CS(0) SA-1/18

2018

SANTALI - PAPER-I

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued and the remaining ones ignored.

Answer should be given in ‘'OLCHIKI’ Script.
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CS(0) SA-11/18
2018 :
SANTALI - PAPER-II

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued and the remaining ones ignored.

Answer should be given in ‘OLCHIKI’ Script.

All questions carry equal marks.
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CS(0) AG-1/18
2018
AGRICULTURE - PAPER-|
Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

GROUP=-A
Answer any three Questions 3

le 1) Discuss on SRI. Mention the differences between SRI and conven-
3 tional cultivation method of transplanted rice,
20

ii)  Describe in details about recommended management practices of
jute crop.

20
2. 1) Define “Weeds". 5

ii) State the characteristics of Weeds.
iii) Discuss in details about Weed management practices in Organic

farming.
30
Ss X) Define 'soil’, 5
ii) Distinguish between soil fertility and soil productivity. 8
114) Discuss on modern concept of soil fertility. s
_iv) Describe different methods of soil conservation. 20

4. i) What do you mean by 'essential plant nutrients' ? Classify and
enlist essential plant nutrients.

ii) Mention the important functions and commonly used sources of 1o
following plant nutrients :
N, P, S and Mo 20
iii) Narrate the important features of INM, 10
5a Write in brief on any four :
a) Concentrated organic manure;
b) Biofertilizers;
c) Vermicompost;
d) Drip irrigation;
@) Strategies for improvement of fodder cultivation:
£) Green manure crops and green manuring.
10x4

6. 1) Write in details on sugarcane cultivation in W.B. with special
reference to — varieties, soil, tillage practices, sowing
parameters, intercultural cperations, nutrient management,
plant protection measures, harvesting and yield.

25

ii) Describe the crop management practices of rabi maize.
15

P-T.0‘



ii)

iii)

9.

i)

ii)

iii)

10.

a)
b)

e)
£)

cs(0)aG-1/18

GROUP=B
Answer any two Questions i
Write short notes on any five :

Crop insurance;

Jute retting:

Farm forestry;

Soil solarisation;

Methods of fertilizer application;
Reduced tillage;

SHG in agriculture;

Reclamation of problem soils.

8x5
State the differences (with examples) between 'legumes' and
'‘pulses’'. 5
What do you mean by paira crop ? State the importance of
paira cropring.
10
Pulses are considered as "Climate smart crops" ——- Explain
the statement.
25
What is agroforestry ? Describe the benefits of agroforestry.
3+5

What do you mean by MPTs ? State the characteristics of MPTs
suitable for agroforestry.

2410
Narrate the following land use systems :
a) Alley cropping;
b) Shifting cultivation;
c) Wing=breaks;
d) Taungya system.
20

Write in brief on any four :

Cold storage and warehouse;
Farm planning;

Dryland farming;

K VK;

Afforestation;

Water harvesting,

10x4
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2018
AGRICULTURE - PAPER-II

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

a)
b)
c)

a)

b)

a)
b)
a)

b)

c)

a)
b)

a)
b)

a)
b)

c)

a)
b)

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

o —— i —

Write down types of photosynthesis.
Write down the photosynthetic Pigments.
Discuss the characteristics of chlorophyll.
10+10+20

Write down the cultivation of Tea with special reference to
climate, cultivation, training and prunning, plucking and Tea
manufacturing.

Discuss in details cultivation of Coffee. 20420
Ennumerate the cultivation of Banana mentioning varieties,
propagation, manuring, after care, irrigation and harvesting.

Discuss in details cultivation of mango with reference to
varieties, after care, harvesting and marketing,

20+20
Discuss the importance of vegetables.
Write down the types of vegetable garden.
Discuss the classification of vegetables.

10+16+15

Discuss the Importance of medicinal plants.
Write down the cultivation of Isobgol.

20420
Write down the Importance of Spices in India.
Discuss in details cultivation of Pepper (Improved method) .

20420

Write down definition, nature and causes of diseases of Cropsa

Discuss about Seed-borne, Soil borne and air borne diseases
of cropse.

What do you mean by fungicides ? Write in brief different
types of fungicides used for control of diseases of Cropse.

15415+10
Critically discuss principles of Insect and Pest Control.

Write down the selection of proper methods for controlling
different Pests.

20420
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CS-(O)AH-1/18
2018

ANIMAL HUSBANDRY AND VETERINARY SCIENCE — PAPER-I

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

a)

b)

c)

a)

b)

c)

a)

b)

c)

a)

b)

c)

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be written either in English or in Bengali but all answers must be
in one and the same language

GROUP=A
Answer any three Questions 3

What are the common feeds and fodder foralactating cow ?
Classify the feed stuff for the same.

10
Please specify the ‘requirement of energy for maintenance,
growth, pregnancy and lactation in milk producing cowe.

15
Please describe the balance ration of a dairy cattle during
their different phases of growth and production,

15
Describe the role of preboitics, probiotics, antibiotics,
antioxidants and enzymes in feed activity of cattles.

10
Describe the economic importance of commercial poultry
farming and backward poultry faming. 15
What is Sire index ? Describe +the method of breeding for
commercial production in livestocks. 15

Describe different hormones related to reproduction in cattle,

10
Describe puberty, sexual maturity, libido, artificial
preservation semen, deep freezing of semen.

15
What is silent hreat ? Describe the symptomns of heat.
Describe the method of detection of oestrus and calculation
of ideal time for artificial insemination. 15
What are the common causes of abortion in dairy cattle ?
What are the common causes of dystocia in cow anddescribe
the management, 15

What is the composition and nutritive values of milk 2
Describe the processing, packaging, storing, distribution and
marketing of milk. Describe the milk products available in the
market for human consumption.,

15
Describe hormonal control of mammary growth, lactogenesis and
letting down and holding  up of milk,

10

PoTaO4



5.

6.

a)

b)

c)

a)

b)

c)

Ccs-(0)aH-1/18

GROUP-B

Answer any two Questions 3

What are the common poultry diseases in India ? How can we
prevent it ? What is the nutritive value of poultry meat
and egg ? How will you grade eggs ? Describe the different
slaughtering techniques of poultry birds ?

15

Describe the parts of female reproductive tract of fowl and
their role in egg formation. 10
What are the common Bacterial, Protozoal and viral diseases

of domestic livestock. How you can prevent them ? 15

What is the importance of zoonotic diseases transmitted from
animals ? 10

What is the role of veterinarians in animal welfare. 15
Describe the etiology, symptoms and treatment of milk fever,

Ketosis, Pregnancy toxaemia in domestic animals. 15

Write short notes on any eight topics.

Net energy

Freemartin

Dentition and ageing of animals
Quarantine

Castration

Disposal of carcasses

Organic livestock production
Designer egg

Phenotype and Genotype
Preservation of semen

Toxic plants

Trypanosomiasis

Caesarian section

Conservation of wWildlife 5x8
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ANIMAL HUSBANDRY AND VETERINARY SCIENCE — PAPER-II

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be written either in English or in Bengali but all answers must be
in one and the same language

GROUP=2

Answer Question No.l and any two from the rest :

Write in brief on any ten of the followings :

a) Write in brief about the composition of bone. Name about
varieties of bone.

T+3
b) Discuss in brief about freemartin. What do you mean by
fremitus ? 743
c) Write about the shape and position of Kidneys of cow and dog.
545
a) State the conditions affecting the milk yield of cow. What
do you mean by milk lameness 7 644
e) Give an account of Coccidiosis in Rabbit. Out line its
treatment. 842

£) Discuss on Thyroid gland including its minute structure.
State about the functions of thyroxine. 743

g) State the factors influencing antifungal activity. Name some
antifangal drugs for topical application. Bk

h) Write in brief about various types of shock., State the treat-
ment of hypovolxemic shock.

5+5
i) What are the main causes of ascites ? Give the line of treat-
ment of it. 446
j) How would you diagnose leptospirosisin dog ? Give the line
of treatment of tetanusin dog. 545
k) State the factors responsible for ruminal dysfunction. Why
vitamin B; is given in Acid indigestin in Cattle ? 842
1) what is the role of CITES in relation to wild life protec-
tion ? Which birds are called Birds of prey ? 842
Discuss about the aetiopathogenesis, clinical findings,
diagnosis and line of treatment of pyelonephritis in
ruminants.
6+6+3+5
Give an account on the etilogy, mode of transmission,
diagnosis, treatment, control and zoonotic aspect of
Toxoplasmosise.
2+5+4+443+442

Write down the itiopathogenesis, clinical signs, treatment
and Control of Chronic Respiratory Disease (CCRD) in poultry.

6444446

P.T.0a
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6.

a)
b)

c)

e)

a)
b)
c)
d)
e)

Cs-(0)AH-II/18

GROUP-B

Answer any two Questions :

Write in brief about the followings :

Difference between diarrhoea and dysentry.

Difference between prevalence and incidence from epidemio-
logical stand point.

Write a note on Maiming.
Euthanasia.

Haematemesis. 6x5

Discuss on downer cow syndrome in reference to its clinical
signs, prognosis, treatment and prevention.

5+10+5+10
Write short notes on :

Strauss' reaction.

Ascoli's test.

Mode of transmission of Diamond Skin disease.
Post F M D complications,

Antiviral disinfectants for some wviral diseases.
6x5
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CS(0) AN-I/18
2018
ANTHROPOLOGY - PAPER-|

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

first up to the prescribed number shall be valued and the remaining ones ignored,

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

GROUP-2
Answer any three Questions ;

Briefly discuss the concept of 'race' in Anthropology. Discuss
about anthropological debates on 'race and racism'.

Define 'polymorphic traits'. Discuss polymorphic traits with
special reference to ABO Bloodgroup and its distribution.

7+8+15

What do you mean by 'hominization precess' ? What evolutionary
changes occurred in human pelvic girdle and hind limbs in the
process of evolution ? Why do you think the Spatio-temporal
expansion of Homo erectus was more than the Australopithecus ?
10+10+10

Briefly enumerate the application of Human Genetics with Special
referrence to forensic anthropology.

How the knowledge of Osteology is used in determination of age
and sex of cranial Skeleton.

Dermatoglyphics is used in personal identifications — illustrate,

10+12+8

Briefly discuss the concept of human adaptation and acclima-
tization.

wWhat adaptive changes occured in human living in hot and cold
climates and in high altitude regions of the world ?

Briefly define Bergman's and Allen's Rule.

(5+5) +(5+5+5)
GROUD-B +3) +(545+5) + (2% 242Y2)

Answer any three Questions :

Critically evaluate anthropological theory of Evolutionism,
What is ethnocentrism 7

24+6

Defin? Political Anthropology. What do ¥you understand by
Political Movement 2 Briefly ennumerate the different types of

socio-political movements. Elaborate one such movement. Define
ethnicity,

6+6+12+6

What is the'SCOpe of Eccnomic Anthropelogy ? Briefly discuss
on Reciprocity. Redistribution, and Market Exchange.

