - 1

(15)

| Time Allowed - Three Hours Maximum Marks-250

INSTRUCTIONS

Please read each of the following Instructions carefully before attempting the paper.

i) There are Eight questions divided in #wa Sections and printed in English.
Candidate has to attempt Five questions in all. Questions Neo. 1 and 5 are
compulsory and out of the remaining, any Three are to be attempted
choosing at least One question from each Section. The number of marks
carried by a Question/Part is indicated against it. Answers must be written in
English in Question-Cum-Answer (QCA) Booklet in the space provided.

ii)  Your answer should be precise and coherent.

iii) If you encounter any typographical error, please read it as it appears in the text
book.

iv) Candidates are in their own interest advised to go through the general
instructions on the back side of the title page of the Answer Script for
strict adherence.

v)  No continuation sheets shall be provided to any candidate under any

| circumstances.

vi) No blank page be left in between answer to various questions.
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SECTION -A

Write the time-independent Schrodinger wave equation for a particle of mass m in
one dimension and explain the various term involved in it. What are the criteria for a
wave function to become a solution to this equation? (10)

Define radial distribution function. Draw radial probability distribution curves for
3s 3p and 3d atomic orbital and explain the order of penetration and screening effect

of 3s 3p and 3d electrons. (10)

Explain the importance of Born Haber’s Cycle to find out the Proton affinities of the
Bronsted bases by taking a suitable example. (10)

Define bond length and bond strength. How is the percentage of ionic character in
covalent bonds related to the difference in electronegativities of constituent elements?
How is the dipole moment of a molecule related to the percentage of ionic chracter?
[llustrate your answer with respect to the HF molecule. (10)

i)  Draw the structure of CaF..

i1)  What is the radius ratio rule? Explain its limitations. (10)

The second-order reaction X+Y —+Products is having a rate constant of 35.1 litres
mol! minute’. A solution is made of 0.004 molar in X and 0.005 molars in Y. How
long will it take 80% of X to react? (20)

What is meant by Electrochemical Series? Using the data given in the series explain
why. (15)

i)  Cu(I) sulfate does not exist in the solution.
ii). Neither Cu” nor Co*" is stable in an aqueous solution.

iii)  Zinc reacts with H,SO, to give H, but silver does not.

Calculate the number of phases, components, and degree of freedom in the following
systems:

i) A mixture of nitrogen and oxygen gases contained in a vessel.

ii)  Rhombic sulphur in equilibrium with monoclinic sulphur.

iii)  Solid carbon is in equilibrium with gaseous CO, CO, and O, at 100 C. (15)
(2)
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3. a) i) Calculate the mean ionic activity coefficient of 0.1 molal CaCl, in water at
25 C. The value of A in Debye Huckel’s equation is 0.509. (10)

ii)  From the two Laws of Thermodynamics, write down Maxwell’s relations. (10)

b) Discuss the X-ray diffraction studies on sodium chloride crystals and arrive at the
crystal lattice structure of NaCl. Compare this with the crystal lattice structures of
KCland CsCl. (15)

c)  With the help of the Jablonski Diagram explains the various types of photochemical
transitions. (15)

4. a) Account forthe following: (5x4=20)
i)  Joule Thomson Coefficient for an ideal gas is zero.

ii) Hydrogen gas at high pressure on expansion at room temperature undergoes an
increase in temperature.

iii) Carbon dioxide initially at 200°C can’t be converted into a liquid by merely
increasing the pressure.

iv)  AG is better criterion for spontaneity of a reaction than AH

r b)  Draw the molecular orbital diagrams of CO and O, and predict their bond orders &
magnetic properties. (15)

c) Give antaccount of Debye-Huckel’s theory of strong electrolytes. Explain the
asymmetry effect and electrophoretic effect. (15)

SECTION -B
5. a)  Explain the following: (10)
i)  Ce" acts as an oxidizing agent whereas Eu’" is a reducing agent.

ii)  High spin octahedral complexes of Mn?" are colourless.

iii) MnO, ion exhibits intense purple colour whereas ReO, is colourless

1/15 3) [Turn Over
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b) i)  Solutions of the complexes [CoL ]** and [CoL;]*" where L and L'are two
different monodentate ligands, are of pink and yellow colors respectively, which
would be expected to have a higher value of A?

ii) Draw the structures of the stereoisomers of trans-[CoCl (trien)]" ,
(trien=triethylenetetramine).

(10)

c)  Write the electronic configurations of the following complex ions on the basis of
crystal field theory: (10)

i) [Cr(CN)]J*
i) [RhEJ
i) [NiF,]
iv) [Co(H,0)]"

v [Co(NH,)J*

d)  Write the [IUPAC name of the following: (10)
i)  [Pt(NH,),CL][PtCl,]
ii)  [Cr(NHg),(NCS)}{ZnCl,]
iii) K [Fe(CN),(NO)].2H,0

iv)  K,JOSNCL]

¢). Complete and balance the following reactions: (10)
i) N,P,Cl,+NaF —
ii) NOF+CIF -
iii) SbF,+BrF,—
iv) XeF +RbF -

v) XeF+8i0,—

1/15 (4)
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Explain the following: (20)
i)  IF, is known whereas ICI, is not known.

i)  IClis more reactive than I,

iii) [Co(H,0)]*" ion acts as Bronsted acid.

i)  What is the general formula of single-chain silicates, write the repeating unit?

With the help of structure explain how many oxygen atoms are shared by each
SiO, unit.

ii)  Calculate the magnetic moment for the complexes of Pr*’ ion (Z=59).
ii1) What is Lanthanide contraction? Although the lanthanide contraction is apparent
from the atomic radii, it is best explained by the ionic radii of +3 ions. Explain.

(15)

i) Thebasic character of Lanthanide hydroxides decreases on going from La(OH),
to Lu(OH),. Explain.

ii)  Lu(OH), is soluble in NaOH selution whereas La(OH), is not. Explain.

ii1)  Give the Chemical formula of pentammine(thiocyanato-k N) Cobalt (I11) sulfate.

(15)
Draw all geometrical and optical isomers of the following complexes:
i) [Co(NH,),(Py),CL]
ii)  [Co(NH,),CL]
iit) «.[Co(en),]* (20)

Explain the following:
i)  Thesizes of Zr and Hf are similar.
ii)  [PtF,] is stable whereas [NiF ] does not exist.

ii1)  Actinides have a greater tendency to form complexes than Lanthanides. (15)

(3) [Turn Over
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8. a)

b)
/15

www.jkchrome.com www.jkchrome.com

i)  Explain Lability and inertness on the basis of Crystal Field Theory with examples.

ii)  [NiCL]* is paramagnetic whereas [PdCl,J* and [Ptcl ]’ are diamagnetic in nature.
Explain.

iii) A complex of Ni(II), [NiCL(PPh,),] is paramagnetic. The analogous Pd(II)
complex is diamagnetic. Draw the structures of the isomers of Ni(II) and Pd(II)
complex. (15)

Explain the following:
i)  Write the Product of the following reaction:
Cr(CO), +2NO —
ii)  Explain the Denticity and Hapticity with suitable examples.
iii) Among the following:
MeSiCl,, Me,SiCly, and Me;SiCl

Select the ¢hain forming, branching and terminating agents respectively in the
synthesis of polydimethylsiloxane. (20)

i) . Write the Product of the following reaction:
CHMn(CO),+CO —

ii)  Draw the structure and calculate the total number of M-M bonds and M-M bonds
per metal in Ir (CO) . (15)

(6)
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What are the functions of cytochromes and ferredoxins?
What is meant by the active transport in the Na/K pump?

Write the chemical formula of dichloride bis(methanamine) Copper(II) and
triamine tri (nitrito-k N) Cobalt (II). (15)

(7)
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| Total No. of Printed Pages-12] Roll No.

CC(M)
CIVIL ENGINEERING

(OPTIONAL)
PAPER - 1
Time Allowed - Three Hours I17] Maximum Marks-250
INSTRUCTIONS
Please read each of the following Instructions carefully before attempting the paper.

i)  There are eight questions divided in two Sections and printed in English. Candidate
has to attempt Five questions in all. Questions Ne.1 and 5 are compulsory and out
of the remaining, any Three are to be attempted choosing at least One question
from each Section. The number of marks carried by a Question/Part is indicated

against it. Answers must be written.in English in Question-Cum-Answer(QCA)

Booklet in the space provided.

F ii) Your answer should be precise and coherent.

? iii) For any typographical error, please read it as it appears in the question paper.
iv) Diagrams/Figures, may be drawn wherever required in the space provided.

v)  Candidates are in their own interest advised to go through the general instructions
on the.back side of the title page of the Answer Script for strict adherence.

vi) .Ne continuation sheets shall be provided to any candidate under any circumstances.

vii) No blank page be left in between answer to various questions.
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SECTION-A
1.  Answer the following in about 150 words each :

a)  The figure shows a simplified schematic of a water supporting structure AB. The
structure may be assumed to be simply supported. The height of AB is h= 3 m and its
thickness d= 150 mm. Assuming specific weight of water as 9.81 kN/m3, find the
maximum bending stress generated in AB due to the load exerted by water. You may
consider the structure AB to have unit dimension perpendicular to the plane of the
figure. (10)

b) A 7 m high retaining wall is to support a soil with unit weight y =18 kN/m?, friction
angle ¢’ = 28° and cohesion c'=15 kPa. If the tensile crack occurs in the soil behind
the wall, (10)
1)  Determine the Rankineactive force per unit length of the wall
i1)  Determine the line of action of the resultant force.

c) Show that the tension steel bars do not yield at the ultimate limit state of flexural
collapse (as per1S456:2000) of the beam section in the figure. Steel bars are of Fe
415 grade, and concrete is of M20. The clear cover to the reinforcement is 30 mm.
Dimensions are given in mm. (10)

300

< >

600

4-25¢ bars— [*—e—o>e

v

Find out the minimum amount of compression steel that may be introduced in the
section with an effective cover of 40 mm to ensure yielding of the tension steel at the
ultimate limit state of collapse. Use the following data and linear interpolation for the
design stress in steel at different strains.

1/17 (2)
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Strain 0.0028 | 0.0030 | 0.0035 [ 0.0038

Stress 0.840 f | 0.845f | 0.860 f, 1 0.870 f

d) Define the following : (10)
i)  Diffuse double layer
ii)  Non-Newtonian fluid
iii) Strain Energy
iv)  Turbulent flow
v)  Permeability

e) Determine an expression for power lost due to viscosity of lubricating oil as shown in
fig below. (10)

é‘* y=t (Thickness of
7 A oil)

2. a) Thesystemshown in the figure below is in equilibrium under the application of force P
at node b.In this system, the only deformable components are the two springs attached
to amovable rigid block RB at one end and the other end being fixed with the wall. The
springs have axial stiffnesses K1 and K2. The three pin joints are denoted by a, band c.
The rigid block will slide back to a different location if the load P is slowly removed.(20)

i)  Find out the amount of displacement the rigid block will undergo from its current
location when the load is completely removed.

ii) Calculate the value of total reaction force, if any, at the roller support of the
rigid block RB.

1/17 3) [Turn Over
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b)  The velocity field in a fluid flow is =()‘~2 +y2)f+(y3 —zz)j+(2xz —2yz)/€

Compute the rotator vector and the acceleration at point (1,2,3). (15)

¢)  Ananchored sheet-pile bulkhead is shown in Figure below. The soil is 'sand' of cohesion
c¢'=0, friction angle f' =34°, g =16 kN/m’ and g = 18 kN/m’. The ground water
table is at 4m below the ground surface. Assuming 'free- earth support method' and
unit weight of water as 10 kN/m’, (15)

i)  Draw the net pressure distribution diagram showing the values of pressures at
level 1,2 and 3 (as shown.in Figure).

ii)  Determine the theoretical value of the depth of embedment, D.

ii1) Calculate the anchor force per unit length, F.

i Sand
e c’=0
o' =340
4 - ' 1=?
L2=6m
Sand
Dredged Line ¢’=
4 Yeaur = 18 KN/m?
¢’ =34°
D=?
3=21
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Water in a wide mountainous river is ponded up to depth of 8 m by a sluice gate
operation as shown in the Figure. The Manning's roughness coefficient n is 0.02, the

longitudinal slope S, is 0.01 and the discharge in the river is 6 m*/s/m. (20)
Gate
. —
= \—%
i l Y, —»
J\/ v

Perform the following tasks:

Compute the necessary gate opening, Yg to pass the discharge through the gate.
Consider the coefficient of contraction C as 0.6. Neglect the head loss and
assuming the energy correction factors both upstream and downstream of the
gateas 1.

Determine the nature of the gradually yaried flow profile created upstream of
the gate due to gate operation. Sketch the gradually varied profile clearly
mentioning the its nomenclature and mark the control section.

Using Direct Step Method, compute the distance upstream of the gate at which
hydraulic jump forms due to gate operation. Use one direct step.

Compute the head loss in the hydraulic jump

(Assume that far upstream of the gate, flow depth is equal to normal depth y .
Take gravitational acceleration as 10 m/g2)

A slender steel column (ISMB200 section) of length L=10m has a hinge support at A
and a roller supportat'end B. The column is restrained laterally in the plane of the
paper at the midpoint as depicted in the figure. If the column can buckle in either of its
principal planes, find the value of the maximum allowable compressive load P that can

be applied to the column given that the value of E=200 GPa. (15)
P
B0 - -
7
\l« \], " 10 8y ——000m
% % T
% 7 200mm —d b— 5.7mm
5m
10.8mmy
K3 Th——-—l
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¢) A consolidated drained (CD) test was performed on a soil sample at a confining cell
pressure of 150 kPa. The effective deviatoric stress is increased to 150 kPa. If the

shear strength parameters of the soil were determined as ¢'=20 kPa, ¢'=30°, check if
the condition of failure is satisfied or not? (15)

1)  How much should the value of & /' be increased to induce failure, if o , s kept
constant?

i1)  How much should the value of & , be decreased to induce failure, if & "1s kept
constant?

iii) If o "is increased and ¢ ' is decreased by the same amount, whatwill be the
values of effective principal stresses at the time of failure?

4. a) Considerthe flow net under a dam as shown below : (20)

i)  Determine how high the water would rise in'the piezometers installed at points
A,BandC.

1)  If the coefficient of permeability is 0.02 mm/sec, determine the seepage loss
of the dam in m’/ day-m.

ii1)) Determine the hydraulic uplifting force under the dam.
v
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—
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The following figure shows an RC beam with all the necessary dimensions (in mm)
and support conditions. The beam carries a uniformly distributed load of intensity
wKN/m in addition to its self-weight. The beam sections throughout are assumed to
be singly-reinforced. Tensile reinforcements are as shown in the figure. See the two
typical cross-sections for details of the reinforcements. While there are stirrups and
others rebars to hold them in place, they are not relevant for the question here and
thus not shown in the figure. The grade of steel used is Fe 415, and that of concrete is
M20. The effective cover to the reinforcement should be considered as 45 mm. Use
modular ratiom = 13.33. (15)

Answer the following questions.
i)  Compute the cracking moments of the two sections shown inthe figure.

i1))  Where will the first flexural crack appear in the beam? Mark the location in a
schematic diagram.

ii1) At what intensity of load (w) will this crack appear?

-

F-->Y
; ! w KN/m
| 1 |
vvvvvr!vvt;tuttt{t‘t‘_yvv1'
|
| I o W 1
| & ] L
& f B e R
1
)(«l-—-'l
-
4500 " 1500
- _ | G > »
300 300
- '. - »
A s

4-25 g bars — [&——4pe

425 @ bars — 4—s—spe

X-X section Y-Y section

A pipeline having 60 cm diameter carries oil at a rate of 1000 Ips. The pipe is connected
toa pipe bend to change the direction of flow 60° from the horizontal. The pressure at
the inlet of the pipe bend is 300 kPa. The outlet diameter of pipe bend is 30 c¢m. Take
specific gravity of fluid as 0.8. (15)

Determine
i.  The resultant force on pipe bend if oil is at rest.

ii.  The total resultant force on pipe bend if oil flows.