What is Potlatch ? — discuss its significance.
6+18+6

What is radiometric dating ? What are its advantages and
disadvantages 2

Write a brief account on Potassium=-Argon dating technique.

Whgf are the characteristic features of Neolithic culture of
Indiag ?

2+8+10+10

P.T.O.



9. a)
b)
c)
d)

Cs(0)AN-1/18

GROUP-C
Write Short Notes on any two :

Lingustic Anthropology.
Archaic Homo Sapiens.

Stages of human growth.
Colonialism and Anthropologye.

10x2
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4.

5.

6o
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CS(O) AN-11/18
2018
ANTHROPOLOGY - PAPER-II

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

a)
b)
c)
a)

a)

b)

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

GROUP-A
Answer any three Questions :

Briefly state the 6th schedule. Give an account of ethnic,
linguistic and economic distribution of tribal populations
of India.

20420

Define Jajmani systems. Enumerate briefly the theory of the
origin of caste system. State the salient features of caste
system in India.

10415415

Define Demography and state its relationship with Anthropo-
logical demography. Enumerate the different factors ghat
affect fertility. Assume the total population of females of
age group 20-24 was 35000 in 2007 in a city. The women of
the same age group gave birth to 2500 babies in the same
year. Calculate age specific fertility rate (ASFR).
10+20+10

Make a critical appraisal of the ethnic classification made
by He H. Risley, B. S. Guha and S. S. Sarkar.

Describe the distribution of Hb variants inIndian population.

30+10
Write Short Notes on any two of the following :
Constitutional provisions of SCs and STs in India.
Sacred complex.
Village studies in India.
Folklore and identity.
20420

_ GROUP-B
Answer any two Questions :

Enumerate the perspective of Biomedical Anthropology in the
understanding of non-communicable diseases.

What do you mean by critical Medical Anthropology ?
30+10

Give an account of the trihal development programmes in

post Colonial India.
40

State the Mesolithic Cultural Phase in Middle Ganges Plain
and adjoining regions of North-Central India.
40




2018 cs-(0)B-1/18

BENGALI-Paper-I
Time Allowed-3 Hours Full Marks-200

If the questions attempted are in excess of the prescribed number ,only the questions
attempted first up to the prescribed number shall be valued and
the remaining ones ignored.
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2018 cs-(0)B-11/18

BENGALI-Paper-l|

Time Allowed-3 Hours Full Marks-200

If the questions attempted are in excess of the Prescribed number ,only the questions
attempted first upto the prescribed number shall pe valued and
the remaining ones ignored.
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CS-(0)BO-I1/18
2018

BOTANY — PAPER-I

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be written either in English or in Bengali or in Nepali but all answers must be

in one and the same language

GROUP=-A

Answer any four from the following

1 Answer briefly : (Any four)

(a) Process of conjugation in bacteria. 10
(b) Cell wall of eubacteria(gm+ve& gm-ve) and archebacteria.
(c) Generation time & Growth curve 1in bacteria. 3+§I§
(d) Ultrastructure of flagella of prokaryotic and

eukaryotic algae. 5+5
(e) Range of thallus structure in chlorophycean algae, 10
(£) cCell wall structure of diatom. 10

2. Write brief notes on : (Any four)

(a) Bipolar and tetrapolar heterothallism in fungi. 545
(b) Role of mycorrhiza in chemical communication of

forest vegetation. 10
(c) Different types of Lichen and vegetative propagule

of Lichen. 5+5
(d) Principles of mass cultivation in algae. 10
(e) Phycotoxins and some natural events of fish

polsoning. 10
(£) Parasexuality. 10

Bk Explain any four of the following :

(a) Physicochemical characteristics of TMV. 10
(b) Antithetic theory. 10
{(c) NPC classification of Erdtman. 10
(d) Disease cycle of Brown Spot of rice. 10
(e) Fungal sources for antibiotics and vitamins. 10
(£) salient features of Lyginopteris. 10

4, Write brief notes on : (Any four)

(a)

(k)
(c)
(d)
(e)

(£)

Describe Geologic time scale diagrammatically
and mention distribution of plant kingdom along ages.5+5

Origin of seed habit. 10
Ex-situ conservation. 10
Disease triangle, 10
Role of bryophytes in pollution monitoring, 10
Tunica corpus theory. 10

P.T.O.



5.

8.

Compare between : (Any £four)

(a) Polyembryony & Pseudopolyembryony.

(b) Autogenic and Allogenic succession.

(c) Inverted vascular bundle & medullary bundle
(d) Fusiform initial and ray initial.

(e) Collenchyma and sclerenchyma

(£) Ecotone and edge effect.

GROUP-B

Answer any two from the following

Comment on 3

(a) Mention diagonostic features of Orchidaceae

Solanaceae.

(b) Define
(1)
(ii)
(iii)
(iv)

{=
Plasmodesmata.
Commensalism.
Psammosere.
Allelopathy.

Describe very briefly :

(a) (4)
(ii)
(11i)

(b) (1)
(i1)

Fruit of Poaceaze.
Stamens of Cruciferae.
Anisocytic stoma.

Adaptive features of halophytes.
Distinguish between viroids and prions.

Explain in brief

(a) Age and Area hypothesis.

(b) Role of

phytochemistry in taxonomy.

and

cs-(0)BO-1/18

5+5

10
5+5

5+5
5+5

5+5

&6+4

2V2x4

3+3+4

5+5

10

10



CS-(0)BO-11/18
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BOTANY — PAPER-II

Time Allowed : 3 Hours Full Marks : 200

if the questions attempted are in excess of the prescribed number, only the qﬁestions attempted

a)

b)

c)

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be written either in English or in Bengali or in Nepali but all answers must be
in one and the same language

ANSWER ANY FIVE QUESTIONS.

answer any four -
Write Short answer - 2x5

i) Under what circumstances R.Q. of plant tissue may become
zero and infinity.

i3} what 1s Emerson effect 7

ili} Why is CO, compensation point low in C, plants 2

iv) What iz Hill reaction 7

v} At which gpecific ep doss melecular oxygen participate

< ] g
in aercbic respiration 7

Explain the role of the followings i~ 5x2
i} Phyteshroms 1ln £ilowering.
ii)} Zugin in phototropisais

Digtinguish between 1= 5x2

i) Z DHA and B DNA
1i} Translocation and Inversion.
What is meant by genstic code 7 Establish that genetic code

is Universal and non overlapping.
3+3+44

i) Mention the similarities and dissimilarities between
CaAM and C, plants.
ii) Dpesgcribe the Organic acid metabolic pathway in CAM plants.
446
Answer any four i-

i) How many oxidative reactions take place in photorespira-
tion 7 What are the sites, substrates, enzymes and products
of these oxidative reactions,

ii) what are phospholipids ? Where do they occur in plants ?
Give example each of saturated and unsaturated fatty acids.

545

i) what is Operon ? Explain the regulatory mechanism of Lac
Operon in the presence of Lactose.

ii) What is transduction ? How does it help to establish that
DNA is the genetic material.

545
What is G, phase ? Discuss its relationship with Gj phase.

Discuss the role of cyclin in cell cycle.
2+44+4

P.T.0.
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Write notes on the followings 1 5x2
i) Semiconservative DNA replication.
ii) Epistasis.
i) Discuss the role of RNA polymerases in protein synthesis.
ii) Discuss different methods of germplasm maintenance.
5+5
Answer any four :-
i) How carotene differs from Xanthophyll ? Mention the
biological significance of carotenoid pigments.
ii1) Define free radicals eiting examples. Mention the role
of free radicals in plant metabolism.
5+5

A cross is made between 2 heterczygote ABC/abc and a recessive
homozygote abg/abc. 1280 progeny were analysed, giving the
result below. Determine the order of three genes A, B and C.
Mention their distance angd calculate the co-incidence and

interference.
ABC = 413 abe = 170
abc = 428 aBC = 163
ABc = 6 AT = 47
ahC = 3 a8c = 54
T4+2+1
i} What is Somatic embryogenesis ? Discuss the importance

of zyaotic ombyrve culture.

ii) Wwhat are the common methods of transfer of genes in plants 7
545
i) Distinguish betwszen cyclic and norn cyelic photophosphary-
lation.
ii) Outline the Process of Synthesis of amino acids by Gs-GoGAT
enzyme system.
347
Write short notea on 3= 5%2
i) Use of DNA markers in plant breeding.
ii) Heterosis and hybrid seced production,
Write down the principles and applications of UV-Vigible
Spectrophotometry and deferential.centrifugation. 545

i)

ii)

i)

ii)

Enumerate the structure and function of di-nitrogenase
complex.

‘The Calvin Cycle is autocatalytic in nature'. = explain,

545

2
Discuss the role of Ca T as second messenger with refe-
rence to signal transduction pathway.

How Km value of an enzyme can be determined with the help
of an equation of straight line.

545

Contd..p/3,
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d) i) What are crude drugs ? Write down the differences between
primary and secondary metabolites. 243
ii) Give an outline of interrelationship of basic metabolic
pathways with secondary metabolite biosynthesis.
5
e) Write short notes on 1 5x2
i) Drug evaluation
ii) Importance of pharmacognosy in modern medicine.
a) i) wWrite down the geolegical or taxonomic evidences for
organic evolution.
ii) Explain the concept of RNA worild.
545

b) Dpistinguish between mass and pedigree selection methods used
~ in plant bresding. Mention the most useful methods that are

employed in nlant breeding,. 445
o) A} Hame two hlorsactive components of Ipecac sp. 5
ii} fawily and Order.of the Ipecac
tive components are isolated.
i1i} Draw a flow chart for extraction procedure of biloactive
components. ”
d} i} What ig the Principle of Western blotiting 7
3
24} (witn diagram? the Hocking Principie of compound
131} ihiat: betwesn Southern and Northern blottinog,
a
@) B inguish oetwesn 2
1} Hon competitive and Un cowpetitive engvine inhibvition.
&
A
i3 Hinrification angd ammenification.
‘3
iii} Nif gene and Nod gens.
3
a) Write short notes on 3 5x2
i) Nucleosome model of chromosome.
ii) Point mutation.

b) Enumerate the differences between fats and olls. Write a compre-
hensive note on the types of lipids available in plants. Distine
guish between saturated and unsaturated fatty acids.

2+6+2
c) Write a brief note on : 5x2
i) Transgenic plants
ii) Micropropagation
d) Compare between any two 5x2
i) Lyases and Ligases group of enzymes.
ii) Action spectrum and absorption spectrum.
iii) Glycelipid and phospholipid.

P.T.0.
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e) Explain —— 5x2
i) 'In aercbic organisms, the Citric acig cycle is an
amphibolic pathway'.
ii) 'Photorespiration also called peroxisomal respiration',

7. a) i) A test cross between Fyq (cc S.) corn heterozygous for

colour and full endosperm with a corn homozygous and
recessive for colourless shrunken, show the following
result e

Colour full «= 4032 Colourless full ~- 152
Colour shrunken - 149 Colourless Shrunken - 4035

Are these two genes for colour and shape of the sndosperm

present in same or different chromosome 7 Show che map
distance between the 2 {two) genes,

)
£1) Dpeseribe allopolyploidy.
5
D) Describe briefly —— Sx%2
I P -3 &
1 Pxortin segquences databaseu,
11} Maintenance of germplasm.
€} i} Classify Enzvmes according +o IUBMBE.
ii} Domment on allostarie snzyme regulation.
g7 1) HName 2 {tws) plant oncogenes and state their functions,
. .a - i - P - 4
ii} what are the meiotic Cehsequence of translonation 2
: = i 14 ¥
ii1i) Define 'splilt gene?
3
@} Write the principlez of the focllowing : 2 2ud

i) BRlectron miersscopy,
ii} Colarimetry.
1iii) RT - pCR

iv) BLIsA
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COMMERCE AND ACCOUNTANCY — PAPER - I

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number,

1.

only the questions attempted first up to the prescribed number
shall be valued and the remaining ones ignored.

Answers may be given either in Egglisn or in Bengali but all
answers must be in one ané the same language.

Answer one question each from the following five groups :-

GROUP - A

(a) What are the procedures for issuing Accounting Standard ?
(b) Who are the users of accounting information 7
(e) What are the qualitative characteristics of financial statements ?

(d) What are the needs for providing depreciation ?

(‘&) On 1.1.2015, a new plant was purchased by Mrs. Kalyani Basu for
&.1,00,000 and a further sum of K.5,000 was spent on its installa-
tion. On 1.6,2016, another plant was acquired for &.65,000.

On 2.10.2017, the first plant was totally destroyed and the
amount of R.2,500 only was realised by selling the scrap. It

was not insured. On 20.10,2017, a second hand plant was purchased
for k.75,000 and a further sum of k,7,500 was spent on repairs
and R.2,500 on its erection. It came into use on 15.11.2017.
Depreciation has been provided at 10% on the original cost
annually on 31st December. It was the practice to provide depre-
ciation for full year on all acquisitions made at any time during
any year and to ignore depreciation on any item sold during the
year. The accounts are closed annually on 31st December, In
December 2017, it was decided to change the method of depreciation
and to follow the rate of 15% on diminishing balance method
(w.e.f. 1.1.2015). Show Plant Account, Plant Disposal Account and
Provision for Depreciation Account for 3 years. 54+5+5+5+20

The following is the Receipts and Payments Account of Sydney Club for
the year eénded 31st March, 2017 :-

Receipts fse Payments RS

Opening Balance : Salaries 1,20,000
Cash 10,000 Creditors 15,20,000
Bank 3,850 Printing & Stationery 70,000
Subscriptions Received 2,02,750 Postage 40,000
Entrance Donation 1,00,000 Telephones & Telex 52:000
Interest Received 58,000 Repairs & Maintenance 48,000
Sale of Assets 8,000 Glass & Table Linen 12,000
Miscellaneous Income S, 000 Crockery & Cutlery 1&’000
Receipts at : Garden Upkeep 5'000
Coffee Room 10,70,000 Membership Fees 4. 000
Wines and Spirits 5,10,000 1Insurance 5’ 000
Swimning Pool 80,000 Electricity 28’ 000
Tennis Court 1,02,000 Closing Balance : ’

Cash 8,000
Bank 2,24, 600

21,53,600 21,53, 600

-t 3 === nTesEm==

Pi: T. 0O,
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The Assets and Liabilities as on 01.04,2016 were as follows :—

Particulars E; Particulars Rs.
Fixed Assets (net) 5,00,000 Sundry Creditors 1,12,000
Stock 3,80,000 Subscriptions
Investment in 12% Received in Advance 15,000
Government Securities 5,00,000 Entrance Donation
Outstanding Received pending
Subscriptions 12,000 Membership 1,00,000
Prepaid Insurance 1,000 Gratuity Fund 1,50,000

The following adjustments are to be made while drawing up the Accounts 3

(i) Subscriptions received in advance as on 31st March, 2017 was
k.18, 000,

(11) Outstanding subscriptions as on 31lst March, 2017 was k.7,000,

(11i) Outstanding expenses are salaries %.8,000 and electricity
ks.15,000.

(iv) Fifty per cent of the Entrance Donation was to be capitalised,
There was no pending membership as on 31st March, 2017.

(v) The value of assets sold (net) as on 01.04.2016 was hk.10,000.
(vi) Depreciation is to be provided at the rate of 10% on assets.

(vii) A sum of K.20,000 received in October 2016 as entrance
Donation from an applicant was to be refunded as he has not

fulfilled the requisite membership qualifications. The refund
was made on 03,06.2017.

(viii)Purchases made during the year amounted to k.15,00,000.
(ix) The value of closing stock was k.2,10,000.

(x) The club as a matter of policy charges-off to Income and
Expenditure Account all purchases made on account of crockery,
cutlery, glass and linen in the year of purchase,

You are required to prepare an Income and Expenditure Account for
the year ended 31st March, 2017 and the Balance Sheet as on 31lst
March, 2017 alongwith necessary workings. 25 + 15

GROUP - B

3, (a) X Ltd. offered 10,000 equity shares of &.l0 each for subscription
at a premium of k.2 per share payable as follows :-

On application k.2, on allotment k.5 (including premium),
on first call k.2, and on final call k.3.

The Company received applications of 15,000 shares and allotment
was made pro-rata to the applicants of 12,000 shares, the remain-
ing applications being refused. The excess application money was
adjusted on account of sums due on allotment.

Kapil to whom 500 shares were allotted failed to pay the allotment
money and on his subsequent fallure to pay the first call moneg
his shares were forfeited. Srinath who originally applied for 300
shares failed to pay the two calls and his shares were also for-

feited after the final call.

ding
sequently, out of these forfeited shares 600 shares (inclu
ﬁif s%ares %i Kapil) were re-—issued to Sharma as fully paid up at

k.9 per share.

ook. the Journal Entries and the Balance eet of
Eﬁgwcgg;aggsgsBper'Schedule III to the Companies Act, ZOE% to

give effect to the above.

tion other than
d ou mean by issue of shares for considera
o1 %zgﬁ ?OI{luatrate with an example. 30 + 10

Contd...P/3.
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4. On 1st July, 2017 Maharaja Ltd. acquired 8,000 shares of R.10
each of Praja Ltd. at Rs,1,00,000. Their respective Balance Sheets
on 31.12.2017 were as follows :-

Balance Sheets of Maharaja Ltd. & Praja Ltd. as at 31st Dec.,'17

Particulars Maharaja Ltd. Praja Ltd,
(k. ) (k. )

EQUITY AND LIABILITIES
(1) Shareholders' Funds :

(a) Share Capital-Equity Share 2,00,000 1,00,000
of B.10 each

(b) Reservesand Surplus :

General Reserve 30,000 40,000
Profit & Loss Account 70,000 60,000
(2) Share Application Money Pending
Allotment : — o
(3) Non-current Liabilities : — -
(4) Current Liabilities :
(a) Short-term Borrowings = -
(b) Trade Payables : Creditors 25,000 15,000
Bills Payable (Accepted-all are
in favour of Maharaja Ltd.) - 5,000
Total = 3,25 000 2,20,000

====m===n E St o 1 ]

ASSETS
(1) Non-current Assets :
(a) Fixed Assets
(1) Tangible Assets-Land &

Building 1,00,000 1,00,000
(b) Non-current investments-8,000
equity shares of Praja Ltd, 1,00,000 —
(2) Current Assets ;
(a) Current Investments - -
(b) Inventories - Stock 50,000 40,000
1]
(¢) Trade Receivables ;
Debtors
Bills Receivable P e
(Received from Praja Ltd,) 5,000 -
(d) Cash & Cash Equivalents -
Cash at Bank 5,000 10,000
Total = 3,25,000 2,20,000
Additional Information ;- TR TEEEEss.

(a) At the time of acquiring Shares, Praja Ltd,

Reserve and on 1.1.20 had &,15,000 in
Loss Account, 17 Praja Ltd. had ’.20,000 in Profit &

(b) Praja Ltd. paid 10% dividend in July for the year 2016 and

Maharaja Ltd. credited the s
and Logs Account, hare of’dividend ¥° their Profit

(c¢) On the date of acquisition of shares, Land and Building of

Praja Ltd. stood at R.1,20,000 on 1.1.30
at §.1,40,000. Stock of'Sraja Lid. inclu&ZstE?iﬁ.BSSQOEGZQ%Sﬁ“

Maharaja Ltd. made a profit of 25% on sales,

(d) Proposed Dividend of both the companies for 2017 is 10%
Prepare a Consolidated Balance Sheet 85 on 31st Lecember, 2617.(40)

P. T‘ 0.
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GROUP - C

5. (a) The standard cost of one Widget was made up as follows

Direct labour 4 hours @ k.4

Direct materials 3 kg. @ k.gﬁp;:rhﬁgf

The factory employs 25 workers, each work a 40-hour week :

20 of the workers are paid k.46 per hour ’

> of the workers are paid k.42 per hour

D?zéng éhioggur—wiek period ending 1st June, the Tactory
uce units.

guring She poriol. There were no breakdowns or absenteism

3200 kg. of the materials were used
k. 75,000, , at a total cost of

Calculate :
?i) Direct labour cost variesnce :

-
-

1i) Direct labour efficiency variance -
1ii) Direct labour rate variance ;

iv) Direct materials cost variance ;
v) Direct materials usage variance ; and
vi) Direct materials price variance.

Note : Your variances must refer to the total output of 1006
units,

(b) Two manufacturing companies which have the following operating
details decide to merge :-

Company 1 Company 2

Capacity utilization (%) 90 60
Sales (Rs. Lakhs) 540 300
Variable Costs (k.Lakhs) 396 225
Fixed Costs (k. Lakhs) 80 50

Assuming that the proposal is implemented,
Calculate :

(1) Break-even sales of merged plant and the capacity
utilization at that stage.

(ii) Profitability of the merged plant at 80% capacity
utilisation. )

(1ii) Sales turnover of the merged plant to earn a profit
of K.75 lakhs.