(7) ' |Turn Over
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SECTION-B

5. a) Prove that the power developed in a water turbine can be expressed as |

s .| D pDzN N,
F= PDSN f{E’ p s@} where D and B are diameter and width of the

runner, N is the speed in rpm, H is the operating head, and p and p are, respectively, the
coefficient of dynamic viscosity and mass density of the liquid. What are the
assumptions used in deriving this functional relationship? (10)

b)  What are stress relaxation, stress corrosion and hydrogen embrittlement in hightensile
strength steel used in prestressed concrete structures? What is loss of prestress?(10)

¢) Explain four different types of cross-sections defined in 1S-800. Elaborate the
moment-rotation characteristics of cross-section classes by providing neat sketches.(10)

d)  An infinite slope comprises of a soil with unit weight-19.5 kN/m3, cohesion, ¢' =0
and ¢' =32° underlain by a firm stratum. (10)

i)  Assuming that water table rises to the surface and the potential failure surface is
parallel to the slope, determine the maximum slope angle to ensure a factor of
safety of 1.5.

ii)  For the computed slope angle/in part (i), what would be the factor of safety of
the slope, if the water table is present at a great depth?

e) A rectangular channel is 4 m wide and carries a discharge of 16 m*/s at a depth of 2 m.
It is proposed to reduce'the width of the channel to 3 m at a hydraulic structure.
Assuming the transition to be horizontal and neglecting the head loss in the transition,
determine the flow depth at the constricted section. (10)

6. a) Find the bending moments at the supports of a continuous beam (shown in the figure
below) on elastic (spring) supports by the three moment theorem. The beam has a constant
flexuralrigidity EI, and the stiffness of the elastic supports is K = 20EI/L*. (20)

1/17 (8)
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A concrete beam PQRS of span length 3m and rectangular cross-section of width
b=200 mm and depth h=400 mm, is supported as shown in Figure 1. The part PQ is
connected to the part QS through an internal hinge at Q. Faulty workmanship at the
construction stage has led to an offset d between the beam and the hinge support at R.
Assuming unit weight of concrete = 25 kN/m?, find the maximum allowable value of
d such that the beam comes in contact with the hinge support under the effect of its

self-weight. Consider elastic modulus of concrete as 25 GPa. (15)
,200mm .
%p . Internal hlr;ge X .
é (&) 5 ;9/7 400mm
_ A L. 77 el
,.__1"" S 1m ,;, im ’, Section X-X

A pile group consists of 9 driven piles in a 3x3 arrangement. Each pile is 0.4 m in
diameter and are at a spacing of 1.2 m. The piles penetrate a medium clay soil of
thickness 8 m and are embedded 2 m into a stiff clay layer. Calculate the group
allowable load capacity for a factor of safety of 2. The groundwater level (GWL) is at
2 m below the surface but can rise to the surface due to seasonal changes.

The properties of soil layers are:

Medium clay: ¢, =40 kPa, %, =18 kN/m’, OCR =2

Stiff clay: ¢, =90 kPa, ¥ = 18.5kN/m’, OCR =5 (15)
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A pipeline having 90 cm diameter carries water at 300 Ips. At the end of the pipe, a
nozzle is connected having 75 mm diameter, which discharges water into the atmosphere.
Determine the force experienced by the nozzle. Consider the water head at the inlet of
the pipe as 4 m and the head loss in the pipe as 20 times of kinetic head. (20)

A Rectangular concrete beam of width 250 mm and depth 400 mm is prestressed by
means of 8 no of straight cables located at an eccentricity, e mm, from the centroidal
axis of the beam. Each cable carries 20 KN prestressing load. The figure denotes the
total prestressing force as P. The beam has an effective span of 6 m and is simply
supported. It carries a uniformly distributed load (UDL) of intensity w KN/m, inclusive
of its self- weight. Considering that the beam is in the uncracked linear elastic regime,
answer the following questions.

i.  Find out the maximum value of eccentricity e, such that the beam does not develop
tensile stress anywhere.

ii.  Considering the eccentricity of prestressing force to be whatis'calculated above,
find the maximum value of the UDL intensity which will.not induce tension in
the beam.

iii.  Find the location of the thrust-line of the'beam at the mid-span.

You need not transform the cross-sectional area.using a modular ratio to answer the above
questions. Use the gross cross-sectional area and its moments for your computations.(15)

c)

wKkN/m

"y 20

y Y Y VY Y VY Y Y Y Y Y ¥ Y Y Y Y VY Y VY Y VY VYV

& sow A

The soil profile at a proposed site for new building consists of a layer of sand 10.5m
thick; underlain by 3m thick lightly over-consolidated clay with over- consolidation
ratio of 1.5. Below the clay layer, lies the coarse sand layer. The building shall impose
a vertical stress of 140 kPa at the middle of the clay layer. The void ratio and specific
gravity of the sand are 0.75 and 2.7, respectively. For clay, water content w_ = 45%,
coefficient of compression C_ = 0.3, coefficient of recompression C = 0.05, specific
gravity G_= 2.65. The groundwater table was observed at 3 m below ground level.
Estimate the primary consolidation settlement of the clay. Assume unit weight of
water as 10 kKN/m’. (15)

(10)
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A beam PQ is subjected to two concentrated loads and a moment shown in the following
figure. Compute the resultant of this external force system and find its line of action.
Let us consider two different cases. In Case A, the beam PQ has been assigned simple
supports and in Case B, it is supported as a propped cantilever. You might need to
calculate the support reactions when the beams are subjected to the load system shown.
However, instead of the system of loads, if you subject the beams to the resultant
force and compute the reactions in both cases, will you obtain the correct reactions?
Show mathematically how you arrived at your response. (20)

SKN SKN
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b)

c)
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Case A Case B

A 30 cm diameterand 3 km length pipeline connects two reservoirs with piezometric
heads of 100 m and 80 m upstream and downstream, respectively. The friction factor
is 0.04. Determine the rate of flow. If another pipe of 30 cm diameter is connected to
the existing pipe.in a parallel pattern on the lower 2 km length, determine the
percentage of change in discharge. (15)

A solid brass shaft AB having diameter d =20 mm is encased within a brass tube of inner
diameter d =25 mm and outer diameter d,=30 mm as shown in figure. The combined
system of length L= 0.6m is fixed at end A and is connected to a rigid plate at end B. If
a twisting moment T= 200 N-m is applied at the rigid plate at B, determine. (15)

a) The maximum shear stresses generated in the shaft and the tube respectively.

(11)
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b)  The torsional stiffness of the combined system. Consider shear modulus of brass

G,= 40 GPa.
g =X Tube
7 : :
7 v
7 :
A 7] |20mm; Shaft  i25mm
7 : :
2 [
@ L]
2 L-eX __

0.6m Section X=X
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SECTION-A
1.  Write short notes on (in about 150 words). (5x10=50)
a)  Discuss the main purpose of Opportunity Cost. (10)
b) Critically analyse the role of Rating Agencies. (10)
c)  Whatare the advantages and disadvantages of Internal Audit. (10)
d)  What is the purpose of Ratio Analysis? (10)
e) Difference between Cost and Financial Accounting. (10)

2. a) Savitri Ltd. Offered 10,000 equity shares of Rs. 100 each for the subscription at a
premium of Rs. 20 per share payable as follows:

On Application Rs. 10.
On Allotment Rs. 40 (including premium)
On first call Rs. 20
On Second call Rs. 30

And balance on final call

The companyreceived applications for 12,000 shares and 10,000 shares were allotted
pro-rata.

Holders of 500 shares failed to pay the first call and after due notice, their shares
were forfeited. The amounts payable on second call were paid in full except that a
holder of 200 shares failed to pay.

250 of the 500 shares forfeited were reissued, credited Rs. 80 paid for Rs. 50 per
share.

The final was met in full including the arrears of the second call.

Journalize the transactions including cash transactions in the books of the company.
(20)
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Shree Ji owns a business. Following is his profit and loss A/c for the year ended on
31.3.2001.
Rs. Rs.

Establishment Charges 5,010 | Gross Profit 51,270
Rent, Rates and taxes 3,000 | Rent from Property 5,000
Sundry expense 7,050 | Interest on Govt.
Provision for bad debts 1,200 | securities (Gross) 5,350
Household expenses 1,880
Provision for Depreciation 6,400
Loss on sale of motor car
(used for private purpose) 1,800
Interest on Bank Loan 1,380
Insurance Premium
(including life insurance of
Rs. 1,790) 2,880
Net Profit 31,020

61,620 61,620

Additional Information:
a) Bad debts written off during the year - Rs. 650.
b)  Admissible depreciation as per income tax rules Rs. 1,600.

c) The assesses is running his business in a rented property, half of which is used
by him for his own residence. Rent of Rs. 2,400 in respect of entire house is
included in rent, rates and taxes. The balance of Rs. 500 is on account of municipal
tax paid for property given on rent.

Compute the Gross Total Income of Shree Ji for the Assessment Year 2020-21.(15)
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c) Differentiate the working capital requirement based on total cost basis and cash cost
basis. (15)

3. a) Fromthe following data, find out the Labour Turnover Rate by applying:
i)  Flux Method;
ii)) Replacement method;
iii) Separation method.
No. of workers on the payroll:
At the beginning of the month 500
At the end of the month 600

During the month, 5 workers left, 20 persons were discharged and 75 workers were
recruited. Of these, 10 workers were recruited in the vacancies of, while the rest were
engaged for an expansion scheme. (20)

b)  What do you mean by valuation of'share? Describe the circumstances under which
need of valuation of share arises. (15)

c) On 1% April 2019, Prule System Ltd. purchased machinery for Rs. 1,30,000 and on
30" September, 2020, it acquired additional machinery at a cost of Rs. 20,000. On
30" June, 2021, one of'the original machine (purchased on 1% April, 2019) which had
cost Rs. 5,000 was found to have become obsolete and was sold as scrap for Rs. 500.
It was replaced on that date by a new machine costing Rs. 8,000. Depreciation is to be
provided @ 15% p.a. on the written down value. Accounts are closed on 31* March
each year. Show the Machinery Account for the first three years. (15)

4. a) <« Thefollowing figures were extracted from the books of Happy Industries Limited:

Equity Share Capital Rs.
1,000 Equity Shares of Rs. 100 each Rs. 50 called up. 50,000
1,000 Equity Shares of Rs. 100 each Rs. 25 called up 25,000
1,000 Equity Shares of Rs. 100 each fully called up 1,00,000
Preference Share Capital

9% Preference share of Rs. 100 each 3,00,000
Reserve and Surplus

General Reserve 2,00,000
Profit and Loss 50,000
Total of the Balance Sheet 7,25,000

1/19 4)
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Itis given that there are no fictitious assets in the balance sheet. On a fair valuation of
all the assets of the company, it is found that they have an appreciation of Rs. 75,000.

The article of association provided that, in case of liquidation, the preference
shareholders will have further claim to the extent of 10% of the surplus assets.
Ascertain the value of each preference and equity share, assuming liquidation, Ignore

expenses of winding up. (20)

How will you decide the question of residence of an individual and a Hindu undivided
family? Explain. (15)
What are the different kinds of Budgets? Please explain briefly. (15)

SECTION -B

Major Functions of IRDA (10)
Recommendations of Narsimhan Committee 1991. (10)
How are ‘Funds from Operations’ computed. (10)
Marginal Cost. (10)
FIFO Method. (10)

1)  “Capital Expenditure decisions are by far the most important decision in the
field of financial management.” Elucidate. (10)

i1) . Material consumption of Azad manufactures was 100kg. @ Rs. 2.25 perkg. ina
cost period: : (10)

Opening stock was 100 kg. @ Rs. 2.25 perkg.

Purchases made 500 kg. @ Rs. 2.15 per kg.

Consumption 110 kg.

Calculate :

a)  Usage b)  Price variance
a) When variance is calculated at point of purchase
b)  When variance is calculated at point of issue on FIFO basis.
¢)  When variance is calculated at point of issue on LIFO basis.

What do you mean by Bills of Exchange? How it is different from Promissory note?

Also explain features of primary and secondary stock market. (15)
Enumerate at least five items of income which can be included under the head ‘Income
from Other Sources’? (15)
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7. a) Thefollowing is the capital structure of a company.

Rs.
Equity shares of Rs. 100 each 20,00,000
Reserves and Surplus 8,00,000
9% Preference Share 12,00,000
7% Debentures 10,00,000
Total Capital 50,00,000

The company earns 12% on its total capital. The company proposes to invest Rs. 25
Lakhs in an expansion programme. The following alternatives are available.

Plan A Issue of 20,000 equity share at a premium of Rs. 25.
Plan B Issue of 10% preference shares.
Plan C Issue of 8% Debentures.

The price earnings ratios are estimated as follows: Plan A - 13; Plan B - 12: Plan
C - 10. Evaluate the financing plans and make your recommendation, assuming a
corporate tax rate of 50%. (20)

b) Finangial Services industry in India has grown remarkably during the last few years.
Do you agree? Explain various developments in brief. (15)

¢) = Explain the Modigliani-Miller hypothesis of dividend irrelevance. Does this hypothesis
suffer from any deficiencies? Discuss. (15)
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Sirus Care Ltd. needs Rs. 11,00,000 for the installation of a new factory which is
expected to earn an EBIT of Rs. 1,80,000 per annum. The company has the objective
of maximizing the earning per share. It is considering the possibility of issuing equity
shares plus raising a debt of Rs. 2,00,000 or Rs. 5,00,000 or Rs. 9,00,000. The current
market price of the share is Rs. 40 and will drop to Rs. 25 if the borrowings exceeds

Rs. 7,50,000. The cost of borrowings are indicated as under : (20)
Upto Rs. 2,50,000 10%
Rs. 2,50,000 - 6,25,000 14%
Rs. 6,25,000 - 10,00,000 16%

Assuming the tax rate to be 30%, find out the EPS under different options.
Distinguish between a Funds flow statement and a Cash flow statement. (15)

What is the role of IRDA in regulating insurance business. Explain the role played by
[RDA in consumer protection and awareness, (15)

(7)
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SECTION - A
Answer the following questions in about 150 words each. (5%x10=50)

1. a) “Monopolistic firms can earn supernormal profits in the short run which gets eroded
in the long run”. Explain. (10)

b) “The marginal propensity to consume for an individual facing a Real Business
Cycle depends on the nature and persistence of shocks that he faces in the economy”.
Explain. (10)

¢) “Friedman’s monetarist approach of money demand is an extension of the Cambridge
Cash Balance approach”. Elaborate this statement by highlighting the factors that
determine the demand for money according to monetarist approach. (10)

d)  “Abird in hand is worth two in the bush”. Evaluate the statement through various theories
of rate of interest. (10)

e)  Write a note on the “Crowding out effect” and the factors that determine the extent of
crowding out in a closed economy IS-LM model. (10)

2. a) Whatis “Money Multiplier”? Critically evaluate Fisher’s “Quantity Theory of Money”.
(20)

b)  “Cournot equilibrium is an example of @ Nash equilibrium”. Justify this statement by
elaborating on the strategies adopted by firms operating based on the Cournot’s model
of duopoly. (15)

c) Critically evaluate “Arrow’s Impossibility Theorem”. (15)

3. " a) “Trade is an engine of economic growth”. Justify the same with some classical and
modern theories.of international trade. (20)

b) What are major differences between Keynesian and Neo-classical models of
investment? How Chenery model is an improvement on Keynesian model of
investment. (15)

¢)  What factors do governments consider when deciding whether to levy a tax or grant
a subsidy? Explain. (15)