(iv) When the merged plent is working at a capacity to earn
a profit of k.75 lakhs, what percentage increase in
selling price is required to sustain en increase of 5%
in fixed overheeads 7 20 + 20

Sheet of
. From the following perticulars prepare the Balance
o Robin Hood Ltd. as at 3lst March, 2018 :-

2
current Ratio
Working Capital k. 4,00,000
Capital Employed to current 5 5
assets 3 : :
Fixed assets to Turnover 3 ‘3
Sales Cash/Credit ) monéhs
Creditors velocity & amom s
Inventories velocity Sore
Debtors! velocity 3 m

d :
Capifel BOP %% of Turnover, General Reserve 2.5% of Turnover

Net Profit o Capital-l : 2, Gross Profit Retio-25% (to Sales)

been extracted from the books of X

(b) The following figures Rave You are required to

2018.
d for the year ended on 31.3.
;ﬁgﬁﬁﬁe a Cash F{ow Statement. . )
ing into account income tax an
(i) Netoggogigmbiggrguggg bst after taking into account
%gg following items was ks, 20 lakhs.
d Assets k.5 lakhs.
Ea giggigigtégniggugiﬁg Dehintures written off B&,30,000.

b s id B 50 00Q0.
Ec Interestugno?efgﬁzg€§en¥i .3 lakhs (sale of invest-

ok val
a Egnts §°f‘ k.3,20,000 Contd...P/5.
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e) Interest received on investments Bks.60,000.
f) Compensation received k.90,000 by the company
in a suit filed,

(1i) Income tax paid during the year k,10,50,000.

(iii) 15,000, 10% preference shares of Bk.100 each were
redeemed on 31.3.2018 at a premium of 5%. Further
the company issued 50,000 equity shares of K.10 each
at a premium of 20% on 2.4,2017. Dividend on preference
shares were paid at the time of redemption.

iv) Dividends paid for the year 2016-17 k.5 lakhs and
) interim disidend paid k.3 lakhs for the year 2015-16.

(v) Land was purchased on 2.4.2017 for k.2,40,000 for which
the company issued 20,000 equity shares of BK.10 each at
a premium of 20% to the land owner as consideration.

(vi) Current assets and current liabilities in the beginning
and at the end of the year were as detailed below :=

Particulars as on 31.3.17(k.) as on 31.3,18(k.)
Stock 12,00,000 13,18,000
Sundry Debtors 2,08,000 2,13,100
Cash in Hand 1,96,300 35,300
Bills Receivable 50,000 40,000
Bills Payable 45,000 40,000
Sundry Creditors 1,66,000 1,731,500
Outstanding Expenses 75,000 81,800
GROUP - D 20 + 20

7. Ms. Piyali is a Chartered Accountant in practice. She maintains her
accounts on cash basis. Her Income and Expenditure Account for the
year ended March 31, 2018 reads as follows :-

Expenditure Bso Income k. K.
Salary to staff 5,50,000 Fees earned :
Stipend to articled Audit 7,88,000
assistants 37,000 Taxation services 5,40,300
Incentive to arti- Consultance 2,70,000 15,98, 300
cled assistants 53,000 Dividend on shares of
Office rent 24,000 Indian Companies(Gross) 10,000
Printing & Stationery 22,000 Income from Unit Trust
Meeting,seminar and of India 7,600
conference 31,600 Honorarium received from
Purchase of car 80,000 various institutions for
Repairs,maintenance valuation of answer
and petrol of car 4,000 papers 15.800
Travelling expenses 35,000 Rent received from :
Municipal tax paid residential flat
in respect of house let out 85, 600
property 3,000 y
Net Profit 9,27,700
-'-_-—"‘—-—n
el e el 200

Other information :

i) Allowable rate of depreciation on motor car is 15%
i1) Value of benefits received from clients d P '

of profession is K,10,500. e e
(11i) Incentives to articled assistants represent amount paid to

two articled assistants for passing IPCC
attempt. Pa & Examination at first

(iv) Repairs and maintenance of car include Rs.2,000 for the period
from 1.10,2017 to 30.9.2018.

(v) Salary include k.30,000 to a computer agecialiat in cash for
assisting Ms. Piyali in one professional assignment.

(vi) The total travelling expenses including on foreign tour was
fs. 32,000 which was within the RBI norms.

PI T' 0.
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(vii) Medical Insurance premium on the health of dependent

brother and major son dependent on her amounts t
o ks,
and R&,10,000 respectively, paid in cash. 200

(viii) She invested an amount of K.10.000 in Nat
Certificate. ’ n National Savings

Compute the total income of Ms. Pivali for t
S, va or the assessment year 50

8. (a) Mr. Sriman has two sons., He is in recei
. pt of children educati
allowance of K.150 p.m. for his elder son and k.70 p.m, for o

younger son. Both his sons are going to school. He also
the following allowances :— & receives

Transport ellowance : K,1,800 p.m.
Tribal area allowance : B.500 p.m.

Compute his taxable allowances.

(b) From the rollowin% details, find out the salary chargeable to
tax of Mr. Anmed for the assessment year 2018-19

Mr. Ahmed is a regular employee of Malpani Ltd. in Mumbai.

He was appointed on 1.3.2017 in the scale of %.25,000 - B.2,500 -
RB.35,000., He is paid dearness allowance (which forms part of
salary for retirement benefits) @ 15% of basic pay and bonus
equivalent to one and a half month's basic pay as at the end of

the year. He contrjibutes 18% of his salary (basic pag plus
dearness allowance) towards recognized provident fund and the

company contributes the same amount. He is provided with free
housing facility which has been taken on rent by the company
at §.15,000 per month., He is also provided with following
facilities :-

(1) The company reimbursed the medical treatment bill of
R, 40,000 of his daughter, who is dependent on him.

(11) The monthly salary of RK.2,000 of a house keeper is
reimbursed by the company.

Eiii) He is getting telephone allowance @ Rk.1,000 per month.

iv) A gift voucher of k.4,700 was given on the occasion of
his marriage anniversary.

(v) The company pays medical include premium to effect an
insurance on the health of Mr. Ahmed k.12,000.

(vi) Motor car running and maintenance charges of k.36,600
fully paid by employer. (The motor car is owned ard
driven by Mr. Ahmed. The engine cubic capacity is below
1.60 litres. The motor car is used for both official and
personal purpose by the employee ).

(vii) Value of free lunch provided during office hours is
ks. 2,200, 10 + 30

GROUP = E

9, (a) Andrew Yule of Kolkata grovides the following information for
the month of December, 2016 :-

(1) Purchase of raw materials from the local market
(excluding VAT @ L%) Rs.90,00,000.

(1i) Half of tneegooda manufactured from the above materials
were exported at a sale price of k.50,00,000, )

(1ii) Balance gocds were given on lease to Mr. Ramesh of Delhi
at a deemed sale price of k.70,00,000 (excluding VAT @
12-5%) -

You may assume that exports are subject 1o zero rate of tax and

id on raw_materials used in the
éggﬁgaggﬁrgr%%iﬁegge agoggs is availggle 1mmed"ilatelya mpute

the amount of net VAT payable/refund and input tax credit for15
the month of December, 2016,

Con.td. . aP/?i
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(b) Compute the taxable turnover and the tax liability of Mr.

(c)

10. (a)

(b)

(e)

(d)

Ashim under CST Act, assuming that the V
state is 4%, d € AT rate within the

Total inter-state sales during the f

were Bk,25,00,000 inclusive orgCST. AIRHGLEL yean Z0L6<17

The sales do not include the following :-

(1) Goods worth ’.50,000 provided as free samples to Mr.D
of Delhi.

(11) Sale of goods amounting to k.1,50,000 to Mr,David, a
foreign tourist.

(111) Despatch of goods worth k.2,00,000 to Mr.Ashim's brench
located in another state.

(iv) Hypothecation of the goods worth R.12,00,000 for a
working capital loan from SBI amounting to k.10,00,000,

15

State any five purchases eligible for availing input tax
credit. 10

The capital structure of a company consists of 20,000 equity
shares of k.10 each fully paid up and 1,000, 8% redeemable -
preference shares of K.100 each fully paid up. Undistributed
reserve and surplus stood as : General Reserve Rs,80,000,
Frofit and loss account RB.10,000, Investment Allowance Reserve
out of which §.5,000, not free for distribution as dividend)
k.10,000, Securities Premium R.12,000. Cash at bank amounted
to 3.98,600. Preference shares are to be redeemed at a premium
of 10% and for the purpose of redemption, the directors are
empowered to me ke fresh issue of equity shares at par after
utilising the undistributed reserve and surplus, subject to
the condition that a sum of R.10,000 shall be retained in
general reserve and which should not be utilised,

ts
Entries to give effect to the above arrangemen
i:gsa{ggrﬁgtw the extract of the Balance Sheet of the Company

after the redemption carried out.

On 1lst July 2014, H.P. Ltd. issued 2,000, 6% Debentures of
Bs.100 each. The interest is payable on 30th June and 3lst
December every year, The company is allowed to purchase its own
debentures which may be cancelled or kept or re-issued at the
company's option, The company made the following purchases by
cheque in the open market,

On 31st May 2015, 200 Debentures @ Bk.98 ex-interest. On 30th
September 2016, 100 Debentures @ k.97 cum-interest. The deben-
tures, which were gurchaSed on 31st May 2015, were cancelled
on 318t December 2016. All payments were made on due dates,

Pass necessary Journal Entries to record the above transactions
(including receipts and payments).

Delight Ltd. decided to buy back 60,000 of the equity shares

of BK,10 each at a premium of 25%. For this, it issues 5,000,
7.5% Preference Shares of RB.100 each at par, The company has
Rs,80,000 in General Reserve, R.1,00,000 in Profit and Loss
Account (Cr.), B.1,20,000 in Capital Reserve and &,1,00,000

in security premium. It decided to utilise profits and reserves
also. Give Journal Entries assuming that the transactions have
been duly carried out.

The Directors of P Ltd., a fashion wholeseller, are reviewing
the company's draft financial statements for the year ended
31st March, 2017, which show a profit of k.90,00,000 before
tax. The following matters require consideration :

(1) The closing inventory includes :-

I. 3,000 shirts at cost of k.4,00,000. Since the Balance
Sheet date they have all been sold for k.6,50,000
with selling expenses of Rks.30,000,

P.T.O.
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II. 2,000 gackets at cost of K.6,00,000. Since Balance
Sheet date hall of the Jacke{s have been sold for
k.2,50,000 (selling expenses ks,18,000) and the
remainder are expected to sell for K.2,00,000 with
Selling expenses of Rks.20,000.

(1i) An employee dismissed in Jenuary 2017 began an action for

damages for wrongful dismissal in April 2017. He is
claiming R&.10,00,000 as damages. P Etd. is defending the
claim and the company's lawyer has advised that the
employee has a 30% chance of sucess in his claim. The

financial statements currently include a provision for
Rs.10,00,000 claim,

Required :-

Explain to the Directors how these matter should be treated
in the financial statements for the year ended on 3lst March,
2017, stating the relevant accounting standard, 10 x &4

BE998558555858
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COMMERCE AND ACCOUNTANCY - PAPER-II
Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

GROUP - A
Answer Question No.1 and any one from the rest,

(a) What are the roles of finance in an economy ? 16
(b) What are the objectives of financial system ? 8
(¢) What is meant by financial system ? Discuss the main components
of the Indian financial system. 16
What do you mean by Financial Innovations ? Discuss the role of

financial innovations in sustainable development of an economic
system. State, in brief, recent financial innovations in Indian

economy. 8+16+8

(a) Give a brief idea about IFCI Ltd. and discuss its main
functions. 16

(b) State the objectives and main functions of SIDBI. 16

(a) What is private placement ? Elaborate the different types of
private placement.