4.4 a) Are “Trade Blocks” advantageous to India? Evaluate with the special reference to

SAARC. (20)
b) How do elasticity of demand and supply determine the incidence of taxes among
producers and consumers? (15)

¢) “Real depreciation of a country’s domestic currency may not help in improving its
current account position”. Discuss this statement in light of the response of export
and import volumes to real exchange rate changes. (15)

121 (2)
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)T SECTION -B

' 5. Answer the following questions in about 150 words each :

| a)  Write a short note on the Stolper-Samuelson Theorem of Trade. (10)
l b)  Critically examine the Malthusian Population Trap. (10)

¢)  How many growth rates are there in the Harrod’s model? What factors are ignored by
Harrod’s model? (10)

d)  What are the most typical problems associated with environmental degradation?
Suggest the most important remedies. (10)

e) What constitutes sound trade policy? What impact does trade policy have on the
country’s development? Make recommendations for ways to strengthen India’s trade
policy. (10)

6. a) Whataddition did Gunnar Myrdal and Simon Kuznets make to development economics
theory? (20)

b) How do Grand Utility Possibility Frontier and “Point of Bliss” help in maximising
social welfare? (15)

c)  Define the concept of “Factor Abundance” and how does it contribute towards deciding
the shape of the Production Possibility Frontier of nations? (15)

7. a) lllustrate Keynesian underemployment equilibrium graphically. How is it different
from the unemployment assumed by the classical economists? (20)

b)  Discuss in brief the inter-temporal nature of a simple real Business Cycle model.(15)

¢)  Explain IS-LM model with diagram. (15)

8. a) In welfare economics, what are compensation criteria? Which Kaldor-Hicks
| allocations are the most efficient and why? (20)

b) * “Demand for money by an individual depends on the level of risk that he is willing
to take”. Justify. (15)

c) = Analyse the relationship between inflation and level of government deficits.  (15)
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INSTRUCTIONS

Please read each of the following Instructions carefully before attempting the paper.

i)  There are eight questions divided in two Sections and printed in English.
Candidate has to attempt Five questions in-all. Questions Neo.l and 5 are
compulsory and out of the remaining, any Three are to be attempted choosing at
least One question from each Section. The number of marks carried by a
Question/Part is indicated against.it. Answers must be written in English in
Question-Cum-Answer (QCA) Booklet in the space provided.

ii)  Your answer should be precise and coherent.

iii) If you encounter any typographical error, please read it as it appears in the text
book.

iv) Candidates @are in their own interest advised to go through the general
instructions-on the back side of the title page of the Answer Script for strict
adherence.

v) No continuation sheets shall be provided to any candidate under any

circumstances.

vi) No blank page be left in between answer to various questions.
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b)  Find the Norton’s equivalent circuit to the left of the terminals a and b for the circuit
shown in figure. (15)

O g

30 mA * 1002 Vx

+

\ 0.06Vx

400 Q2

-ab
c) Averylong solenoid with square cross-section of § cm x 5 cm has an iron core with

H, = 2000 and 1000 turns per meter. If the energy stored per meter is 5 J, what is the

magnitude of current the solenoid-carries? (15)

3. a) Primary and secondary windings of a 200 kVA, 4400 V: 440 V, 50 Hz distribution
transformer have leakage impedance of (0.6 + j0.8) () and (0.0050 + j0.007) ),
respectively. Magnetizing branch accounts for (5.45 + j40.2) () impedance for the
excitation current when viewed from the low-voltage side of transformer. The high-

voltage winding of this transformer is connected to 4400 V feeder line having
impedance of (0.20.+j1.2) (). (20)

i)  Draw the equivalent circuit of transformer referred to the high-voltage side.
ii) . Findthe voltage at the low-voltage winding of the transformer when load
connected to it draws rated current at a power factor of 0.707 lagging. Ignore

the voltage drop caused by magnetizing current.
b)  Consider the signal (15)

x()=u(t+1)+u(t—3)—2u(t-95),
Where () is the unit step signal.

i) Find the energy of the signal x(7).

1/23/2022 4)
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b)
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ii)  Determine and sketch the even component of the signal x().

iii) Determine and sketch the signal x(2t+1)

iv) If x(#) is given as the input to an LTI system with impulse response
h(t)=u(t)—u(t-1),
Determine and sketch the output signal y(7).

Suppose a superheterodyne receiver uses a local oscillator at L , MHz and receives
two RF signals centered at 0.55 MHz and 1.75 MHz. Determine the possible
frequencies L, of local oscillator between 0.55 MHz and 1.75 MHz which can cause
image interference. (15)

Obtain the state diagram of the synchronous sequential circuitshown in figure. Use
the state names as S - S, ; for Q,Q,Q,Q, = 0000 -1111 (20)

1 AT B

ax

A 230V, 1000 rpm and. 105 A separately excited dc motor has an armature resistance
0f0.06 (). The motor is fed from a step-down chopper which provides both motoring
and braking operations and has a source voltage of 230 V. Assume continuous
conduction operation. (15)

1) .. Calculate the duty ratio of the chopper for motoring operation at rated torque
and 400 rpm.

ii)) What will be the maximum allowable speed of motor obtainable without field
weakening if the maximum allowable motor current is 1.5 times of the rated
current and maximum duty ratio of chopper is limited to 0.95.

The circuit constants R and L of a coil are to be found by placing the coil in series with
a 10 ) resistor R and reading the voltages across the coil, across R and across the
complete circuit. Determine R and L if the following 50 Hz voltages were read:
Ve =16V, V_ =224V, VT =36V, where V. is the voltage across the complete
circuit. (15)

(5) [Turn Over
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SECTION-B

5. a) Load torque for a fan load is defined as: 7, a @’ . This fan load is driven through a

separately excited DC motor. If the motor takes 10 A with input terminal voltage
maintained at 200 V, the fan operates at 500 rpm. Determine the terminal voltage and
input current for operating the fan at 1000 rpm. Assume that the armature circuit
resistance is 0.5 () and brush drops & mechanical losses are negligible. (10)

b)  Forthe DC-DC converter shown in figure, find the output voltage ¥/, The switches S,
and S, are switched in a complementary manner with conduction penod of S;and S
kept at 60 ps and 40 ps, respectively. The switching frequency of the sw1tches is kept

at 10 kHz. The values of n, = 3,n, = 2 . Assume the switches are ideal and the converter
is lossless. (10)

¢) Find the hybrid parameters of the two-port network shown in figure. (10)
I 12Q 3Q L

d) Designa CMOS logic gate for the following function. (10)

f4MeXC)+D.E

e) «Consider two bandlimited signals x,(¢) and x,(¢) having Nyquist rates 2 KHz and
4 KHz, respectively. Determine the Nyquist rate for the following signals: (10)

) x(t)+x,()
i) x,(¢).x,(1)

6. a) The magnetic circuit, shown in figure, is made of high-permeability steel. Rotor is
free to turn about a vertical axis passing through the centre. Dimensions are shown in
the Figure. Axial length (perpendicular to the paper) of magnetic circuit is h and the
coil has N turns with i current flowing into it.

1/23/2022 (6)
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i)  Derive as expression for torque acting on rotor in terms of parameters of the
magnetic circuit. Consider that permeability of air is z,. Ignore reluctance of

the steel and any fringing effects.
i1)  If maximum flux density in the air-gap is restricted to 1.65 T and maximum
current in the coil is restricted to 10 A, compute the maximum torque developed

by the system and the number of turns in the coil. Consider , =2.5 cm, h=1.8

cm,g=5mmand gy, =47 x107. (20)

R ===

Rotor

1L

L *

b)  Figure shows a magnetic circuit with air gaps g =g, =g;= 1 mmand coils N, =200
turns and N, = 100 turns. The cross-sectionalarea A of the circuit is 20 mm>x10 mm .
The currents in the coils are i, = i, = i. Assume the permeability of the core material
is infinity. The fringing effect is not neglected. Find an equivalent electric circuit and

determine the current i if the flux inthe air gap g, is 8x10° wb downwards. (15)
9 g
A p—>»c0 A S P L St -
i -
o> A & o
NI 0’ S Nz
6 cm
O_"- —-O
H—> e TR

¢)  Verifythat the circuit shown in figure gives full wave rectified output provided R, =K

: R,. Find the value of K. What is the peak value of the rectified output? (15)
Rz R,
= WWY YWWY

o v,

1/23/2022 (7 [Turn Over
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7. a) Consider the FM signal
S(1)=10cos[27 x10°¢ + 2sin (27 x10°¢) + 4sin(47 x10°¢)].

Find the following:
i)  Peak frequency deviation
ii)  Transmission bandwidth

iii) Average power of the FM signal (20)
b)  Theinput signal x(¢)and the output signal y(¢) ofa causal LTI system are related by
the following differential equation: (15)
d')) | ) a(?)
— +5—+6()=——+x(1).
7 7 Mt) 7 x(t)

i)  Determine the frequency response of the system.
ii) Determine the impulse response of the system.
iii) Determine the output signal for the input x(¢) = e "u(t).
c) Athree-phase Y-connected 400 V (line-to-line), 3.75 kW, 50 Hz four-pole induction
motor has following per-phase parameters referred to stator— (15)

R=1.28Q) R=140)
L,=7.89 mH L,=7.89mH L,=260mH

Total friction, windage and core losses may be assumed to be constant at 200 W,
independent of load. Compute the output torque, power factor and efficiency when
motor is operated at rated voltage and frequency. Assume that slip is 2%.

8. a) A point charge 0f20 nC is located at point (2, 2, 2), and a uniform line charge of 10
nC/m is at the intersection of planes x = 4 and y = 4. Both the charges are in free
space. If the potential at'the origin is 200 V, find the potential at point P(1, 1, 1).(20)

b) A 3-phase fully controlled bridge converter charges the battery from the three-phase
supply 0f400 V (line to line), 50 Hz. The battery open circuit emf is 400 V, and the
internal resistance is 0.5 (). A large inductor is connected in series with the battery
to.maintain the constant charging/discharging current. (15)
i) Calculate the firing angle delay (in degrees) if the battery is charged with the

constant current of 20 A.
ii) If the firing angle is kept at 45 degrees, calculate the magnitude of per phase
input supply voltage to keep the charging current of 20 A.

¢)  Afour-variable (w, x, y, z) Karnaugh map (K-map) assumes the value 1 for the minterms
1,3,4,5,7,8,9, 11, 14, 15 and the value O for the minterms 0, 2, 6, 10, 12, 13. Find
three minimal expressions. (15)

1/23/2022 8)
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SECTION - A
1.  Write short notes on each of the following. Each question should be answered in
about 150 words: (5x10=50)
a) Renaissance and the Early Modern Literature. (10)
b) The Philosophy of love in Metaphysical Poetry. (10)
c) Forms of English Satire in the 18" Century. (10)
d) Romanticism. (10)
e) The Enlightenment and the English Novel. (10)
2. a) Critically comment on the theme of imperialism in any two poems of John Donne
prescribed in your syllabus. (20)
b)  Discuss the idea of forgiveness and reconciliationin Shakespeare’s The Tempest.(15)
c) Discuss the role of the Fool in Shakespeare’s King Lear. (15)
3. a) Alexander Pope’s The Rapeofthe Lock is a subtle critique of the British Colonialism.
Discuss with illustrations from the text. (20)
b)  What is the role of childhood and memory in William Wordsworth’s Ode on
Intimations of Immertality? (15)
¢) Criticallyexamine the theme of disobedience and revolt in the Book I and IX of Milton’s
Paradise Lost. (15)
4. a). Critically examine the ending of Henrik Ibsen’s A Doll s House. (20)
b)  Discuss Tennyson’s /n Memorium as an attempt to find solace in nature and religion
while dealing with grief. (15)
c) How is the relationship between the man and the nature explored in William
Wordsworth’s Zintern Abbey? (15)
1/25 (2)
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SECTION-B

Study the following poem and answer the questions that follow. Each answer should
be in around 60-80 words: (5x10=50)

Beyond all this, the wish to be alone:

However the sky grows dark with invitation-cards

However we follow the printed directions of sex

However the family is photographed under the flag-staff-

Beyond all this, the wish to be alone.

Beneath it all, The desire for oblivion runs:

Despite the artful tensions of the calendar,

The life insurance, the tabled fertility rites,

The costly aversion of the eyes away from death

Beneath it all, the desire for oblivion runs.

a)

b)

¢)

d)

b)

c)

Critically comment on the theme of the poem. (10)
Analyze the imagery of ‘invitation-cards” and ‘printed directions of sex.’ (10)
Explain the use of repetition in the poem. (10)

Explain: * The life insurance, the tabled fertility rites,/The costly aversion of the
eyes away from.death-" (10)

Write a short note on the diction of the poem. (10)

“Jonathan Swift’s Gulliver’s Travels is a brilliant critique of the idea of enlightenment
Jogic and reason.” Discuss with examples from Book IV of the novel. (20)

Discuss the theme of American Dream as represented in Mark Twain’s The Adventures
of Huckleberry Finn. (15)

Can Thomas Hardy’s Tess of the d 'Urbervilles be read as the encounter between
industrial modernity and traditional rural life. Give a reasoned answer. (15)

3) [Turn Over
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Discuss Henry Fielding’s Tom Jones as a ‘Comic epic in Prose.’ (20)

Critically discuss Jane Austen’s Pride and Prejudice as a fictional representation of
heterosexual love as determined by the institution of marriage in 18th and 19th century
England. (15)

Would you agree with the following statement of Ernest Hemingway “All modern
American literature comes from .....Huckleburry Finn.” Give a reasoned answer.(15)

Charles Dicken’s Hard Times is a thorough critique of utilitarian ethics. Discuss with
suitable examples from the text. (20)

How is the class difference in contemporary England exploredinJane Austen’s Pride
and Prejudice? (15)

Discuss George Eliot’s The Mill on the Floss as a bildungsroman. (15)

4)
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SECTION A
Answer the following questions in about 150 words each: (5x10=50)

1. a) Explain Earth’s Magnetic Field. Do you agree with the scientific input that it has shown
signs of weakness and how it is going to impact earth and human beings. (10)

b) Evaluate the state of atmospheric stability and instability and its effect on air quality.
' (10)

c) Why sealevel is changing and evaluate its short-term and long-term implications.(lO)
d)  Evaluate the role of System Analysis in Geography. (10)

e) Discuss the properties and characteristics of Tropical Cyclone. (10)

2. a) Explainthe characteristics of channel morphology and how far it is important for the
health of the river. (20)

b) Evaluate climate change and highlightits consequences on the urban health.  (15)

c) Critically examine the difference between Plate Tectonics and Continental Drift.(15)

3. a)  Withincreasingsocial and.e¢onomic compulsion of lffe the population growth rate
is declining. Evaluate youranswer in the light of “Lying Flat” movement in China.(20)

b)  Evaluate the role oftrading blocks in understanding trading patterns in theworld.
(15)

¢) Highlight'the urban threats and probable solutions for the sustainable fut;Jre of the
cities. 15)

4.  ¢.a) . Explain “Urban Heat Island”. Does it have any consequences on natural and human
health. (20)

b)  Evaluate major developments in the International Laws and their relevance in protection
of marine environment. | . (15)

c) Highlight the major characteristic features of “Gene Pool Centres” and their
importance in genetic diversity. (15)

127 (2)
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: SECTION-B

Answer the following question in 150 words. (5x10=50)
a) What are the main principles of EIA and discuss the significance of EIA in various
development projects. (10)
b) Evaluate Sustainable Development Goal No-11 and highlight how it can achieve
sustainability of cities in the world. (10)
¢) = Evaluate the mountain building process and highlight its relationship with recent view
points. (10)

d) Evaluate climate change and its related human adaptation and adjustments in the world.
(10)

e) Critically analyse the Heartland and Rimland theory and evaluate that why Rimaland is
more important than Heartland. . (10)
a)  Whatis coral bleaching. Explain mass bleaching eventsand probable impact in different
oceans. (20)

b) Explain genesis of soils and how they differ in different ecological conditions. (15)
¢) What are the fundamental cohcepts and principles of ecology in terms of éco-system.
' (15)

a) What is areal differentiation and highlight its status and relevance in geography.(20)
b) © Explain the different approachesto study economic geogréphy. (15)
¢) Evaluate the concept of over-under and optimum population in geography. (15)
a)  Highlightthe advantages and threats of population as Social Capital. (20)
b)  How far geographical knowledge help in understanding natural disasters and their
-related risk and vulnerability. (15)
c)  What are the implications in understanding Isostasy from the view point of Airy and
Pratt. as)

3)

www.jkchrome.com



62 www.jkchrome.com www.jkchrome.com www.jkchrome.com




63 www.jkchrome.com www.jkchrome.com www.jkchrome.com

Total No. of Printed Pages-3] Roll No.