(b) Elaborate upon the IPO Grading Process in the context of public
issues. What are the limitations of IPO Grading ? 16
GROUP - B
Answer any two questions

(a) What do you understand by capacity to contract ? What is the
effect of any agreement made by persons not qualified to
contract ? 16

(b) What are agreements by way of wager ? What are the legal
consequences that flow from an arrangement by way of wager ? 16

(a) "Directors are not only agents, but are also in some sense
trustee of the Company". Discuss, 16

(b) What is a 'Prospectus' ? What does it contain ? What is
'misstatement in a prospectus' ? Who is liable ? what is
the nature of lisbility ? 16

(a) What do you understand by 'industrial dispute' as defined in
the Industrial Disputes Act, 1947 ? Who can raise a dispute? 16

(b) Distinguish between Strikes and Lock outs. What are the res-
trictions imposed on strikes and lock outs under the Industrial

Disputes Act, 1947 ? 16
(a) State the Composition and objective of State Consumer Protection

Council. 16
(b) Discuss the procedures on settlement of disputes on receipt of

Complaint. 1

P. T. O,



9.

10.

11.

12.

(a)

(b)
(a)
(b)

(a)

()

(a)
(b)

Cs(0)ca-I11/18
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GROUP - C
Answer any one question

"An auditor is not a valuer though he is intimately connected
with values". Discuss referring to the relevant case decisions.

16
What do you mean by 'teeming and lading' 7 What is the duty of
an auditor in this respect ? 16
How is audit dependent on Internal Control ? Can external
auditor rely on internal auditor 7 16
What are the different types of audit report ? How are they
different ? 16

GROUP - D
Answer any one Question

Define 'formal' and 'informal'organisation. 8
"Organisation is a process" — Discuss, 8
Compare between X-theory and Y-theory as enunciated by
McGregor. 8
State the criticisms faced by the McGregor's X-theory and
Y-theory. 8
What are the qualities/traits that should be possessed by a
leader 7 16
Is leadership situational ? Discuss various situational
theories of Leadership. 16

§5888858858888888¢
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If the questions attempted are in excess of the prescribed number, only the questions attempted

1. (a)

(b)

2. (a)

(b)

(el

first up to the prescribed number shall be valued and the remaining cnes ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.
All notations/symbols have their usual meanings, unless otherwise specified

GROUP - A
Answer any four questions

A footing 2m square, rests on a soft clay soil, with its base
at a depth of 1.5m from ground surface. The clay stratum is
3.5m thick and is underlainby a firm sand stratum. The clay
soil has LL = 30%, G_= 2.7, water content at saturation = 4LO%,
cohesion = 0.5kg./cm?(® = 0). It is found that the clay
stratum is normally consolidated. Compute the settlement that
would result if the load intensity equal to safe bearing of
spil were allowed to act on the footing. Natural water table
is quite close to the ground surface. For given conditions,
bearing capacity factor (N_.) is obtained as 6.9. Take factor
of safety as 3. Assume loa& spread of 2(vertical) to 1(hori-
zontal). 20

A vertical bank was formed during the excavation of a soil
having ¢6= 15° and unit weight of 1800 kg/m3. When the depth
of excavation reached 5.5 m, the bank failed. What was the
approximate value of the cohesion of the clay ? 15

At a given site the subsoil consists of a 1Om thick homogeneous
sand stratum. The dry density of the sand is 15.5 kN/m3 and its
angle of internal friction is 32 . The specific gravity of .
solids is 2.68. Initially the ground water table is at 6.5m
below the ground level,

(1) Determine the shear strength of the sand on horizontal
plane through its middle ; and

(i1) Find the percent change in the shear strength if the
ground water table rises to a level of 1.5m below GL
during monsoon, Assume the void ratio to remain unchanged.

5+ 10

The following results were obtained from a standard proctor
test : Given that, the internal diameter and height of the
mould were 10cm and 12.7cm respectively. The mass of the
empty mould = 1.89 kg. and G = 2.68.

No. of Test 1 2 3 L 5 6

Mass of mould 3526 3711 3797 3906 3924 3882
and soil (g)

Water content (%) 8.33 10,40 12.23 16.20 17.92 20.39

Plot the compaction curve. Hence determine the optimum moisture
content and gaximum dry density of the seil. 10

rtical concentrated force of 40 kN is acting at a point
ﬁnvihe ground surface, Determine the vertical stress intensities
due to this load at the following points 3=

(1) At a depth of 2.5m below GL on the line of action of the

d ; and
(ii) igaa aepth of 1.5m below GL and a radial distance of 3m.

5 %5
P-T.OI
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3. (a) A continuous beam ABC (Fig.1) is simply supported at A,B and
C. The support C is yielding and settles at the rate of 3 mm
per 1000 kg. EI = 8 x 1010 kg, cm?, Analyse the beam and draw

bending moment and shear force diagrams, 25
(b) Enumerate the Castigliano's theorems explaining their usesio

4, (a) Design a cantilever beam with a clear Span of 3m which
carries a superimposed load of 15 kN/m. Its depth varies
from 500 mm at the fixed end to 150 mm at the free end.
Show reinforcements with a neat sketch, Use M 15 mix and

mild steel. 20
(b) Design a rectangular beam section subjected to a moment of
60 kN.m. Take M 20 mix and Fel415 grade steel, 15

5. (a) Differentiate between disturped, undisturbed and represen-
tative samples. Also discuss the uses to which such samples

can be put to, respectively. 3x3+6
(b) Explain the 'seismic refraetion method' for sketching the
general ground prorile at a given site. 10

(c) A sampling tube has an outer diameter of 75 mm and wall
thickness of 1.7 mm. Find the area ratio of the tube, and
comment on whether the tube could be used for obtaining
undisturbed soil samples, 10

GROUP - B
Answer any four questions
6. Two straight rods, one made of steel and the other of brass hang
vertically. Each rod is 1 m long. The rods support a rigid bar
horizontally. When a load of 25 kN is placed at 40cm from the steel
rod on the horizontal bar, the deflection of the two vertical rods
are found to be equal. The centre to centre distance of the steel

and brass rods is 1 m. If the areaof steel rod is 3 em2, find (a)
the area of the other rod, (b) stresses in the rods,and (c)strains

in the rods.p.ve B, = 200x10%N/n? and Ey = 85x10%N/m2, 3 x 5
7. A simply supported beam is loaded by the couple of 10 kN.m, as

shown in Fig.2. Draw the shearing force and bending moment dia-

grams due to this loading. 7+ 8

8. In a 16 pile group, the pile diameter is 45 cm and centre to
centre spacing of the square group is 1.5m, If C=50 kN/m2, deter-

each pile. 15

shrinkage limit, calculate the true specific gravity. 15

10. A 10 m thick layer of stiff Saturated clay is underlain by a layer
of sand. The sand is under artesian pressure, as shown in Fig., 3,
Calculate the maximum depth of cut H that can be made in the clay.

15

—,

NOTE : Please find the figures in the next page.

Contd..P/3.
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If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

GROUP - A
Answer any four Questions

1. (a) A steel tape was exactly 30 m long at 20° C when support
ed
throughout its length under a pull 15 kg. A line wgg measured
with a pull of 10 kg applied to the tape at a mean temperature
of 13°C and found to_be 810 m long. The cross sectional area

of the tape = 0.03cm?, total weight of tape = 0,65 kg.,~ for
steel = 11 x 10-6/°C and E for steel = 2.1 x 106 kg/cm,
Compute the true length of the line if the tape was supported
during measurement - (i) at every 30 m and (ii) at every 15 m.
12

(b) The following readings are successively taken from an instrument

in a leveling work : 0.255, 0.385, 0.520, 1.785, 1.895, 2.300,
1,785, 0.335, 0,858 and 1.255. The position of the instrument
was changed after taking 3rd and 6th readings.

Draw out the form of a level field book and enter the above
reading properly. Assume the R.L. of the first point as 80.0 m.
Calculate the R.L.s of all the points in Rise and Fall system
and apply usual arithmetic check. 12

(c) Give the Bessel's graphical solutions to ‘three point problem'.
When does it fail ? 8

2. (a) Distinguish between hyetograph and hydrograph. L

(b) Lists the factors affecting a flood hydrograph. Discuss the
role of these factors. 2 +1

(¢) What 1is an Unit Hydrograph (UH) 7 State and explain the &
assumptions involved in the UH theory. 2+

- ed storm
d) The peak flood hydrograph due to a 3-h duration isolat
e in apcatchment is 270 mg/s. The total depth of rainfall is
5.9 cm. Assuming an average infiltration 1oss of 0.3 cm/h and
constant base flow of 20 m?/s,

(1) Estimate the peak of the 3-h UH of this catchment.

2 determine the
1i) If the area of the catchment is 567 km ;
(1) base width of the 3-n UH by assuming it to be trianﬁu}az

shape.

that happen at
nelp of a sketch explain the reactions
e ) giggereng stages of tﬁe breakpoint chlorination curvei Also,
state the importance of breakpoint chlorination in water

(b) The B0D5 of a waste has been measured as 600 mg/1. If k4 =
0.23/day (base e), what is the ultimate BOD, of the waste 7
What proportion of the BOD, would remain unoxidised after

14
20 days ?

Po T' 00
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4. (a) (1) Neme the tests to measure workability of fresh concrete.
(ii) What is a super plasticizing admixture ?

(1iii) What are the three basic qualities of high performance
concrete ? Discuss the contradictions,

(iv) What is creep of concrete ? L x 4

(b) Briefly answer the following :-

(i) How can an existing.bar chart be modified to depict the
project progress made ?

(11) Differentiate between the terms ‘'Activity' and 'Dummy * .

(111) Differentiate between 'Forward Planning' and 'Backward
Planning' for network construction.

(iv) Differentiate between 'Optimistic time estimate' and
'Pessimistic time estimate!, 4 x 4

5. (a) Explain briefly the Marshall method of bituminous mix design,
14

(b) Discuss-. Westergaard's concept of temperature stresses in
concrete pavements., 14

(c¢) Explain the procedure for patch repair works in bituminous
pavement, 4

6. (a) What is the purpose of intake structure ? What factors should

(b) Explain briefly with neat Sketches different System of layout

(e) Write short note on :-

(1) Electrostatic precipitators
(11) Fabric filters, 5 x 2

GROUP -~ B
Answer any two questions

7. (a) What is meant by 'Duty' angd 'Delta' of canal water ? Derive
relationship between duty and delta for a given base period.!