CC(M)
GEOLOGY
(OPTIONAL)
PAPER - |

129]

Time Allowed - Three Hours Maximum Marks-250

INSTRUCTIONS

Please read each of the following Instructions carefully before attempting the paper.

i)  There are eight questions divided. in two Sections and printed in English.
Candidate has to attempt Five questions in all. Questions No. 1 and 5 are
compulsory and out of the remaining, any Three are to be attempted choosing at
least One question from-each Section. The number of marks carried by a
Question/Part is indicated against it. Answers must be written in English in
Question-Cum-Answer (QCA) Booklet in the space provided.

ii)  Your answer should be precise and coherent.
iii) If yowencounter any typographical error, please read it as it appears in the text book.

iv)w. Candidates are in their own interest advised to go through the general instructions
on the back side of the title page of the Answer Script for strict adherence.

v)  No continuation sheets shall be provided to any candidate under any circumstances.

vi) No blank page be left in between answer to various questions.
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SECTION - A
1. Answer the following in about 150 words each. (5x10=50)
a)  Describe the types of plate boundaries. (10)
b)  What are the different types of glacial landforms? (10)
c) Describe about different types of strain ellipsoids using Flinn diagram. (10)
d) Describe the types of meteorites and their use in geology. (10)
e) Describe criteria to identify faults. (10)
2. a) Describe major types of volcanic eruptions. Also explain the global pattern of voleanism
in relation to plate tectonics. o (20)
b)  Explain the nebular theory of origin of the earth. (15)
c) Whatis island arc? How are these formed? (15)
3. a) Describe the physical and chemical weathering processes in detail. (20)
b)  Describe the elements of photograph interpretation in geology. (15)
¢) Givean account of Davis’s Geomorphic cycle. (15)
4. = a)  Describe the criteria to identify folds in the field. Give their genetic classification
based on the interlimb angle and dip isogons. (20)
b)  Discuss about various secondary foliations observed in rocks. With suitable diagrams,
discuss the usefulness of axial planar cleavage in structural analysis. (15)
¢)  Withneatsketches, describe different components of plumose structure observed on
a joint surface. (15)
SECTION-B

5. @) Discuss briefly about Trilobites and their stratigraphic importance. (10)
b) . Describe the classification of aquifers. (10)
c) Differentiate between hydrologic conductivity and transmissivity. (10)
d)  Describe tectonic sub-divisions of Himalaya. (10)
e)  Write a brief note on coal bearing formations of Lower Gondwana Group. (10)

1/29 (2)
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6. a) What are microfossils? Describe the application of Ostracods as indicators of
paleoclimate. (20)

b)  Discuss the various taphonomic processes that lead to the fossilization of organisms.(15)

¢)  What are the major trends in the evolution of horse? Discuss various stages of this
evolution and climate changes associated with them. (15)

7. a) Describe the classification of Siwalik Group along with its depositional environment
and associated faunal assemblage. (20)

b) What is chronostratigraphy? Describe the chronostratigraphic time scale for
Precambrian Eon. (15)

c) Whatis the geological importance of Permian-Triassic (PT) boundary? Give examples
of type locations of PT boundary in India. (15)

8. a) Discussand describe various methods/treatments which are employed for driving of
tunnel through weak rocks for major engineering projects such as hydroelectric
projects. (20)

b) Comment upon causes and prevention of landslides. (15)

c)  Explain the necessity of artificial ground water recharge. What procedures are adopted
for artificial recharge? (15)

1/29 3)
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Please read each of the following Instructions carefully before attempting the paper.

i)

vi)

There are eight questions divided in two Sections and printed in English.
Candidate has to attempt Five questions'in all. Questions No.I and 5 are
compulsory and out of the remaining, any Three are to be attempted choosing at
least One question from each Section. The number of marks carried by a
Question/Part is indicated against it. Answers must be written in English in
Question-Cum-Answer (QCA) Booklet in the space provided.

Your answer should be precise.and coherent.

If you encounter any typographical error, please read it as it appears in the text
book. '

Candidates arevin their Own interest advised to go through the general
instructions en the back side of the title page of the Answer Script for strict
adherence.

No_continuation sheets shall be provided to any candidate under any
circumstances.

No blank page be left in between answer to various questions.
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SECTION - A

1. Mark the following places on the map supplied to you with a short note not exceeding
30 words on the places plotted by you: (20%2.5=50)

i) ~ Bhimbetka
ii) Dhaulavira

iii) Burzahom

iv) Lothal
v) Kalibangan
vi) Orchha

vii) Daimabad

viii) Kanchipuram
ix) Ahmedabad

X) Abhaneﬁ

xi) Mahabalipuram
xii) Nalanda

xiii) Khajuraho

~ xiv) Tanjore -
xv) Chittorgarh
xvi) Golconda
xvii) Belur
xviii)Ropar
Xix) Bllora

XX)». Mysore

2. % a) What were the major factors responsible for the flow and ebb of the Indus Valley
Civilization? (20)

b) “Not only does the ancient Tamil literature furnish an accurate picture of different
classes; it also describes the geographical, social condition of Tamil country as it
was.” Examine. (15)

c) Discuss the ways in which the egalitarian character of the early Vedic society
changed during the later Vedic period. (15)

1/31 (2)
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3. a) “The political and ecohomic needs of the rulers, combined with economic and
status needs of the merchant class, together provided the receptive cultural milieu
in which Buddhism flourished.” Comment. (20)

b)  Discuss the interpretations of historians about the nature of Ashoka’s ‘Dhamma’. Did
his principle of ‘Dhamma -Vijaya’ render the Mauryan empire militaristically weak?

15)
¢) Describe the nature and impact of India’s contact with Western Asia and the
Mediterranean world during the Mauryan age. ' 15)

4. a) Discuss the evolution of different schools of art in the Indian subcontinént between
the second century BCE and the third century CE and assess the socio-religious
factors responsible for it. (20)

b) Would you agree that the system of land grants from the Gupta-Vakataka period
was related with the decentralization of the state in'any way? (15)

¢) In what ways does the numismatic evidenceof the period reflect the political and
economic outlook of the Kushanas and theé Satavahanas? (15)

SECTION - B
5.  Write short notes in not more than 150 words in each of the following. (5x10=50)
a)  Early medieval temple architecture of Kashmir. (10)
b)  Steps taken by Razia.Sultan to strengthen her position as an independent ruler.(10)
¢) Bhakti and mystieism of Lal Ded emerging as a social force in Kashmir. (10)
d) Jonaraja’s account of the rule of Zain-ul-Abidin. : : (10)

e) Transformation of Sikh community from a Nirguna Bhakti sect into a politicomilitary
organization. (10)

6. a)  Evaluate the statement that ‘the philosophy of Shankaracharya revolutionized religious
thought in India. (20)

b)  Rajtarangini of Kalhana is a reliable source for understanding the cultural and political
history of Kashmir? Comment. (15)

c) Analyze the significance of Uttaramerur Inscriptions of the Chola King Parantaka - I.
' (15)

1/31 - D) [Turn Over




70 www.jkchrome.com

T.. &)
b)
c)

8. a)
b)
¢)

I/31

www.jkchrome.com www.jkchrome.com

Panditaraja Jagannatha was instrumental in developing a powerful literary tradition in
medieval India. Discuss. (20)

The mission of Kabir was to preach a religion of love which would unite all castes and
creeds. Elucidate. (15)

Critically evaluate Akbar’s Rajput policy as a conscious measure to connect them to
the Mughal Imperial System. (15)

Critically evaluate the development of paintings under Mughal rulers,with special
reference to colours, techniques, themes and influences on them. (20)

Examine the approach of revisionist historians in»viewing the 18" century as a
‘Dark Age’. , (1s)

Shivaji was not merely a Nationalist Indian but alsowas an enlightened ruler.
Discuss. (15)

(4)
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SECTION-A
Write short notes on the following in around 150 words each. (5x10=50)
1. a) Distinguish between ‘Constituent Power’, ‘Amending Power’ and ‘Legislative Power’,
with appropriate examples. (10)
b)  Eviction from Public Premises and Article 14 challenges. (10)
! ¢) The Doctrine of Eclipse. (10)
d) The Doctrine of Prospective Overruling. (10)

e) Write a brief note on the interplay between the Lokpal, Lokayukta, CBl and CVC in
dealing with bribery cases against public servant. ' A & (10)-

2. a) TheParliament of India, in a historic move, aims to codify the Basic Structure Doctrine.
borrowing from the lists of the majority Judges in Kesavananda, this newly enacted
chapter called “Basic Structure” would enlist the components of the lists, and this
chapter would start with an Article that states:

“Any amendment to this Constitution must never contradict the principles
embodied in this Chapter but solely relate to modifications of particular
provisions which do not alter the spirit of the Constitution”.

Do you think incorporation of such a Chapter is constitutionally tenable? Critically
evaluate, with reference toappropriate precedents. (20)

b) In order to prevent the viral spread of malicious information over the internet that
occasionally results in causing violence and other similar forms of public order
disturbance, the Government very often takes resort to the Temporary Suspension of
Telecom Services (Public Emergency or Public Safety) Rules, 2017, which authorizes
the government to, subject to certain procedural requirements being observed,
temporarily shut down internet services in the affected areas. In light of our existing
Fundamental Rights Jurisprudence, analyse the constitutional validity of the said rule.

(15)

c) . ‘“Right to legal aid is a fundamental right”. Discuss with help of Constitutional
provisions and Case Law. (15)

3. a) What do you mean by Audi Alteram Partem. Also discuss the exceptions to the
Principle of Natural Justice with the help of decided cases. (20)

b) Why is Delegated Legislation significant in India? What are the constitutional
limitations on the delegation of legislative power in India? (15)

c) Critically examine the functioning of collegium system for appointment of judges in
India. (13)
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4. a) To ensure a cohesive administration of governmental affairs, the two concepts of
cooperative federalism and competitive federalism have emerged. These two have
been consolidated into several policies that aim at encouraging administrative
efficiency, optimum utilization of resources, and realization of greater public good.
Comment on the same along with contemporary examples to substantiate. (20)

b)  Administrative law has embodied several principles and doctrines within its essence
to further mandate the effective governance model from time to time. The Principle
of Proportionality and Doctrine of Legitimate Expectations have gained traction in
India, especially to conduct the judicial review of executive actions. Write a detailed
note on these two doctrines and supplement them with case laws. (15)

c)  Discuss in detail the grounds for imposition of President’s Rule in astate. What is the
role of Governor of such state in imposition of President’s Rule? (15)

SECTION -B

5.  Write short notes in around 150 words each. (5%10=50)

a) Communist approaches to International Law. (10)

b) Jus Cogens (10)

c) The continental shelf. (10)

d) Principle of double criminality and principle of speciality in respect of Extradition.
(10)
e) Theright of self defenceunder International Law. (10)
6. a) “Thegeneral rule with regard to the position of municipal law within the international
sphere is that a state which has broken a stipulation of international law cannot justify
itself by referring to its domestic legal situation.” Do you agree with the statement?
Elaborate in.the light of cases decided by different regional and/or international
tribunals. (20)
b) = Elucidate the principle of State Recognition under International Law. (15)
¢)  What are the fundamental attributes of statehood is international law? Enumerate with
support of relavant cases. (15)

7. a) The Supreme Court in Vishaka & Ors vs State of Rajasthan (1997) made following

observation:
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“The International conventions and norms are to be read into them in the absence of
enacted domestic law occupying the fields when there is no inconsistency between
them. It is now an accepted rule of judicial construction that regard must be had to
international conventions and norms for constructing domestic law when there is no
inconsistency between them and there is a void in the domestic law.”

Discuss what role international law plays in municipal courts citing cases decided in
different jurisdictions. (20)

The basic principle relating to jurisdiction on the high seas is that the flag state alone
may exercise rights over the ship. However, there are exceptions to the exclusivity of
flag-state jurisdiction. Discuss in detail principles relating to jurisdiction on the high
seas and exceptions to the exclusivity of flag-state jurisdiction citingexamples. (15)

Define Exclusive Economic Zone and discuss in detail the nature of rights available
to the coastal states in such a Zone and rights of other states in the'same zone. (15)

International Law has always considered its fundamental purpose to be the maintenance
of peace. Hence it is necessary that elaborate dispute settlement mechanism should
be provided for resolution of international disputes. What are the different modes of
settlement of disputes by peaceful means available under International Law? Elucidate.

(20)

The United Nations played significant role in promotion and protection of human
rights globally. Elaborate and explain the role of United Nations in promotion and
protection of human rights.citing different human rights treaties adopted since its
inception. ‘ (15)

What are the principles and objectives of WTO’s Agreement on Trade Related Aspects
of Intellectual Property Rights to protect intellectual property at global level? (15)

(4)
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SECTION-A

1. a) Solve x(1-x))dy+(2x°y—y-— ax’)dx =0 (10)

b)  Show that the three vectors (1, 1, -1), (2, -3, 5) and (-2, 1, 4) of R? are linearly
independent. (10)

¢) Show that the function f defined on R by.

is continuous only at x=0 (10)

) x,when x is irrational
A‘ vt
} —x, when x is rational

d)  Find the work done by the force F =(2xy+z’)i+x’j+3xz’k wheniit moves a
particle from (1, -2, 1) to (3, 1, 4) along any path. (10)
e) Find the equation of the sphere that passes through the circle (10)

X4y +22 -2x+3y—-4z+6=0,

3x—4y+5z—-15=0 and cuts the sphere a*st otz +2x+4y—6z+11=0
orthogonally.
2. a) Find the asymptotes of the curve

A+ y4) —17x*y" —4x (4 y2 _xz) - 2(x2 —2)=0 and show that they pass through

the points of intersection of the curve with the ellipse x* + 4y° = 4. (20)
b) Solve

(D? + a*)y =tan.ax, where D has the usual meaning. (15)
¢) Show that the vectors (1, 2, 1), (2, 1,0), (1, -1, 2) form a basis of R*. (15)

3. a) Theeurve y’(a+x)=x"(3a—x) revolves about the axis of x. Find the volume

generated by the loop. (20)

b) © Use the Cayley Hamilton theorem to find the inverse of the matrix. (15)
1 2 3
A= 3 5
1 5 12
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¢) Find the length of the perpendicular drawn from origin to the line
x+2y+3z+44=0=2x+3y+4z+5

Also, find the equations of this perpendicular and the co-ordinates of the foot of the

perpendicular. (15)
—12 22 32 42—
22 32 42 52

4. a) Findtherankof |3* 4° 5§ 6’ (20)
_42 52 62 72_

b)  Find the points on the lines

x-6 -x y+9 z-2
3 =—(y-7)=z-4 and 3 = 7 = 4 Which are nearest to each other.
Hence find the shortest distance between the lines and also its equations. (15)
c) Evaluate j I _[ x'dx dy dz (15)
0 0 0
SECTION -B

5. a) Find the orthogonal trajectories of the family of Co-axial circles.

x” + y”> 4+ 2gx + ¢ =0, Where gis the parameter. (10)
b) If u=3x"y and y=xz*=2y, then find
grad [(gradu).(grad V)] (10)

c) Solvewy” =2tanx.)'+5y=secxe’ (10)

d) Find the equation of the plane through the line of intersection of the planes
ax+by+cz+d =0 and ax+ By + yz+ é =0 and Perpendicular to the xy-plane.
(10)

e) A Point moving in a straight line with uniform acceleration describes distances a,b
feet in successive intervals of t, t, seconds. Prove that the acceleration is

2(b—t,a) [ [0t (1, +1,)] (10)

1/37 3) [Turn Over




Ll =

78 www.jkchrome.com www.jkchrome.com www.jkchrome.com
6. a) Solve the following system of equations, if consistent-: (20)
x—4y—-z=3
‘ 3x+y-2z=17
‘ 2x-3y+2z=10
z
b)  Find the equation to the cylinder whose generators are parallel to the line X :g = 3
and the guiding curve is the ellipse x* +2y* =1,z =3. (15)
c) Using method of variation of parameters, solve
d’y dy _ dy
— =2 = [+ y=xe€" sinx wj y(0)=0and(— =AF
dx’ (dx) y Wath dx ), (15)
7. a) Find the equations to the line drawn parallel to 4+ x = y =z so as to meet the lines
5x-6=4y+3=zand 2x-4=3y+5=z. (20)
b) Solve (D4 +D* + l6)y =16x" + 256. whereé'D has the usual meaning, (15)

c) Astring ABC has its entremities tied to twofixed points A and B is the same horizontal
line.To a given point C in the string is knotted a weight W. Prove that the tension in the
portion C A is.

WB
‘ 4. A

c

(C *+a® - b’ ) Where a,b,c are the sides and A is the area of the triangle.(15)

8. a) Two heavy particlesiof weight W and W' are connected by a light inextensible string
and hang over a fixed smooth circular cylinder of radius a the axis of which is horizontal.

If @ and @ are the inclinations to the vertical of the radii drawn to the particles,

howd Sin@ 2
show atSinB' ” (20)
b) .“Solve
6coszx[§j—y8inx+2y4Sin3x=0_ (15)
X

c) Test for convergence of the series

I ¥ 135 x' 13579 X°
o s T (15)
2 4 246. 8 246810 12
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SECTION-A
Explain pre scientific management theory. (10)

What are the legal provisions of Corporate Social Responsibility (CSR) inIndia.  (10)
Explain virtual organizations with suitable examples. (10)
Explain the concept of Holistic marketing and its relevance for today’s marketers. (10)
Describe the trait and behavioural theories of Leadership. (10)

“Organization Behaviour represents interactions among individuals, groups and the
organization” elucidate this statement. (20)

Explain the concept of ‘Brick Stores’ and ‘Click Stores’ with real life examples.  (15)

During the last few years, a number of environmental and other regulations have been
introduced to corporate. In the light of regulatory changes, is wealth maximization of
shareholders a realistic objective? Explain. (15)

Differentiate psychographic segmentation and geographic segmentation of
markets. (20)

Explain various theories of capital structure. (15)

How is the cost of equity capital determined under Capital Asset Pricing Model
(CAPM). (15)

Discuss the role of technology for marketers and customers in the prevailing business
environment. Discuss challengesin development of Rural entrepreneurship.  (20)

Explain the various subsidiary books maintained by a firm. (15)

Experts argue<that the companies need to focus on strategy formulation,
implementation, competition and the like and not waste time and energy on matters

relating to wages and salaries. Give your view point. (15)
SECTION-B

Differentiate mechanistic and organic organizational design with suitable examples.

(10)
What is skimming pricing? Explain the conditions when a skimming pricing strategy
is advisable. (10)
Discuss the factors to be considered while deciding on whether to conduct marketing
research inhouse or outsource it. (10)
Explain the personality traits that have relevance from the point of view of
Organizational Behaviour. (10)
Explain the knowledge-based organizations with suitable examples. (10)

(2)
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What is an ethical dilemma? Do you think managerial interventions are required for
ethical conduct in any organization? If yes, elaborate. (20)

Calculate cash flow from operating activities from the following information: (15)

Particulars 31-3-2019 31-03-2020

Profit & Loss Balance 50,000 1,80,000

Debtors 50,000 40,000

Creditors 25,000 20,000

Bills Receivable 10,000 12,500

Bills Payable 40,000 25,000

Outstanding Expenses 800 1,000

Accrued Income 6,000 7,000

Write short notes on the following: (3x5=15)

1)  Human Resource Information System (HRIS)
i1))  Emerging issues in International HRM

ii1)  Growth of E-business during pandemi¢

State the significance of inventory valuation. Distinguish between periodical and
perpetual systems of inventory evaluation with suitable examples. (20)

State the factors influencing stress suggest measures to overcome it. (15)

Technology of business communication has undergone tremendous changes, briefly
discuss merits & demerits of the tools used in e-correspondence. (15)

Why learning and behaviour modifications are equally essential in the life of an
organization? Elaborate the role of reinforcement with regard to shaping the behaviour.
(20)

Explain fund flow statements and its components. Distinguish between fundflow
and cash flow statements. (15)

What is Blue Ocean Strategy? How does it help an organization to expand its
business. (15)

(3)
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SECTION-A
Briefly describe the pharmacotherapy for (3x5=15)

i.  Acutemigraine
ii.  Paucibacillary leprosy
iii. Uncomplicated urinary tract infection

A 20-year-old male patient from Bihar presented to medicine outpatient department
with complaints of recurrent fever with chills for six months, progressive generalized
weakness for five months and loss of appetite for one month. Rashes were presentall
over the body for one month. On general examination, the patient had moderate pallor,
no icterus, no cyanosis and no lymphadenopathy. On abdominal examination, the liver
was palpable about 2 cm below the right anterior costal margin and spleen was palpable
up to 7 cm below the left costal margin. What could be possible cause of this
presentation and what test can be done to confirm the same? How cartthis disorder be

managed? (15+5=20)
Describe the role of baroreceptors in regulation of blood pressure. Discuss the role
of kidney in regulation of the blood pressure. (7+8=15)

Describe in detail the medico-legal responsibility of the registered medical
practitioner working in an emergency setting of a tertiary care hospital for a case of
14-year-old girl brought with alleged history of eloping with a 22-year-old male.(10)

Describe the shoulder joint under the following headings:

i)  Ligaments

ii) Rotator cuff

iii) muscles andnerve involved in abduction of the shoulder (3x5=15)
With help ofia line diagram, explain the functioning of fetoplacental unit (FPU).(10)

Using schematic diagrams, describe the principal connections of basal ganglia. Write
a noté on-Parkinsonism. (10+5=15)

Differentiate the following: (25)
i)  Microfilaments, Microtubules and Intermediate Filaments

ii) Keratinocytes, Melanocytes, and Langerhans’ cells

iii) Proximal convoluted tubule, Distal convoluted tubule, and Collecting ducts
Discuss the cerebrum under the following headings: (25)
i)  Nerve cells of the cerebral cortex

ii) Corticospinal tract —origin, course and termination

iii) Circle of Willis with a labelled schematic diagram

(2)
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} 4. a) Describe the mechanism of feedback control of growth hormone secretion. State the

r direct and indirect action of growth hormone. Write a note on dwarfism.
P (5+10+5=20)
\

b) i)  With the help of two examples, explain how post translational modification of
amino acids helps them in performing specific functions. (2+2=4)

ii) Discuss the underlying inherited defects in metabolism/catabolism of
phenylalanine and Glucose 6-phosphate. Delineate the metabolic consequences

and management for these disorders. (4+4+2=10)
iii) Whatare advanced glycation end (AGE) products? Elaborate the conditions under
which they are formed in the body and their consequences. (2+2+2=6)

¢) Explain the alterations in metabolic pathways and change in the metabolites that
maintain blood glucose levels as we sequentially progress from a well-fed condition

to early and advanced stages of starvation. (10)
SECTION-B
5. a) Discuss briefly the mechanism of action and uses of (3x5=15)

i)  Vancomycin

ii)  Spironolactone
iii) Acyclovir
b) Discuss the Cryptococcus neoformans infection under following headings.(5+10=15)
i)  Diseases Caused ’
ii) Laboratory diagnosis

¢) Write various classes of antihypertensive medicines with examples and their

mechanisms of action. (20)
6. a) i) Describethe life cycle of malaria parasite. (10)
ii)  Describe the laboratory diagnosis of Malaria (10)

iii) Statethe functions of the Health and Wellness Centers (HWC) launched by the
Govt of India. What are the expanded range of services to be provided by HWC.

‘ (10)

| b) Discuss the advantages of Real Time PCR over a conventional PCR for prognostic
applications. Which of these techniques is used for determining the effectiveness of

treatment for viral infections? (8+2=10)
F
| ¢) Describe the anatomy of the cavernous sinus with a schematic diagram. Add a note on
| the anatomical basis of cavernous sinus thrombosis. (7+3=10)
:
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i)  Explain the role of Retinoblastoma (Rb) protein in cell cycle control (10)
ii)  Etiopathogenesis of bronchogenic carcinoma and role of predictive biomarkers

in treatment of lung cancer. (6+4=10)
i)  Describe etiology, pathogenesis and histopathology of Tuberculosis with
appropriate diagrams. (5+5+5=15)
ii)  Explain pathogenesis of acute myeloid leukemia (AML) and chronic myeloid
leukemia (CML). Tabulate major WHO subtypes of AML. (5+5+5=15)
Differentiate between (4x5=20)

i)  Seawater and Fresh Water Drowning

ii)  Wounds of Entrance and Exit of Bullet

iii) Suicidal and Homicidal Cut Throat Wounds

iv)  DrugAddiction and Drug Habituation

Discuss Confidentiality and Privileged Communication in medieal practice. (10)
Describe in brief: - (10+5+5=15)
1)  Chelating Agents

ii) Filigree Burns

iii) Laboratory diagnosis of typhoid fever

(4)
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- SECTION-A
1. a) (Critically explain Kant’s notion of Ideas of Reason. (10)

b)  What are the main tenets of Logical Positivism? Why do Logical Positivists reject
metaphysics? (10)

c) Present a critical account of Hegel’s Absolute Idealism. (10)
d)  Explain the difference between Primary and Secondary qualities according to Locke. (10)

e) What are the main points of difference between Plato’s and Aristotle’s conception
of Forms? Discuss. (10)

2. a) How does Wittgenstein’s philosophical position change from ‘Tractatus’ to
‘Philosophical Investigations’? Elaborately discuss. (20)

b)  Whatare incomplete symbols according to Russell? Critically explain with examples.
: : (15)

c) How does Strawson’s theory of Person present a solution Cartesian Dualism? Critically
discuss. ; , (15)

3. a) “The function of prayer ismotto influence God, but rather to change the nature of the
one who prays.” Discuss. . (20)

b)  Explain Berkeley’stheory of esse est percipi. How does Moore refute this position?
' (13)

¢)  What is wrong with Psychologism according Husserl? How does his Phenomenological
method providea solution to it? (15)

4. a)_ *...I'may venture to affirm of the rest of mankind, that they are nothing but a bundle or
collection of different perceptions, which succeed each other with an inconceivable
rapidity, and are in a perpetual flux and movement.” Explain this quotation in light of
Hume’s ‘Essay Concerning Human Understanding’. (20)

b) “All determination is negation ( omnis determinatio est negation)” Explain this
quotation in light of Spinoza’s philosophy. (15)

c) “Every present state of a simple substance is the natural consequence of its preceding
state, in such a way that its present is big with its future.” Critically explain Leibnitz’s
position on Determinism and Freedom in the light of this statement. (15)
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SECTION-B

Critically explajn Arthgpatti (postulation) asa Pramana (instrument of knowledge)

according to Mimamsa philosophy with suitable examples. (10)
Critically examine the relationship between the Body and Consciousness according
to (arvaka philosophy. ! (10)
Critically examine Buddhist theory of no-self. (10)

How is gbhava (non-being) known according to Naiyayikas? Critically discuss.(10)
Explain Akhyati Theory of error. ' (10)

Explain aham , buddhi and mahat as evolutes of Prakrti. Whatare their respective
functions according to Samkhya philosophy? (20)

Explain Jaina notion of Kaivalya (liberation). Explain the role of Samvara

and Nirjara@ inthis context. : (15)

“Mrtika iti eva satvam” (Clay alone"isitruth). Explain Samkhya theory of
Satkaryavada with the help of this quotationfrom Chandogya Upanishad.  (15)

Explain the difference between N amkara's and Rgmanuja's position regarding the

interpretation of mahavakya “tattvamasi”. (20)

Compare and contrast Buddhist’s theory of Pratityasamutpéda with Nyaya
theory of Asatkaryavada . : (15)

Give anaccount of the main arguments presented by Ramanuja to refute N amkara's
notion of Maya. | (15)

Discuss the nature and role of Vyapti (invariable concomitance) along with its
different types with reference to 'Nyﬁya theory of Inference. (20)
Explain the main tenets of Aurobindo’s Integral Yoga. (15)

Present a critical account of Jaina theory of Syadavada and Anekantavada.
' (15)
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CC(M)
PHYSICS
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PAPER - 1
[45]

Time Allowed - Three Hours Maximum Marks-250

INSTRUCTIONS

Please read each of the following Instructions carefully before attempting the paper.

i) There are eight questions divided in Twe Sections and printed in English.
Candidate has to attempt Five questions in all. Questions No.l and 5 are
compulsory and out of the remaining, any Three are to be attempted choosing at
least One question from each Section. The number of marks carried by a
Question/Part is indicated.against it. Answers must be written in English in
Question-Cum-Answer (QCA) Booklet in the space provided.

ii) Your answer should be precise and coherent.

iii) If yowencounter any typographical error, please read it as it appears in the text book.

iv) Candidates are in their own interest advised to go through the general instructions
on the back side of the title page of the Answer Script for strict adherence.

v)  No continuation sheets shall be provided to any candidate under any circumstances.

vi) No blank page be left in between answer to various questions.
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SECTION-A

1. a) Anartificial satellite is revolving around the Earth at a distance of 620 km. Calculate
the maximum velocity and time period of revolution given that the radius of the Earth

is 6380 km and g = 9.8 m/s. (10)
b)  What do you understand by time dilation? Discuss one experiment in support of time
dilation in special relativity. (10)

¢) What are conservative and non-conservative forces? Show that the force

F = yzf+zxj+xy]2 1s a conservative force. (10)

d) A coinkeptinside water (1 = ¥ ), when viewed from air in a vertical direction appears
to be 3 mm. Find out the depth of coin in water. (10)

e)  Show that in a head-on elastic collision between two particles the transferred energy
is maximum when their mass ratio is unity. (10)

2. a) i) Whatisacceleration due to gravity (g)? How can'we determine the value of g by
using bar pendulum at the surface of Earth. (20)

ii)  How does the value of g depend on distance as we move radially outward or
inward from the centre of the Earth?

b)  Derive an expression of kinetic energyfor.a relativistic particle. Hence deduce the
Einstein mass energy relation. (15)

c)  What is centre of mass? Show that in the absence of external forces, the velocity of
centre of mass remains constant. (15)

3. a) Define the harmonic oscillator in three-dimensions. Set up the equations of motion
and obtain expressions.for displacement, velocity and time period. Show that for
harmonic oscillator problem, the average potential energy equals the average

kinetic energy. (20)
b)  Arocketstarts vertically upward with initial speed V. Show that its speed V at a height
his
2 2 _ 2 gh
Vig=V"= 1+

Where R is the radius of the Earth, ‘g’ is acceleration due to gravity. (15)

¢) . Describe Newton’s rings How can they be used to calculate the wave length (1 ) of
laser light. (15)

4. a) Whatis laser light? Explain stimulation emission process for He-Ne laser. (20)

b)  State Bernoulli’s theorem and apply it to obtain an expression for the reduction of
pressure, when water flows through a constriction in pipe. (15)
c)  Whatis diffraction grating? How can we calculate weve length of green light. Define
grating element. (15)
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SECTION -B
5. a)  Whatis quality factorin LCR circuit. Explain resonance frequency for LCR circuit.(10)

b)  State and explain Ampere’s and Faraday’s law. (10)

¢)  Adcircular coil of radius 512, with40 turns is carrying current of 0.25A. Find
out magnetic field of circular coil at the centre. (10)

d)  Whatis total internal reflection? Explain it with a diagram and give an example.(10)

e) State and explain Gibbs free Energy of thermodynamic system. (10)

6. a) Inthe reference frame S, a particle of mass m is moving in'the +x.direction with
speed u and has momentum p and energy E. If another reference frame S is moving at
speed v in the standard way, then find the momentum p' and energy £ observed in S'.