4+ 6
(b) Describe briefly the factors affecting duty, 8

(c) Define - i) Cash crops
¢ ii)Field Capacity
iii)Kor water depth
iv) Overlap.allowance. 8

(1)  Field capacity of soil = 28%
(11) Permanent wilting point = 13%
C(444) Dry density of soil = 1,3 gm/cc
(iv) Effective depth of root Zone = 70 cpm
(v)  Daily consumptive use of water for

the given Crop=12 mm
Assume any other data, not given,

10
Contd.. .p/3,



8. (a)

(b)

9. (8)

(®)

10, (a)

(v)

(e)

(d)

Cs(0)CE-II/18

Explain briefly the following terms as used in groundwater
flow studies :-

(1) Specific yield

(i1) Storage coefficient

(1ii) Specific capacity

(iv) Barometric efficienty 4L x &4
Derive the basic differential equation of unsteady ground-

water flow in a confined aquifer. State clearly the assumptions
involved. 16 + 4

What is 'Trunnion axis adjustment' ? Why it is needed ?
How the adjustment is done ? 2+ 2+ 12

From a common point A, traverse are conducted on either side
of a harbour as follows :—

Traverse - I

Line Length(m) Bearing
AB 200 85° 26'20"
BC 100 125° 10" 40"

Traverse = 2
AD 225 175° 501 00"
DE 500 85° 06' 40"

Calculate the distance from C to a point F on DE, due south .
of C and the distance EF. 20

Briefly explain five important factors which should be
considered for selection of equipment for a construction
Project. . 10

What is an admixture 7 List four different mineral and
chemical admixtures. 10

List the factors that influences the basic permissible
compressive stresses for masonary for different mortars,:
Also elaborate the modification due to each factor. 10

Explain the concept of 'Global Positioning System (GPS)'. 6

§388885885588588
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CHEMISTRY - I

Time Allowed : 3 Hours Full Marks 31 200

1.

2-
3.

4.

10.

11.

If the guestions attempted are in excess of the prescribed number,

only the question attempted first up to the prescribed number
shall be valued and the remaining ones ignored.

Answer may be written either in gggliah or in Bengali but
all answers must be in one and the same language.

SECTION-I

This section comprises 15 questions in three Groups. Answer
any ten questions taking at least three guestions from each
group.

GROUP = A
Using VSEPR throry predict for structures of

(a) Nscl

+
2 (b) XeF (c) BIF, (d) 03

5
Compare the size of S2~, cl” and k' using Slater's rule,
Give four characteristics of a good redox indicator.

State Helsenberg's uncertainty principle. Using uncertainty
principle, explain why it is never possible for an electron to
be present within the nuclews.

Derive an expression for the pH of a weak monobasic acid. Hence
calculate the pfl of a 0.05(M) acetic acid, given that pka. = 4,74,
4x5

Groug - B

Write down the expression for the probability of finding a
molecule with x-component of velocity in the range between
u and u+du. Using Maxwell distribution find an expression for
the average speed of gas molecules., Given jﬁxe-x =1

-]

Derive an expression for the number of molecules having kinetic
energies between € and €+ d¢ ; where the molecules obey Maxwell's
speed distribution,

Show that Z = 1 + 1/RT(b-a/RT)P + a/(RT)3(2b-a/RT)P? for a gas
obeying van der Waals equation of state, where Z is the compre-
ssibility factar,

Distinguish between the numker of atoms in a anit cell of a bee
and fcc lattice.

Calculate the separation of (a) the {123} planes and (b) the
EZ(G} planes of an orthorhombic unit cell with a = 0.82 nm,
b= 0.94 nm, and ¢ = 0.75 nm. 4x5

GI'.'OU.E = C

The iodide A is rapidly solvolyzed with silver perchlorate in
propionic acid whereas the compound B is not solvolyzed at all
ander the same conditions. Explain. =~

T
o ©-T

P.T.O.



12.

13.

14.

15.

16.

s B & cs-(0)cH-1/18

SRogp = €
Give the mechanism of the following reaction

P (oEL)< : @QQ

o H
Identify the products C and D of the following reaction

CHme 2

Conc. HNO3
L9
32 7C+___

Conc. Hys04 = 7

o

Explain their formation.

The rate of solvolysis of Ph G, CH, OT_ at 75°c in CF
is 3040 times than the rate for CH3 CH,OT, . Explain.

3C0.H

How can you distinguish between ethyl butyrate and vinyl
acetate from their IR spectra? 4x5

SECTION - II

This section comprises 6 questions in three groups. Answer

any four questions taking at least one question from each
group.

GROUP - A
(a) Compare the trend in the
(1) second ilonization energy of S and Cl.
(i1) atomic size of Nb and Ta.
(1ii) electron affinity of F and Cl.
{iv) electronegativity of Si and Ge.

(b) Explain the principle involved in the estimation of
copper from a solution ofCu®* by iodometry.

(c) Give a comparitive account of the haldides of Grow
14 elements with reference to

(1) type of holides
(ii) hydrolytic behaviour
(iii)structure

(d) Constract the MO energy level diogram of CO and hence

explain how it can behave as a ligand towards transition
metal ions.

(e) Using the concept of hybwdization, explain the bonding in
(1)  XeO,F,

(i1) NPF2
+

(1ii) m2

(iv) SOcl

2 8x5

contd...p.3.



17.

18.

(a)

- 3 = cs-(0)cH-1/18
GROUP = A

What are interhalogen comgounds ? Why they are more reactive
than the corresponding halogens ? Also explain why they
contain even number of halogen atoms. 24343

(b)Calculate the potential at different stages of titration of

(c)

(a)

(e)

(a)

(b)

(e)

(a)
(e)

100 ml 10.1(N) Fe* sol. by 0.1(N) €r,0,2~ when

(i) SOml 0.1(N) C¥3092~ jig added
(ii) 100 ml 0.1 (N) G&w092= i .ddea

(the conc.of H;504 maintained in 1(M))

What indicatowy - may ke used for this titration ?
Explain.

- at
F'ea, 08 [0= 133V

E°Fe® [R*= 0,17V 444

Discuss the structure and bonding in polythiazyl. Also
explain how can it be synthesized from SgNg- 642

Derive an expression of pH of a sclution of ammonium ace-
tate and hence explain why such solution is always neutral.

( pka_ of AcoH = 4.74
pkp of NH3 = 4,75) 6+2

cu 2+ _0.18V o 0.52Y o,

Construct a Frost Diagram of Cw from the above Latiner
Diagram and hence explain whether cut is prove towards
disproportionation. Also explain whether the dispropor-
tionation will be favoured in presence of KI,.

44242
GROUP - B

As a first approximation, the compressibility factor of

the van der Waals gas is given by

PV/RT = 1 + (b-a/RT)P. . Show that (SS/JP)T = "[R/P-l-Ra/(RTl):J

Show that G‘ggv = (<

LT

- 65 c
aud (ZV )P - ;E—v'%- where the terms have their usual

significances. 8

At 20°C the interfacial tension between water and enzene

is 35 mN m~l, If the surface tension 3 =28.85 mN m~l for
benzene and 72.75 mN m=1 for water, calculate (i) the work
of adhesion between water and benzene (il) the work for
cohesion for benzene and for water, and (iii) the spreading
coefficient for benzene on water. 8

Deduce the expression for the Van't Hoff reaction iaothﬁgm.
1
The first order reflfction from a crystal plane in a cubic
crystal occurs at 13°41. Find the Miller indices of the
plane, [Given, a =5.63 A, N\=1.54 A, Sin?13°41’= 0,056] 4

cantd. s o Pe 4.
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Cs-(0)cH~1/18
GROUP - B
18. (a) (4) State and explain Nernst heat theorem. 2
ical drop of a liquid weighi 0.04 is dispersed
*(ii)?ngghﬁgogamicroglobulea gf radius 0?32 cm. gind the resultant
increase in surface energy. 8
T (.é_f.)
(b) Show that Cg - Cy Y_ (’TFT o7 )y 8
(c) Find Q%%;T' for n-mole of a van der Waals gas and n-mole
of an ideal gas. 8
SIQ_ V.- b
(a) Show that [l — VooE for reversible, adiabatic
1 - Ay
expansion of 1 mol of a diatomic gas that obeys the
equation of state P(V-b) = RT 7

20'

(e)

(a)

(b)

(e)

(a)

(e)

At 20° C water with an absolute viscosity of 001009 dyne.sec.

o ” requires 102.2 seconds to £low through the capillary of

an Ostwald viscometer, whereas, toluene requires 68.9 seconds.
If the densities of water and toluene be 0.998 g.cm 2 and

0.866 g.cm™, respectively, calculate the viscosity of toluene,

7
GROUP = C
Predict the product of the followling reaction. Explain.
%\Ml
NaN Ho ?
(&)
Lig/. N Hg 6

Identify the products of the following reaction seguence,
Explain,

to‘]/ M_cmmpom.r‘...-_,\c;d\? LiALh, < %
7 P

€ hewn

6

Arrange the following chloro comgo4nds in the increasing
order of rates of nucleophilic ianngEment with NaOMe,
i ?
ct

Explain. =t
“« @ 4
S
"'N‘ Q ! 8

7
O.
Outline the synthesis of the following compounds

Me
T?j T N A
,:r Egu’Cu)_,‘ 8
Igentify the products A - C of the following reactions,
Give mechanism in each case,
(1) o b
\N—Mg U)J—DH—_'_) A
e _ ) wo¥° =
Lv]
ML L 3
(10 fEal; T0C > B
?+ Me -
D_..
(iii) OH. Hcl
E:B NUz0H. H 5 5;
H
4x3

contd...p.5.
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(a)

(b)

(ec)

(d)

(e)

= 5 - Cs-(0)cH~-1/18
GROUP - ¢
————

Ihere is deuterium in the recovered alkene
t rea ,

- e:t;:ith NaOD to give Coc= g and the reaction is
: ::p ore completion, No such deuterium incorporation
S found for similar react ion with PhCH2CHzBr. Explain

clz C=CHCl when

i
D)+ eroceun, hestea A

(ii) CHBv5 AaND
O Tgm—a s ¢

- 20
Me
(111) L By
wh,{:::>-o ?: (lﬂgbhx—-ﬁ__ylg
Me

Ph
H A \
(iv) M&Me ________).E_: ('twﬂh F-mcluc)c)
5 =

+
L_
Sx4

What is a metastable ion peak in mass spectrum of organic
compounds ? Why they frequently occur at non-integral
values of m/z ? 4

How can you distinguish isopropyl-kbenzane and n-propyl benzene
from their mass spectral features ? 6

Give an example of free radical initiator organic compound.
Explain the mechanism of benzylic bromination of toluene
with N-bromosuccinimide (NBS 4
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CHEMISTRY - II

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed
number, only the question attempted first up to the
prescribed number shall be valued and the remaining
ones ignored. Answer may be written either in English
or in Bengali but all answers must be in one and the
same language.