Show that 2 —p” & = E* - p* . (20)

b)  Theenergy of an oscillator with frequency s given by

£=%hv,%hv,...,(n+%]h Vyeuuo (15)

i) Find the thermodynami¢ weight 7, and
i1)  Determine the relation between the temperature of this system and E.

¢)  Derive the equation for the current in a damped LC circuit for low damping.  (15)

7. a) Provethatalinearly polarized electromagnetic wave can be formed by superimposing

two cireularly oppositely polarized waves of equal amplitudes. (20)

b)  Derive Van der Waals equation for real gas and explain gas constants. (15)

¢)  Whatis displacement current? Explain it by Maxwell’s equation. (15)

8. a)  Obtain the Stefan-Boltzmann law using Planck's radiation law. (20)

b)  Define Fermi Energy. Calculate the probability of an electron occupying an energy
level 0.02eV above the Fermi level at T = 300K. (15)

c)  Explain Macro and Micro states. (15)
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[47]
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INSTRUCTIONS

Please read each of the following Instructions carefully before attempting the paper.

i) There are eight questions divided in Two Sections and printed in English. Candidate
has to attempt Five questions in all.' Question No.1 and 5 are compulsory and out
of the remaining, any Three are fo be attempted choosing at least One question
Jfrom each Section. The number.of marks carried by a question/Part is indicated
against it. Answers must.beswritten in English in Question-Cum-Answer(QCA)
Booklet in the space provided.

ii)  Your answer should be precise and coherent.

iii) If you encounter-any typographical e}‘ror; please read it as it appears in the text
book. :

iv) Candidates are in their own interest advised to go through the general instructions
on the back side of the title page of the Answer Script for strict adherence.

v)  No continuation sheets shall be provided to any candidate under any circumstances.

vi) No blank page be left in between answer to various questions.
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SECTION-A
1. Comment on the following in about 150 words each: (5x10=50)
(a) Explain the behavioral approach in Political Science. (10)

(b) Comment on the concept of “ There is Is No Alternative (TINA)” in neoliberal state.

(10)

(c) Why John Rawls calls justice as fairness? . (10)

(d) Are liberty and equality incompatible? : (10)

(e) Explain “Polyarchy” as given by Robert A.Dahl. : , (10)

2. (a) Examine the relationship between powerand hegemony. ' (20)

(b) “A State exists for the sake of good life;andnot for the sake of life only” (Aristotle).

Explain. (15)

(c) Discuss the liberal views on feminism. . (15)

3. (a). Discuss].8 Mill’s notion of liberty. (20)
(b) Write'the relevance of Gandhian ideas in the contemporary times. - (15)

(¢) « Discuss the participatory model of democracy. (15)

4. (a) “John Locke’s theory of right to private property is a justification for modern

capitalism”. Elaborate. (20) l

(b) Dis#uss the neo-Marxian perspective of Gramsci. . (15) ‘

' i

(c) Explain the rules of power politics as given by Machiavelli. (15) l‘
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SECTION-B
Comments on the following in about 150 words each:- (5x10=50)
(a) Writeashort note on peasants and workers movements during India’s freedom struggle.
(10)
(b) Write down the salient features of Indian Constitution. (10)
(c) Elaborate the basic structure doctrine as articulated by Supreme Court of India.(10)
(d) Discuss the role of Parliament in law making process. (10)
(e) Mention three Contemporary challenges of the Panchayati RajJnstitutions in India.

§ = -0

(b)
(c)

(@)

(b)

(c)

(10)

Rise of BJP represents another phase of “one party deminance system” in Indian
politics. Discuss. \ \ (20)

Comment on the rising centralizing tendencies of Indian federalism. (15)

Critically analyse the role of NITI Aayog. ‘ (15)

Discuss Major social movements associated with environmental protection in India
and their contributions. _ (20)

Discuss liberalization and economic reforms in the context of agriculture and farmers

issues. (15)
State therole of National Human Rights Commission in India. (15)
Examine the working of Coalition Politics in India since 1989. (20)
Discuss the success and failures of the Nehruvian model of development. (15)

The provision of Directive Principles of State Policy is premised on making India a
welfare state. Comment.” (15)
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PAPER - I
[49]

Time Allowed - Three Hours Maximum Marks-250

INSTRUCTIONS

Please read each of the following Instructions carefully before attempting the paper.

i) There are Eight questions divided in two Sections and printed in English.
Candidate has to attempt Five questions in all. Questions No. 1 and 5 are
compulsory and out of the remaining, any Three are to be attempted choosing
at least One question from each Section. The number of marks carried by a
question/Part is indicated against it. Answers must be written in English in
Question-Cum-Answer (QCA) Booklet in the space provided.

ii)  Your answer should be precise and coherent.

iii) If you encoumter any typographical error, please read it as it appears in the text

book.

iv) Candidates are in their own interest advised to go through the general
instructions on the back side of the title page of the Answer Script for
strict adherence.

v) No continuation sheets shall be provided to any candidate under any

circumstances.

vi) No blank page be left in between answer to various questions.
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SECTION - A
1. Answer the following questions in about 150 words each. (5x10=50)

a)  Describe the key ideas of Bronfenbrenner’s ecological systems theory of human
development. (10)

b)  Elaborate on the criticisms of Piaget’s theory of cognitive development. (10)

c¢) Critically evaluate Erikson’s understanding of psychosocial development for
adolescence particularly in the Indian context. (10)

d)-. - Elucidate the advantages of the Signal Detection Theory over Classical Psyehophysics.(10)
e)  Discuss the assumptions and processes of doing regression analysis. (10)
2. a) “The Principles of instrumental conditioning are deliberately used to shape human

behaviour to achieve desirable results.” Suggest any four operant conditioning
techniques that are useful in the field of education; training and development and

psychotherapy. (20)

b)  Critically evaluate the psychoanalytic approach to personality. (15)

c) Discuss how psychoanalystic studies in India have challenged central tenets of
psychoanalysis. (15)

3. a) Discuss differenttypes of psychological amnesias. (20)

b)  Multilinguals have better cognitive development than monolinguals and bilinguals.
Discuss. (15)

c) Differentiate between classical and constructivist grounded theory method of research.
(15)

4. a).. Describe the PASS model of Intelligence. Discuss how is it different from the Triarchic
Theory of Intelligence. (20)

b). . Discuss how Seligman’s experiments with dogs provide insight into depression and
health behaviours. (15)

c)  Discuss the theoretical basis and fundamental assumptions of MBTI. Evaluate it as a
psychological test. (15)
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SECTION - B
}
P Answer the following questions in about 150 words each: (5x10=50)
5. a) Discuss basic assumptions and characteristics of projective tests? (10)

b) Random sampling is called the Gold Standard of sampling. Disucss the merits and
demerits of this sampling in Psychological Research. (10)

c)  There has been an increased incidence of crowdfunding in recent years. Discuss
this phenomenon in the light of the literature on prosocial behaviour. (10)

d)  What are the characteristic featuers of indigenous healing systems practised in
India? (10)

|
|
) e)  Discuss why are Erikson’s stages of personality development knownas ‘psychosocial’
| instead of ‘psychosexual’ development? (10)

among children’. Which method of data collection would you choose and why? (20)

b)  “Most people are very poor at judging the effectiveness of their own learning.”

t 6. a) You are researching on ‘the role of play in the development of pro-social behavior
L
F
| Comment on this statement in the light of research evidence on metamemory. (15)

' ¢)  Using suitable research examples, differentiate between survey and case study as
i research methods. (15)

| 7. a) Before youcalculate pfoduct-moment correlation coefficient in a correlational study,
‘ which underlying assumptions and requirements should you check for? (20)

b)  Comment on the dark side of emotional intelligence. What is the role of emotional
self-efficacyin stress management during the times of the COVID-19 pandemic?
| (15)

T ¢) .“Discuss Murray’s Theory of Needs with suitable examples. , (15)
|

8. a) . Discuss the importance of heredity and environment in the development of
| intelligence. (20)

b) ~ Which theory of human development focuses on the role of culture in cognitive
development? Explain its basic tenets. (15)

¢)  What are the key differences between Freudian dream analysis and Jungian dream
analysis? (15)
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INSTRUCTIONS

Please read each of the following instructions carefully before attempting the paper.

i)

v)

vi)

There are eight questions divided in twonSections and printed in English.
Candidate has to attempt Five guestions in All. Questions No.I and 5 are
compulsory and out of the remaining, any Three are to be attempted choosing at
least One question from each Section. The number of marks carried by a
Question/Part is indicated against it. Answers must be written in English in
Question-Cum-Answer(QCA) Booklet in the space provided.

Your answer should be precise and coherent.

If you enceunter-any typographical error, please read it as it appears in the text
book. '

Candidates are in their own interest advised to go through the general
instructions on the back side of the title page of the Answer Script for strict
adherence.

No continuation sheets shall be provided to any candidate under any
circumstances.

No blank page be left in between answer to various questions.
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SECTION - A
1. Answer the following questions in about 150 words each. (5%10=50)

a)  What are the factors that led to the emergence of Sociology in the West? Trace the
origins of the discipline in Europe. (10)

b)  Sociology as compared to common sense is not limited by time and space. Comment.
(10)

c)  Compare Sociology and Social Anthropology as academic disciplines: (10)

d) Explain Max Weber’s theory of social action. - (10)
e) Describe the concept of intersectionality with illustrations from gender and caste.
(10)
2. a) IsSociology a Science? Explain with reference to Sociological theories. (20)
b)  Discuss the role of education in Social Change: : (15)
c) Discuss the importance of gender and ethics.in research. Illustrate with examples.
(15)
3. a) Explain the dialectical approach fo the study of history of society. (20)
b)  Discuss Robert Merton’s approach:te-the study of society. (15)
¢) Explain the conceptsiof mind, self and society with reference to Mead. (15)
4. a) What are social facts? Explain with reference to Durkheim. (20)
b) Describe:Weber’s.approach to stratification in society. (15)
¢) Discuss the seientific method of enquiry. (15) .
SECTION - B
5. Answer the following questions in about 150 werds each. (5%10=50)
a) . What are the different types of family? (10)
b)  What is a social movement? Illustrate with the help of any one social movement in
India. (10)
c¢) Explain Andre Gunder Frank’s theory of development. (10)
d) Explain the relationship between religion and economy in the context of emergence
of capitalism. ; : (10)
e)  What are sects and cults? Illustrate your answer with examples. ' (10)
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Describe race and ethnicity as forms of social stratification. (20)
Explain the concept of social mobility with reference to India. (15)
Explain the symbolic interactionist perspective to the study of society. (15)
Explain gender as a form of stratification. (20)
Describe the concept of power elite. (15)

Sociological theory was essentially androcentric during its period of emergence.
Comment. (15)

How is work organized in a technologically simple society? Illustrate with examples.
| (20)
Explain Durkheim’s approach to the study of religion. (15)

How is social equilibrium maintained in society. Discuss with reference to Talcott
Parsons. 1s)

3)
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CC(M)
ZOOLOGY
| (OPTIONAL)
PAPER -1
; [57]
| ‘
| Time Allowed - Three Hours Maximum Marks-250|

| INSTRUCTIONS
Please read each of the following Instructions carefully before attempting the paper.

i)  There are eight questions divided in Two Sections and printed in English.
Candidate has to attempt Five questions in all> Questions No. 1 and 5 are
compulsory and out of the remaining, any Three are to be attempted choosing
at least One question from each Section. The number of marks carried by a
Question/Part is indicated against it. Answers must be written in English in
Question-Cum-Answer(QCA) Booklet in the space provided.

| ii)  Your answer should be precise and coherent.
iii)  Ifyou encounter any typographical error, please read it as it appears in the text book.

| iv) Candidates are in their own interest advised to go through the general instructions
on the back side of the title page of the Answer Script for strict adherence.

v)  Ne continuation sheets shall be provided to any candidate under any circumstances.

vi) No blank page be left in between answer to various questions.
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SECTION -A

Answer the following in about 150 words each :

a)
b)

c)

d)

a)

b)
c)

Describe different kinds of coral reefs on the basis of their formation. (10)

Describe altruism with the help of any two examples. Why was it difficult for Darwin
to explain this phenomenon in context of natural selection. (10)

Describe the stages of metamorphosis is hemimetabolous and holometabolous insects.
Add a note on the role of hormones in their metamorphosis regulation. (10)

What is thermal pollution? Describe its sources and causes and elaborate its effect on
aquatic biodiversity. . (10)

Give the affinities and systematic position of Branchiostoma. (10)

Name the defensive organ in Cnidarians and describe its.structure. Add a note on its
mechanism of action. ‘ (20)

Explain the statement that “an animal’s nitrogenous wastes reflect its phylogeny and
habitat”. What advantage does uric acid. offer,as a nitrogenous waste in arid
environment? ) s)

Describe the stages of ecological suceession in a terrestrial ecosystem. Give two
examples of how presence of wild animals change the process of succession. (15)

Describe the biology of the malignant tertian malaria parasite Plasmodium falciparum
(including the human and vector stages). Explain why malaria caused by P. falciparum
is more lethal than the other human malarial parasites? (20)

Draw labelled diagrams of Echinoderm larval forms. Add a note on their evolutionary
significance, (15)

Différentiate between Innate and learnt behavior. Explain why reward, and not
punishment, is a better way to reinforce a certain behaviour. (15)

Give a brief account of the sulphur cycle. Comment on its importance in the ecosystem.
State the effect of chlorofluorocarbons on the climate change. (20)

Give an account of evolution of aortic arches in reptile, birds and mammals.  (15)

What are the three regions of the adrenal cortex and what hormones do they produce?
Describe the role of negative feedback in the function of the parathyroid gland. (15)

(2)
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SECTION-B

5. Answer the following in about 150 words each :

a)
i b)

P
i

1757

Define “insight”. Explain insight behavior using the examples of Chimpanzees.(10)

What is fish migration? Describe it’s causes. Discuss the migration of catadromous
and anadromous fishes. (10)

What is Red Data book? Which organisation established it? Name the categories in
which animals are divided into, in the Red Data book and give one example of animals

in each category. (10)
Give economic importance of Apiculture and Pearl culture. (10)
Describe FISH and Chromosome painting. » (10)

Give an account of the causes and consequences of pollution of freshwater resources
and the problem of Eutrophication. Suggest measures for abatement of aquatic resource

degradation. (20)
Write systemic position of any three pests of stored grain. Describe the life cycle,
nature of damage and management of Sitophilus oryzae. (15)

Innate and adaptive immunity act in cooperative and interdependent ways to protect
the host. Discuss the collaboration of these two forms of immunity in various groups
of animals. _ : (15)

What do you mean by biostatistics? Differentiate between one-way and two-way
ANOVA. Comment on its.application in biological research. - (20)

What is sign-stimuli? Mention various types of sign stimulus and discuss its importance
with suitable examples, (15)

Define biodiversity hot<spots and mention the criteria of its selection. Write
biodiversity het-spots of the Indian region giving their salient features. (15)

Explainthe principle, its components, and limitations of Scanning and Transmission

Eleetron Microscopy, Add note on a negative staining and application. (20)

What are “transgenic animals” Describe the three important transgenic aquaculture

animals. Comment on merits and demerits of transgenic animals. (15)

What do you understand by Remote sensing? Explain how it can be used as an effective

too! for biodiversity studies and sustainable development. (15)
(3
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SECTION-A

1.  Answer the following inabout 150 words each :

a) Ina small displacement plane strain problem, the strain components in a machine
part, relative to axes (x,y,z) are &, = A(L—-x), &,=B(L-x), £, =0

Determine the displacement components (u,v) for the case where the displacement

components (u,v) vanish at x=y=0 and the slopes (6%)/ % ax.) areequal at x=y=0.

A and B are constants. (10)

b)  The bar is aftached to a column at its right end and loadedas indicated in Figure below.

(10)
i.  Draw a free body diagram of the bar.
1ii.  Find the reaction R required to'maintain the equilibrium.
iii. Sketch axial force and stress variation along the axial length.
Column
-]
SQ 200x200mm’ rb 100m mSQ 200%200mm? ' .
10 KN £ C Df §kN )
A $——=) KN o=t—— 4 KN ] & .
s v & 1 R
i
|
=200 mm —er=s— 200 mm 200 mm —=1~+—200 mm —={ | [— SR

1/39 (2)
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¢) Beam AB is subjected to a uniform load of 200 N/m and A is at ground and B is
supported at a post BC, as shown in Figure below. If the coefficients of static friction
atBand Care u, =0.2 and uc = 0.5, respectively. Determine the force P needed to

pull the post out from under the beam. Neglect the weight of the members and the
thickness of the beam. (10)

d)  Draw the failure envelope in (0', — O3 ) plane for a unidirectional lamina based on the
Maximum Strain failure theory. The material parameters for the lamina are as

follows: E=E, =10GPa;n, =0.5GPa;v,, =v, =0.5;(¢),, =(c),, =

(6 =(05),, =1GPa;(7,,),, =0.5GPa where 77 is the shear modulus, E is

Young’s modulus and v is the Poisson ratio. Whereas subscripts 1 and 2 are referring
to in-plane directions of the lamina, and T and C correspond to ultimate tensile and
compresSsive strengths, respectively. (10)

e)  The tensorial strain components at a point in a body are given by
€=100, €,=50u;€,=40y; and €, = 10pu;e =5u;e, =75u.

Calculate the resultant,normal and shearing strain on a plane whose normal has the

direction cosines ( XRe 3,0) (10)
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2. a) Abeam AC is simply supported at A and C. It is subjected to uniformly distributed
load of 300 N/m plus the couple of magnitude 2700 N-m as shown in Figure
below.Describe the shear force and bending moment along-x and plot the shear force
and bending moment diagrams. (20)

o TIT T T e
AZ; B &c D

Im
< am am i

b) A 100 mm diameter bar as shown in the figure below is made of a ductile steel having
a yield stress Sy=620 MPa. The free-end of the bar is subjected to a load P making
equal angles with the positive directions of the three coordinates axes. Using the
vonMisses failure criterion, determine the magnitude of P that will initiate yielding

(15)
2, 300mm | oF
&
Wmm 1 |
Fixed End
— )y

v
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¢) The stress components acting at a point are expressed as: (15)

-10 0 -5
o, = 0 2 0 |MPa
-5 0 2

Determine the following:
i.  The principal stresses
ii.  The octahedral shear stress

i1i,  The maximum shear stress

3. a) Aconcentrated load of 300 N is acting at point B as shown in Figure below. Derive the
equations of the elastic curve between each change of load pointand determine the
maximum deflection in the beam. (20)

Take E =10GPa, [=1.5x10"°m*

b) <Anepicyclic gear train is shown in Figure (a) below which consist of fixed gear E.The
gears C and D are integrally cast and form a compound gear. The teeth on each gear
are indicated in the Figure. (15)

Compute the following:

i.  If arm A makes one revolution per second in CCW, determine the speed and
direction of rotation of gears B and F as well the velocity ratio of gear F to gear
B.

(3) |Turn Over
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(7))

. Compare the velocity ratio ( p

] of epicyclic gear train shown in Figure (a) to
B
that of the gear train in Figure (b) i.e. if gear E is released.

D=40T
B=25T E=25T

F=35T

N\
—-—o——]-—e - —-f—eo—fF———o —-

Cc=20T Arm
(a)

D=40T

c)  The tongs are used to lift the 200-kg crate whose center of mass is at G as shown in
Figure below. Determine the least coefficient of static friction at the pivot blocks
(Aand B) so that the crate can be lifted. (15)

280 TP

510{ ¢ g b
() - -
510
4

7, — | o
|

305

[All dimensions are in mm|

(6)
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4. a) ATriangularly loaded beam is shown in Figure below. Draw the shear Force and bending
moment diagrams. Determine the value of maximum bending moment. (20)

'/'

6 kN/m

b) A hybrid unidirectional lamina consists of carbon fiber, glass fiber and epoxy
matrix.Derive the expression for the longitudinal elastic modulus (E ) of the lamina
based on the rectangular block model as shown in the Figure below. Assuming that

VeV and V,  are the volume fractions of carbon fiber, glass fiber and epoxy
' matrix,respectively. Five elastic constants for the transversely isotropic carbon fiber

are:E, ., E, s Vip 1, G, o ad vy, o0 The two elastic constants for the isotropic glass

fiber £, and v, and theisotropic epoxy matrixare E, and v, respectively.(15)

Glass (Fiber)

AT T PO T AR AL AT S T

R R R R R R R %Q\?%S;
N . SRR
EERNNENEEY Carbon (Fiber) SSuSEsss tf
tﬁ}?‘&&s sm@mg&m&n&xmﬂ\\ = Cc

2 {(Transverse) Epoxy (Matrix)

1 (Longitudinal)
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c¢)  The frame as shown in the Figure below supports 50-kg cylinder. Determine the horizontal
and vertical components of reaction at A and the force at C. (15)

SECTION-B

5. a) The following Figure shows a group of linkages. Determine the Degree of
Freedom(D.O.F.) of each linkage. Show all the intermediate steps i.e. number of links,
number of pairs, number of multiple turning joints (if any). (10)

©) D)

®
1/39 (8)
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b) A person wants to invest up to an amount of Rs. 30,000 in fixed income securities.
His broker recommends investing in two Bonds: Bond A yielding 7% and Bond B
yielding10%. After some consideration, he decides to invest at most Rs. 12,000 in
bond B andat least Rs. 6,000 in Bond A. He also wants the amount invested in Bond A
to be atleast equal to the amount invested in Bond B. What should the broker
recommend, if the investor wants to maximize his return on investment? Formulate
the problem as alinear programming model and solve it graphically. (10)

c¢)  Write a part program using G and M codes to drill two holes of same diameter
(following the path O-A-B-0) in a plate as shown in the following figure. The selected
values for spindle speed, feed and tool number are 1000, 200, 002 (with usual units,
ifapplicable), respectively. Use the absolute mode of dimensioning. (10)

ek e—

0.5

[All dimensions are inmm]

d)  Demand of an item is uncertain. However, from the previous record, the demand of
the item for the past 6 months are 20, 80, 240, 120, 100 and 40 units. Reorder cost
orthe order cost is Rs. 50. Holding cost is Rs. 1 per unit per month and the lead time
is equal to 1 month. Determine Economic Order Quantity, Number of orders per
month and Reorder Point. What should be the ordering policy of the item? (10)

e)  During abrasive jet machining of a work material, a tungsten carbide nozzle of |mm
diameter is used, with a mixing ratio of 0.4. Calculate the ratio of density of abrasive
to that of the carrier gas, when the mass ratio during machining operation is 0.90.(10)

1/39 9) [Turn Over
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6. a) A three cylinder two-stroke engine has its cranks 120° apart as shown in Figure
below,the resultant diagram is shown which has shaded areas. The speed of the engine
is 600rpm. The turning moment diagram for each cylinder can be represented by a
triangle for one expansion stroke with a maximuin value of turning moment produced
600 Nm at 60° from the top dead centre (TDC). The turning moment in other stroke
is zero for all the cylinders. Determine the following: (20)

i)  The power developed by the engine.

ii)  The coefficient of fluctuation of speed with a flywheel having mass 10 kg and
radius of gyration equal to S00 mm.

iii) The coefficient of fluctuation of energy.

iv) The maximum angular acceleration of the flywheel.

BOONMf = — — p= — = = = — — = — = = = — &= &= = = — =~ — -
Mav ‘& A&

]
120 180 240 300 360

@ (degrees) —

b) < A Hartnell governor is shown in Figure below. The length of bell arm is 190 mm, that
of the sleeve arm 140 mm, and mass of each ball is 2.7 kg. The distance of the pivot of
each bell crank lever from the axis of rotation is 170 mm, and the speed when the bell
arm is vertical, is 300 rpm. The speed is to increase 0.6% for a lift of 12mm of the
sleeve. (15)

i.  Neglecting the dead load on the sleeve, determine the required stiffness of the
spring and initial compression.

1/39 (10)
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il.  What spring stiffness and initial compression would be required if the speed is
to remain the same for the changed position of the sleeve (i.e. the governor is to
be isochronous)?

190 mm

|
|
|
|
|
|
|
|

¢)  Avibratory system is shown in Figure below. Assuming small oscillations, determine
| the following: (15)

1)  Natural frequency.

1/39 (11) [Turn Over
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ii)  Response of the system, if it is subjected to intial conditions i,e. §=6,and
@ = 5 rad/sec at t=0.

[Take J, =—7-m12]
48

y777777774
cl
3 k / Uniform rigid k
PR P 1 60 bar mass m

8
o - —— ¢ —m T

1 » t

/4 | 1/4
/a4 7777 44

7. a) In orthogonal machining, the tool has rake angle 10°, chip thickness before cut is
0.02mm, and chip thickness aftercut is 0.04 mm, width of cut =2mm. The cutting and
thrust forces are measured as 350 N and 285 N, respectively. Using Merchant circle
diagram, determine: (20)

(1) The value of shear stress,

(i1) ‘Thepercentage change in the shear stress, if the width of cut is changed from
2 mm to 4 mm and rest all conditions remain the same.

b).. Five jobs (1, 2, 3, 4, and 5) are to be processed on five machines (A, B, C, D, and
E).Any machine can process any job. The profit of each job allocation to each machine
is given in the following table. Allocate the jobs to machines with an objective to
maximize the profit. (15)

1/39 (12)
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Machines
A B C D E
40 37 36 21 40
Jobs 2 35 24 28 28 37
3 27 25 33 30 36
4 34 34 33 40 39
5 43 30 42 37 38

¢)  Four components are used to make a product. These components are processed in
four steps called operations (A, B, C, D). The precedence operation and fime required
for each operation in preparing the product assembly is given in the Table below.
Demand will be fulfilled if company produces 4000 products ina week. Plant will run
Monday to Friday with 8 hours working per day in a week. Design suitable number of
work stations to meet the production target, without violating any constraints. Also,draw

the arrangement of workstations. (15)
Operation Operation time Precedence Operation
A 0.1'min -
B 0.2 min A
C 0.4 min A
D 0.3 min B.C

1/39 (13) [Turn Over
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a)

b)

www.jkchrome.com www.jkchrome.com

A cylindrical cup (without any flange) is to be drawn from 2.5 mm thick sheet. The
final dimensions of the cup so produced has 14 mm diameter and a height of 45
mm. Assuming no variation in the thickness of sheet during drawing operation and the
reduction ratio in first and subsequent draw not to exceed 35% and 20%,
respectively.Determine the initial blank diameter and the number of draws required

to obtain the final dimensions of the cup. (20)
Consider the following data of an asset : (15)
Cost of the asset Rs. 120,000

Useful life 5 years

Salvage value Rs::30,000

Compute the annual depreciation allowances and resulting book values, using the

following methods.

i.  The straight-line method

ii. .The 150% declining-balance method

A'company’s necessary information for producing five products at one of its
workstationsituated in North India is given in the table below. In the next four weeks,one
product at a time will be processed. Calculate production sequence, inventories and

run-out time for each product in each week. (15)

(14
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Product 1 2 3 B 5
Available 100 40 10 600 500
inventory

Production/Week | 150 100 240 500 250
Demand/Week 30 15 20 150 50
Lot size 150 100 240 500 250

1/39

(15)
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1.

1/28

wz-1
forét = farwm w st feoaoh frReu) (20+15+15)
(%) FFArH ol =1 v =y
(@) weTent st uTw & w9 # FH @ dem
(1) 3R R H HIT -
(a) e 3iR et # e T ge Fd amw & Foto d st & divgm w =t #ikm)

(F) usrwre & @ adum wea

(%) FUHW AR T & & sarefoTes @y @i we W gu Rl ) o afim ek

wora faviyar aage) (20)
(@) oratht @it Scfa ik 3@ faemE Wy i) (15)
(1) wTeR 6 ) e v fafean) (15)

() WEAHIA HT~WTH & FU H T1-9 & Giieferes sragm o fvemn sitkm (20)

(@) R e =it wfefee Rramen = seora wifm) (15)
(M) ‘R o Tw TR # W & w9 § Refa @ W@ 21 %R & anetts ® s ua

HITEU WE HIRT (15)
(%) uigidt =t Tt 3t =iferal = wieim aRe dfim) (20)
(@) i Jigie o g & w4 3 {F@ & ahem w frem @i (15)
() R+t vaenfre Rl w fem Fifw) (15)
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5. Tl i fawa W snrereTerss feoft fafiau) (20+15+15)
() S it Iu=mal o arteres gened
(@) Gfterren @t endfardara
() ATCHER TG TETE
(9) EHEHTEH Hiar @t vge sgfaat

(F) Foom Wiadt H He-aT

6. (%) anfema & we Fuio-—ame @ awen @ st v #if| (20)
(@) wieh HifEe & AHINE -WR A T3q 1 STeraTedeh Jeaih Hife)| (15)
(M) T&R aen gara & fewm # s & gl & e weem w Rer Eitnl (15)

7. (%) TaqEmfa &t wame #§ s v @ IR F e @ e fEem it (20)

(@) Frjor 3t T wreum o e ana-dve F it S| (15)

(M Tedt sretrarn % e 8 e T yEe i aTem sgue )’ 38 wue w Rem s

gU SO A SR g (15)

8. (%) TawTRUl % HeH © wRdg g T o geares & (20)
(W) IR BraTEGt wrea Ht vHE ygfadt | digrn we #it) (15)

(7). Y@t 3R WER % WEY w Ty H@ g aFl | 3R Fansu| (15)
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SECTION-A

1. Yms (5x10=50)
(®) T3 fenins ot I¢ 96 ? (10)
(nf) UATEt AeY gat € <9dnags &9 | (10)
(2) 3I3AH »3 3T3< HETt 3 &t < d 7 Beadnt ATI3 TR | (10)
A) A »3 Busm feg fogz ag | (10)
(9) get afesr @it g9 feRmrset &R | (10)

2. YHS
®) gu arH & ufggmr €8 I8 fer & Yy feams=t 3. g U8 | (20)
() HEt Busmar o 839 IR J¢ for v feRms=i €1 | (15)
(®) JIHf3 afe e 99 feRRs= @R | (15)

3. Yyms

®) IOt fmft a9 goor a9 98 on fa feo Jadl s &8t fa@ gt @ 7 (20)
(f) Unret o afe @ »igg €t g9 aoe J8 fer @ feam ‘Sawar U@ 1 (15)
(2) Unrht T feu 398" w3 a9H Hudt Berggs Afas Asa<t fe@ 1 (15)

4. YHS
(8) 1947 &t ¥r <3 T oW JArdll 3 © B39 few ot 8t 9t 2 sma w1 (20)
() Hoadt At T93a & AeHAft uSuT &% A1E uETE a9 | (15)
(®) Jast st Tom w3 fafenr TR A9t 999 &9 | (15)
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5.