SECTION = I

This section comprises 15 questions in three Groups. Answer

Any Ten questions taking at least three guestions from each
< Group.

GROUP = A

1. Hemoglobin exhibits Bour effect, but myoglobin does not.
. Bxplain.

2% Compare the C-C lengths of the alkenes in [Pt(C2H Jel ;nd
AR 4lels

3. Predict the electronic transition spectra of a Mn2¥ ion in an
weak octahedral field.

4, Cﬂ(Gu)a 2+ is less stable than Ni(eu)j 2+. (en= ethslenecdiamine)
Explain.

5. Co occupies the highest position of the spectrochemical series.
Bxplain. 4x5

GROUP - B

6. Why a binar¥ solution of two components cannot be completely
separated if an azeotrope is farmed ?

7. From the expression for energy levels in a rigid rotor, show
how you can determine the bond length of a diatomic molecule ?

8. State Grothus Draper and Stark Einstein's laws of photochemistry.

9. Why is the life time of fluorescence much less than that of
phosphorescence 7

10. For a second order reaction of the form A-—pdts , show that
the half life time is dependent on the initial concentration.

. 4x5
GROUP - C
11. Draw Fisher Projection formula of all the stereoisomers of
3-promo - 2 - butanol. Assign R/S configuration to C-2 and
-3 of one of the threo-isomers.

12. Predict the major diastereomer formed by reduction of n=BucCo
cH(Et)cl with NaBH4. Explain.

13. Explain atropisomerism with an example.

14. Outline a method of resolution of hH - Q—I3CH(1\11-12)('.:021-{

15. Explain the regiosele ctivity =~ of addition of acrolein with
l-methoxybutadgene. 4x5

P.T.O.
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SECTION - II

This section comprises 6 gquestions in three groups. Answer Any Four
guestions taking at least one question from each group.

GROUP = 2

16. (a) sState the ground state term symbols of a d2 ion and
predict the electronic spectra in an.octahedral field.

(b) Illustrate all the stereoisomers possible for [bo(NHa)z
(H20); c1,]* ion.

(c) Describe the active site of myoglobin and function of it.
(d) Illustrate the structures of Fez(C0)g and Fe3 (C0)j2-.
Explain.

(e) For which of the followi ng species the experimentally
determined magnatic moment should be higher ? Explain your
answer.

D yerd® a0 [gom,) 2t 8x5

17. (a) Explain with examples the oxidative addition and inser-
tion reactions. Give example of a fluxional organometallies.

(b) What are ferredoxins ? Discuss the importance of ferredoxins
in biology.

3+ b
(c) Calculateafhe CFSEg of [Co(H,0), (NH3)2]", [corg] 3
[CO(QN)G—J ions,

(d) Explain with examples the chelate effect, trans effect and
trans influence.

and

(e) Predictzthe geometries of Ni(co),, [Hi(CNJé]z- and
[(Nic1g]“™, 8x5

GROUP = B

18. (a) From first Principles arrive at the expression for Gibbs
Phase Rule, which connects the degree of freedom with number
of components and phases, 10

(b) Draw a labelled phase diagram of water, showing clearly

the phase boundaries, Calculate the degree of freedom for
each region in the diagram, B8

(c) Write down the €xpression for Arrhenius' temperature depen-
dence of reaction rate constant and explain the terms in it.
In certain reactions it is seen that the rate constant de-

Creases with rise ip temperature. How do you account for
this 7 24243

(d) Discuss two methods to experimentally determine the order
of a reaction. 10

(e) A first order reaction (A—»B+C) ig 35 percent complete

after 325 5. Calculate the rate constant, How long will it
take for the reaction to he 70 Percent complete ? 5

contd...p.3
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GROUP - B

19. (a) Draw a labelled Jablonski diagram with proper explanation
of the steps.

(b) The photochemical reaction between H2 and Br, follows
the following steps

Br2¥H§H}2 Br

Br + Hy “Lypr + H

K
H + Bra —» HBr + Br

”
H+ HBr-%Hy + B,

2 Brﬁ) Bry

Find out an expression for d [HBv]l in terms of the rate
constants, absorbed intensity (Ia) and concentrations of
H2, Brp and HBr. 12

(¢) PFor the liquid - liquid phenol water system, draw the
phase diagram and label each region. Also find the degree
of freedom for each including the upper critical solution
temperature (UCST). 8

(d) Explain what do you understand by number and mass averaged
molccalar weight giving expressions for both. 6

(e) State Raoult's law and derive the expression for partial
pressure Pj of pure liguid i at temperature T considering
an equilibrium between the pure liquid i and its vapour.

6
GROUP -~ C
20. (a) Draw Fischer projection formulae of the possible stereo-

isomers of 2,3,4 =~ trihydroxyglutaric acid, Comment on

thelr chirality, assigning R/S configuration to C-3 atom
in each case, 8

(b) 1Identify the symmetry elements present in the following
molecules. Assign point group and symmetry number to
each structures.

1,3-Dichloroallene, cis-decalin, twist-boat conformer

of cyclo exane,
16

(c) Identify the products A - F of the follow
= re "
(mechanism not required) — ing reactions

CHy Chs

fi)é Babe AT by
THE AL} = -

(o)
(1) > + b ho
(144) =/ Cwailety =

57 Eton,
"lﬂ.\f s

CHy
() 2y Crts, 1200\ ag,.haso
v ?Wg P29, g 9
3

contd..p.4.

lvg



21.

(a)

(a)

(b)

(c)

(a)

(e)

- 4 - Ccs-(0)cH~-II/18

GROUP - C

Carry out the following conversions

(1) Q% ; CQO
Owme

0
(i1) (i:)4xau — (f;rﬂx

3+4

Outline the synthetic route for each of the following
compounds

(1) )OW (ii) m
2

0 el

(0]
o
(1ii) )_/C\&) (iv) Ob

Cog 4 20

What is meant by directed aldol condensation ? Explain
it in case of aldol condensation of 2~ pentanone and
acetaldehyde. 6

Depict the preferred conformer of trans-1,3 =-di-tert-
butylcyclohexane. Explain. 3

Draw the conformations of the following cyclohexane
derivatives. Comment on their energy difference, if any,
onthe basis of number of gauche butane interactions
present. Also explain their chirality,

CiS-1,2. Dimethylcyclohexane, trans-1,2-Dimethylcyclo-
hexane.

How can you carry out CiS-perhydroxylation of

E-crotonic acid ? Depict the flying wedge projection formula
of the product. 3
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COMPUTER SCIENCE- PAPER-I
Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Answer any five questions

(a) Minimize the sum of products (SOP) expression for the following
function :-

F(A,B,C,D) = > m (1,3,8,9,15) +2 d(6,7,12)

(b) Design a combinational circuit that accepts a 3~bit number as
input and generates an output binary number equal to sqQuare of
the input number.

(c) Find the decimal equivalent of the following IEEE 754 32-bit
floating—-point number :-

0 10000000 110 ©0O000 0000 0000 0000 0000
(d) Implement the following Boolean functions using a decoder and

OR gates :i-
F, (A,B,C) =3 m(0,3,4)
Fz (A,B,C) =Zm(1:2’7)
F3 (A,B,C) = ¥m(0,1,2,4)
(e) Convert (56),, to its equivalent gray code. 10+10+5+10+5

2. (a) What is the maximum and minimum helght of a tree of n nodes ?
(b) Given the inorder and pre-order traversal of a binary tree :-
Inorder : DB EATFTCG
Pre-Order : A B DETCTF G
(1) Construct the binary tree.
(ii) Find the post order traversal of the binary tree.

(c) Draw a binary search tree (BST) for the input 8,13,27,16,39,
44,55,82,70. Trace the algorithm to insert the node 20 into
the BST. .

n
(d) Design a recursive algorithm to compute 2 for any non-negative
integer using the formula :-
Draw a tree of recursive calls for ot generated by the algorithm.
8+12+10+410
'3, (a) Draw the directed graph that corresponds to the following
ad jacency matrix :-

Us Ui BQ— “3
\9, 1 0 1 0
4 1 0 0 0
v 0 0 (0] 1
s 1 0 1 0

PlTlOl
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(b) State the quick sort algorithm and compute its worst case and

(e)

(d)
4, (a)

(v)

(e)

5. (a)

(b)

iple
t case time complexity. Illustrate the working prin?
g;sthe quick sort algorithm using the following array :-

[5, 3, 1, 9, 8, 2, b4, 7]

ing tree.
ish between spanning tree and minimum spann .
gizgiggﬁimum spanning free for the following weighted graph :-

Explain how one can identify connected and strongly connected
componenti of a graph using DFS and BFS. 10 x 4

Evaluate TQ§—;2 using Simpson's ¥3rd rule taking 6 intervals.
Hence, Obtain the approximate value of T .

Using the following data find the value orﬂfﬁ'correct upto five
significant figures.

x | 1.9 2.1 2.3 2.5 2.7
Nx [1.3784 [1.4491 [1.5166 |1.5811 1.6432

Use Runge-Kutta method of fourth order to Tind y(0.2) and y(0.4)
where

g.% =] + yz and y = 0 when x = 0 15+15+10

Solve the following LP problem :-
Maximize Z = oxq + 7%,
Subject to : Xq * x5 L4

3xq + Bx,£24

10x, + 7x, £35

Xqs X5 20

ABC.Ltd. has two products : 'X' and 'Y'. To produce one unit of
'X!', 2 units of materil P and 4 units of material Q are required

and to produce one unit of 'y' 3 units of material P and 2 units
of material Q are required, At least 16 units of each material

products. Cost per unit of paterial P and material Q are fs.2.50

6. (a)
(b)

and k,0,25 respectively. Formulate the problem as LPP and solve
it graphically to minimize the total cost, 20 + 20

State the Maximum Power Transfer Theorem,

Calculate the value of the load resistance HL which will transfer

maximum power to the load for the circuit shown in Fig. below.

Also calculate the value of the maXimum power thus transferred
iov

to the load,
'!' R\ /1A

Contd...pP/3,



(e)

(d)

7. (a)

Cs(0)cs-1/18

-t 3 ;-
Find the short-circuit current 1ac between the terminals A
and B of the circuit given below :- A
' AN
5;,(%> (g)s‘““ 500.0- lﬂ
Ago S lse
* =

Find the voltage drop and current across 3.3K of the circuit
given below using Superposition theorem

20K & '4"{51(.0.
]y 33Kk S Vi SV

8+12+10+10
Explain schemes of Parity and CRC as used for error detection.

(b) Distinguish between adaptive and non-adaptive routing algorithm.

(c)

(d)
(e)

Consider a 2.5 Mbps token ring LAN and frame size of 180 bytes.
If the ring latencgy' is ZIQﬂs, then calculate the effective data
rate of the LAN. ' '
Implement the function f{ (A,B,C,D) = ¥ m(1,2,5,7,9,14) using MUX.