1/34

SECTION-B

YHS (5%10=50)
(®) Hos fiw & Aew3T o €37 a9 B o 99 f FgHu3T 3 | 999 a9 1(10)
(o) g9zt & AN Afsmaga AeEasT 3 &2 fad | (10)
(2) Fafenms fAw ot <@l fedsssT g9 AYYU &2 fag | (10)
(7) g3 fiw fega St BF <3 &% AUz € goeh 99 AdY feg TR | (10)
(@) Uadl nriger few A3 fiw AY @ &t AEs 3 2 (10)
YRS

(®) 8= 7z &t ufgsmr 8¢ I8 & dizt & yfsa/des Fddtsegr ag | (20)
(o) Foaunr fiw Yizsst & yrows, Fon »i3 &98 ANH < oo oist | 8r @

fodat feg’ Geraast € & mURe &g | (15)
(¥) AI=3W o afes dnit 99 feRms=t T/ | (15)
yns
(©) nifiy3 YI3H & HIw YU AHWA TR nieg Hae bt =dish ot ot ninust
gfesT gat fans &3t | Beagat Afas 9997 a9 | (20)
() nrel, H, e pueeEl yfesst o AEfus HeEt scaa 3 | g9uTad | (15)
(®) st ST frRw € Hat afe ‘o= ge3 fiw’ 3 Ady &2 fag | (15)
YHS
(8) drrdt Afoz €3 u? et yset Ayut 999 &9 | (20)
(7)) AR<3 AW % ©t o5 T 3 &2 &g | (15)

(2) A= gHw € fed 92 yafist few yus fagor w2 Wiz 3 Ay &2 &g 1(15)

(3)
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@ug - A/SECTION - A
1. eeforfaan: 98 T WEhaWrean qurea: |
Answer all of the following (to be written in Sanskrit Language).
a)  orenfAfden: wd gy Wehdw gada: - (1x10=10)
i) %, T, W - QU GuIiHTY IHRURAMEIH i ?
i) waviEeTaHTa gE fem ?
i) YE+UvEdT - 3T PaeorayEe: A fadem)
iv) 9 - TR quT: o ?
v)  ‘ure:’ ea wiifases: hige ?
vi) SRR g fe 2
vil) “wvEm:’ - 3 femregess warem orerm)
viil) ‘wifermafesRe’ — o/ AHEAEIeeEgE s wart fada: |
ix) ‘“OREE - 37 fawEgds wHEE S|
X) T U TSl — o arauiad ke
b) TETEHAUQY FAGETE fuf: futa - (2x5=10)
i)  3vEa: i |
i) pwwml
i) T TR R
iv) gema uH vaf)
V) ‘%Tﬁlﬁ?c‘{lﬁl
¢) aEhfTRaaT GaTUIel: T S e - (2x5=10)
i) o Az digEm
i) wEE
iii) ©E: vgrARR|
iv) enuristirrom|
V) gearayEs e
d) WeHaeAERl SAETETRmESe R e (10)
e) ‘OFEHd A SeltETTATETa qgfiiiy:’ - wumhie saeaTE| (10)

2. renfoalEan: w2 wee: wwmdEn: |

Answer all of the following :

a),  Afewaigarn wwed dfveas ffremam; (20)
Explain the characteristics and importance of vedic sambhitas.

b) wHa wreavTa Witgraw afines wigmam) (15)
Critically analyze the characteristics of Rasa-Siddhanta in Sanskrit poetics.

¢) wrEfeEEE uifie: TEH Tehrvaam| (15)

Throw light on the contribution of Panini in linguistic studies.
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3. wefeRaen: 3 vy e

Answer all of the following :

a)

b)

c)

d)

HEATEIRTATTET: Jeafutorehret weiedam

Examin critically the origin and development of tradition of Sanskrit poetry.

e el wen” - 3t wfteman)

T vt AT - Examine critically this statement.
Y WY T A - suRiE T

‘W9 \rE | @4’ - Explain this statement.

TV TET HigrERot Sfaream|

Explain with examples the concept of 'Lakshana'.

4.  FenforRaan: wa we: wHEE:|
| Answer all of the following :

S
b)

i C)

a)
b)
c)
d)
e)

HEpTEUE R Jeutt: ey = e
Discuss the origin and tradition of Sanskrit Khanda- -Kavya.

ATV v Heaeqiamyl faveaq|

Elucidate 'Kavya-hetu' as explained in Sanskrit poetics.
e frera s

Write an essay on Auchitya - sampradaya.

&g - B/SECTION -B

5. eliferRem: v woAT: WA AT wEwE: |

Answer all of the following (to be written in Sanskrit Language) :

egEsTeT e fareit e
feramzanTEa e wftream)
SHTERTE: S e
SEYHTTEN HRNFAE qudar)|

WEHRG Eefaamitg e oe: |

6. awifeRaar: @& wv: ToRofE:)
Answer all of the following :

a)

b)

¢)

1/32

RICTZIAIHR Jevage Fegam|

Explain 'Purushabahutva' according to sankhya philosophy.

IR ATATHRYT Hereman: Ty wfareran)

Explain the concept of 'Avidya' according to Shankara - vedanta.

digayie ATreamer frevmm|

Discribe the vaibhashika School of Buddhist philosophy.

3)
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(15)

(15)

(10)

(10)

(20)

(15)

135)

(5x10=50)

(20)

s

(15)
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} 7. ieteriEan: & Uy AHEE: | ‘

Answer all of the following : |
a) ShugyragiaIaR HHamRg Feual (20)

Explain the theory of 'Karmayoga' according to Shrimadbhagawadgita. 4
b) AEEHINEH WA uRwTadd| (15)

Clarify the theory of 'Pramanyavada' according to Nyaya - philosophy.
¢) Tl SEeaTE fFeaaal (15)

Explain the theory of 'Dehatmavada’ according to charvaka - philosophy.

8. oreiferRaan: wel TYAT: HEghA W1 HHISA:

Answer all of the following (to be written in Sanskrit language) :

a) st agvasTd TEIsET Rl SYHT — TR TEEEhaA oRead | T Qe
fore ugferreare amftes wam) (5x5=25)

smdqrEn AfTEfiE aga AedErERn: wdeaeaut Rty aftmran) @

ety framR: Sderana it HdeaarEg TaTtieni: | ST ag Haeat-
g aafa e defien: wa va ffvada: asamaa| ara sfafeaaenyg
iR A yaf: | 3@ g e g g o | aRdrfR
HRIUFET: AT e -y gug A watd| a8 SaaiersaiaesR—ga
iR e ERTaT | TaeaiagH| T fEwm dat ymft’ gemfEamsd,
‘e Farfereanta gegafa’ gy diereum SHdeauyETIAd |
i) e sl wd wifw?
i) gmom vgfa: wa wafa?
i) wfeTeRTiter %t waa: ?
iv) sfganyfa: = faer 7
v)  wredraeerE: G Sz

b) mmmmma@mmm
g ageamiy % 53| (5%5=25)

Wﬁiﬁﬁaﬁﬁmﬁm@ﬁﬁmﬁﬁnwﬁﬂﬁw@,um

= efieliaer| Aisd B 7 el 7 a1 ugme: | qeietaen YR W & A A |
WWWW@IWWWWMW
wramEataET FAT gE fRa T | T TR T o SHTeslad SR ‘
e Hawidishy ada | SaEhi EanagE: HvRteel teafaegaTa AReERaed; T | i
i) | T W
i) evifenfew wyea: wY e ?
iii) ¥ wROE TETEa wge: ?
iv) —ESA: T gar: i ?
V) A SR S TRETEEl S ?

1/32 )




143 www.jkchrome.com

Total No. of Printed Pages-3]

Time Allowed - Three Hours

www.jkchrome.com www.jkchrome.com

Roll No.
CC(M)
DOGRI
PAPER - |
[26]
Maximum Marks-250
INSTRUCTIONS

Please read each of the following Instructions carefully before attempting questions.

i) There are EIGHT questions divided in two Sections.and printed in Dogri.

ii) Candidate has to attempt SIX questions_in-all.

each section.

iii)  Follow the instructions for answering the questions. Given at the begining of

iv)  The number of marks carried by a question/part is indicated against it.

v)  Answers must be written in the medium authorized in the Admission Certificate
which must be stated clearly on the cover of this Question-cum-Answer (QCA)
Booklet in the space provided. No marks will be given for answers written in a

medium other than the authorized one.

Vi) Word limitin questions, wherever specified, should be adhered to.

vii) Attempts of questions shall be counted in sequential order. Unless struck off, at-
tempt of a question shall be counted even if attempted partly. Any page or portion of
the page lefi blank in the Question-cum-Answer Booklet must be clearly struck off.
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(1) [Turn Over




144 www.jkchrome.com www.jkchrome.com www.jkchrome.com
SECTION-A
fegrm - gare A, | SR8 B | SR 25 ganre (2, 3 @ 4) = wiE q garra |

1. ) TEIumn e (N, ST SO 2 o) o S 1 TREY 8 hedt Wk & 17

e d THIUl ¢ FHUR IUR GEaT 231 (30)
) 2 Wi B wEa e | IeEwl and S 2| (25)

st (OR)
H) I wren S+ # et @ Rt wwe Rt ggan syl o w wem gd@t =
; fargam™ g wa wye 0| (30)
&) =rrh wen f2d favivram ot SerEl wna wHwR 231 (25)
2. ErTh v fed TR Wi e eafd it 3qTevel eRa SHeR ae | (35)

3. el = area-gen g1 uie &2 9 we o wgaa ot it gl wea wHed 33t | (35)

4. S s Rl 2 R @ Tl o @ gw e 2 e @ 3 A 2 ol it v R
‘ forat | (35)

SECTION-B
fegma - gama d. 5 R0 Y | SR A garet (6, 7 8) O whiE 3 Yo i

5. STSTE ag @ S it 9 WdaTe g1 g W@ el U 59 hYF et g8 3 e AR dgTa it
A 1 ? IO w1 Wy FA | (55)

=t (OR)

1/26 (2)
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1/26

e fareht ol wmeh = 79 o' 2 R W 40-40 v w0 3 wifgess e At oo fam R

(5x11=55)
%)  3E TS 3T Ow @) W
) WA w)  gwfea feor
%) HA q) WY ugE @
B) WH I W) g W
#) W wiam W fa A) wWwFHR
IR Tieh T 31 Ui 358 Wk W AR SR aEEieh TR 23T | (35)

SR I &t e A v T 39 S 91 de U 2 e i e = =t @ 1(35)

BTt T 3 frenre = |y yml W BEuTe 2 weeE At aweh e 2a | (35)

3)
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Total No. of Printed Pages-4] Roll No.

CC(M)
PUBLIC ADMINISTRATION
(OPTIONAL)
PAPER - I
[51]

Time Allowed - Three Hours Maximum Marks-250

INSTRUCTION
Please read each of the following Instructions carefully before attempting the paper.
i) There are eight questions divided in_two Sections and printed in English.
Candidate has to attempt Five questions in all. Questions No.lI and 5 are
compulsory and out of the remaining, any Three are to be attempted choosing at
least One question from each Section. The number of marks carried by a
Question/Part is indicated against it. Answers must be written in English in
Question-Cum-Answer (QCA) Booklet in the space provided.

ii)  Your answer shotld be precise and coherent.

1ii) If )}ou encounter any typographical error, please read it as it appears in the text
book. :

iv) Candidates are in their own interest advised to go through the general instructions
on the back side of the title page of the Answer Script for strict adherence.

v)  No continuation sheets shall be provided to any candidate under any circumstances.

vi) No blank page be left in between answer to various questions.

| 1/51/2022 (1) [Turn Over
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SECTION-A
1.  Answer the following questions in about 150 words.
a) The new Public administration is less ‘generic’ and more ‘Public’. Elaborate.  (10)

b) Development administration is just a sugar-coated concept trying to cover up the -
esssentially inegalitarian and unjust nature of the third world state. Do you agree?
Give reasons. (10)

¢) Do youagree with Weber’s understanding that bureaucracy is the universal and most
progressive and modern form of Government? Substantiate with reasons. (10)

d) Inwhat respects is Taylor’s ‘Scientific Management’ or classical metivation theory
different from the classical organizational theory expounded by Gulick, Urwick etc?
(10)

e) Discuss the New Public Service Model of Administration. (10)

2. a) Media’s role as the fourth pillar of Demecracy is frequently being questioned. Do
you agree? Give Reasons. (20)

b)  Rightto Information promotes transparency and accountability in the working of every

public institution. Explain. (15)
¢) Critically examine A. V. Dicey’s formulations of Administrative law. How have they
changed over the last few decades? (15)
3. a) Comparative'Public Administration both resembles and differs from modern
organisation theory. Elaborate. ' : (20)
b) Politicakand Administrative System have reciprocal relationship. Discuss. (1%

c) . Affirmative action in socio-economic development has not altogether eliminated
discrimination. Discuss it in the context of Women Empowerment. (15)

4., a) The Concept of Development is multi-dimensional and ever-expanding. Explain.(20)

b)  According to Weber, “an ethic of ultimate ends and an ethic of responsibility are not
absolute contrasts but rather supplements, which only in unison constitute a genuine
man”. Discuss the statement with special reference to administrative values.  (15)

¢) Training has proved its incapacity to change attitudes, behaviour, and values of Civil
servants. Do you agree with this statement. Give Reasons. (15)

1/51 (2)
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~ SECTION-B
Answer the following questions in about 150 words each: (5x10=50)

5. a) Arepeople only the beneficiary of public policies? Answer the question with special
| reference to the policy making process. (10)

b) Discuss the major challenges of policy implementation and evaluation. Give
suggestions for improvement. 10)

¢) Information Technology brings efficiency and transparency to Public Administration.
Examine the statement with suitable examples. (10)

d) Discuss the major constraints and facilitators of e-Government in a publi¢ organization.
(10)

e) Markets, Hierarchies and Networks represent modern governing structures in
Government. Explain. (10)

6. a) Performance budgeting is the best Way,of achieving accountability of Public

Administration. Explain (20)
b) What new models of budgetary capacity and incapacity have emerged after the decline
of planning, programming, budgeting and zero-based budgeting. (15)
c) Public borrowiﬁg produces different effects on the economy? Examine. (15)

7. a) KarlDeutsch’s ,conéept of “feedback” introduces the elements of dynamism into what
couldotherwise be a static analysis. Discuss which institution and groups are intrinsic
to the “feedback” in the Government’s Communication system. (20)

b) " Simon’s identifying decision making as the core field of public administration appears
logically acceptable but his positivist under pining is problematic. Examine the
statement. (15)

c) The Central concern of Administrative Law has been the legal limitation of
administrative discretion. Give Reasons. - (18

I/51 (3) [Turn Over




150 www.jkchrome.com www.jkchrome.com www.jkchrome.com

8. a) Autonomy and accountability in public enterprises cannot walk together. Explain.(20)

b) The Widening gap in emoluments of Government employees versus the public sector
corporations and private sector employees has a strong bearing on the motivation and
ability to work. Comment. (15)

c) Discuss the essential characteristics of Public sector-centered and market-centered
perspectives in Public-Private Partnership. (P,P,P) and also compare the two.  (15)

1/51 4)
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