Calculate the minimum number of gates required to implement the
Boolean function XY + Z using 2-input NOR gates, 10 x &4

8. Write short notes on any four of the following :=-

(a)
(v)
(¢)
(d)
(e)
(£)

Carry Look-ahead Adder

Merge sort algorithm and its time complexity

Kruskal Algorith

Synchronous counter

Pushdown Automata

Sliding Window Protocel. 10 x 4

§9588888885888
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COMPUTER SCIENCE- PAPER-I|

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

1. a)
b)

c)

e)

2. a)

b)

c)

d)

i)

ii)

b)

c)

4. a)

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Answer any Five Questions i

What are the differences among DDL, DML and DCL in SQL ?

5
What is a view in SQL ? Give an example of creating a view.

5+5

What is a Trigger ? What is the difference between Trigger
and Stored Procedure ?

545
What are the differences between INNER JOIN and FULL JOIN
in SQL using illustrative examples. »
What 1s the purpose of a commit statement in SQL ? "

What does functionall dependent mean ? What is trivial fun-
ctional dependency ? Explain with examples. T
+

Consider a relation R(A, B, €, D) having two sets of
FD, ¥D, =3a9B, BC, AB5D} and FD, = ih—)B, BYC, ASC,
:\-bD} « Establish whether these two FD sets are semantically

equivalent or not. 12

Create using SQL a new table called CUSTOMERS and add five
columns ID (Integer - 10 digits), NAME (20 characters), AGE
tinteger - 3 digits), ADDRESS (25 characters) and SALARY

(in the format xxxxxx.xx), three of which (ID, NAME, AGE)
shall not accept NULLs,

10

Write SQL statements for the following queries on CUSTOMERS
(assuming it has been created with several tuples):

Display all the records from CUSTOMERS table where SALARY
starts with Rs,200.

Delete complete data from CUSTOMERS without deleting the
table,

5+5
What do you understand by process and process table ? What
are the different states of a process ?

8+6

What is a thread ? What are the differences between process
and thread ? ~

8+8

What is a semaphore ? Explain with an illustrative example
the role of a semaphore.

10
What is spooling ? Explain., What are the advantages of
spooling ?

6+4

P.T.O0.



6.

8.

b)

c)

a)

b)

c)

a)

b)

c)

a)

b)

c)

a)

a)

b)
c)
d)

cs(o)cs-11/18

Four processes are scheduled with shortest job first
scheduling as follows :

Process| Arrival Execution Service
Time Time Time
PO 0 5 3
P1 1 3 0
P2 2 8 16
P3 3 6 8

Find the wait time of each process and the average wait time.

£+4

What is a virtual memory ? What are the advantages of such
a memory ?

6+6

Suppose the time to service a page fault is on the average
10 milliseconds and a memory access takes 1 microsecond.
Find the average memory access time with a 99.99% hit ratio.

10

State the differences among Internet, Intranet, and Extranet.

8
What are IP classes and how can you identify the IP class of
a given IP address ? What do you understand by Static IP and
Dynamic IP ?
6+4

What is the purpose of line coding ? Discuss bipolar encoding
with an appropriate illustration.

448
Compare and contrast 3 TCP and UDP.
10

Explain different types of Inheritance associated with Object
Oriented Programming.

10
What are the differences between an Abstract Class and an
Interface ? 8
What are the differences between Method Overloading and
Method Overriding 2 10

Write a C++ Program to reverse an integer, c.d.. if ‘the input
is 12345 the corresponding output will be 54321.

; 12
State the characteristics of the RISC Architecture. Compare
it with CIsC.
8
What are tri-state devices and why they are essential in a
bus oriented system ?
10

Compare between SRAM and DRAM, Describe the memory hierarchy
of a Computes System.

448
List and explain the different types of micro-operations.
10

Write short notes on 13

Use of Finite State Machines in the design of Lexical
Analyzers.

Video streaming through Intemmnet.

Assemblers and Interpreters.

Additive and subtractive colors. 10x4
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Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Group -~ A
Write an essay on any cne of the following topics 3 40

a) The social value of literature.

b) Literature and film.

c) Magic realism in leterature.

d) The cultural value of biography and autobiography,

e) The role of literary theory in reading literary texts.

Group - B
Answer any two of the following questions : 40x2

a) How would you assess Macbeth - as a villain or as a doomed
hero® Give reasons for yvour answer.

b} Critically consider Donne's use of metaphysical conceits in
the poems on your syllabus.

c) What is the function and importance of epic similes in
Paradise Lost Book I Answer with close reference to two
epic similes in Book I.

d) Discuss Pope's use of supernatural elements in The Rape of
the Lock. TOE -

e} Consider Keats's 'Ode to Nightingale' and 'Ode on a Grecian
Um' as meditations on life and death.

£} Show how Jennyson reflects on the many uncertainties of the
Victorian Age in 'Ulysses’and '‘Tithonus', -

Group - C
Answer any two of the fol lowing questions : 40x2

& How apt is the title 'Pride and Prejudice!
D £ ice’ for Jane .
novel? Give reasons for your answer. e
b} Critically consider the importance of

the rusti
The Mavor of Casterbridge of Ha dy. © ‘dhsracters in

c) Analyse the structure of Wuthering Hei
_ . £ W g ights and sh i
helps. to focus the main conce rms of the novel, o how it

d} Examine Mark Twain's

hardling of the iss
and identity in The . st Ml

humani
Adventures of Hucklebe rry Finn, r

e) How would you read Mary Shelley’
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Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

1, Critically evalvate the following poem 3=~ 50

Two roads diverged in a yellow wood,
And sorry I could not travel both
And be one traveler, long I stood
And locked down one as far as I could
To where it bent in the undergrowth;

Then tock the other, as just as fair,
And having perhaps the better claim,
Because it was grassy and wanted wear;
Though as for that, the passing there
Had worn them really about the same,

And both that moming equally lay

In leaves no step had trodden black.
Oh, I kept the first for another day\
Yet knowing how way leads on to way, '
I doubted if I should ever come back.

I shall be telling this with a sigh
Somewhere ages and ages hences

Two roads diverged in wood and I -

I took the one less traveled by,

And that has made all the difference.

2. Answer any one of the following :- 50

(a)

(b)

Do you regard Yeats's 'Easter 1916' as a "public poem™?
Justify your answer with close textual reference.

Critically analyse the images used in Eliot's 'The Journey
of the Magi'

(c) Would you call Kamala Das's poem 'An Introduction' eccentric

(@

or sex-centric or iconoclastic? Give reasons for your answer.

What is the message that Sylvia Plath's 'Mirror' gives to
the wary readeri A&nswe:r with close textual references.

3. Answer any one of the following:- 50

(a)

(b)

(ch

(@

Estimate the achievement of patriotic Derozio as a sonneteer
in 'To India - My Native Land'.

Discuss the problem of alienation in Osbome's a8ngry - young
man as it is evident in Look Back in Anger.

Would you classify Waiting for Godot as an "absurd" play?
Who is Godot and what is this play about?

'Sailing to Byzantium' wherein does the

L]
As for Yeats's cal answer.

heart of the poem lie? Give a criti

P, T.O.
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4. Answer any one of the following 3~ 50
(a) Consider the role of regionalism in Kanthapura., Would you

(o)

(c)

(a)

call this work the first evocation of the Gandhian age in
Indo-Anglian fiction? Give reasons for your answer.

Is it possible to look upon Lawrence's novel The Eainbow
as a kind of Bible, recalling its readers to a religious
vision of the world? Answer critically.

Elaborate on the scriptural significance of the name of
the protagonist in Joyce's A Portrait of the Artist as a

Young Man:

How far is Tagore's trust in man (as enounced in Crisis in
Civilisation) an embodiment of his love and fear, faith
and philosophy?
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ECONOMICS - PAPER-I

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the quest_ions
attempted first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Answer 5 questions taking at least 2 from each group.

GROUP A

1) a. Derive the short run supply curve under perfect competition. (20)
b. Why does a monopoly market have no supply curve? (20)

2) a. Diagrammatically, show how corner solutions arise when the indifference
curves are linear in shape. (20)
b. State the relationship between average product and marginal product curves of
labour and show it diagrammatically. (20)

3) Given Mundell Flemming model, find out the effects of the following on an open
economy, given there is perfect capital mobility and fixed exchange rate regime
and compare it with the effects of the following for a closed economy.

a. Fiscal expansion(20)
b. Monetary expansion (20)

4) a. Explain how the supply curve changes when
i. Per unit tax is imposed on a commodity
ii. Advalorem tax is imposed on a commodity (10+10)
b. Distinguish between private costs and benefits and social costs and benefits and
suggest ways to do away with this inefficiency. (20)

5) a. Show diagrammatically the equivalence of tariffs and quotas under perfectly
competitive markets.(20)

b. Refer to the table given below. As per the theory of comparative advantage,
which country will specialise in production of which item? Explain. (20)

Labour hours to produce one unit
Produce
Good 1 Good 2
Country
A 100 120
B 90 80

P.T.0.
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GROUP B

6) a. State and explain the properties of the disturbance term in Classical Linear
Regression Model. (20)
b. Define
1) Type 1 error
i1) Type 2 error
ii) The power of the test
iv) Level of significance (5+5+5+5)

7) a. Given the following sample data set:
6,12,9 7,8 4,3 12 15

i. Compute the mean.

ii. What is the median?

iii. What is the mode?

iv. Compute the variance. (5+5+5+10)

b. A fair 12-sided die is rolled. What is the probability that the roll is a 3 given
that the roll is odd? (15)

8) a) What do you mean by Ricardian Equivalence? (10)
b) Define the Golden Rule Savings Rate. (10)
¢) What are the three types of growth mentioned in Harrod Domar Model. (10)
d) How does one differentiate between public goods and private goods? (10)

9) a. Distinguish between the value added methed, expenditure method and income
method of national income accounting. (20)
b. Define
i. fiscal deficit
ii. primary deficit
jii. autonomous transactions in BOP
iv. Accommodating transactions in BOP (5+5+5+5)

10) a. State and explain the three conditions for pareto optimality. (10+10+10)
b. What are the first and second fundamental theorems of welfare? (10)
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ECONOMICS - PAPER-II
Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

a)

b)

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

GROUP -2,
Answer any three Questions 3

Analyse the fundamental features of a lessdeveloped economy.
Do you think that the percapita income is a good measure of
economic development 2

30410

Use the Harris-Todaro model to posit the possibility of over-
migration as a threat to the problem of Urban unemployment.

40

What is the 'Environment Kuznets Curve' 2 Spell out its
econcmic implications.

Is it possible to use 'environmental standards' as the basis
of international trade ? Explain your answer.

(10410) +20

Critically evaluate the hypothesis that 'Trade is an Engine
of Growth'.

40

"The market-based approach to development cannot address the
problem of widespread poverty in the less-developed economies" .
analyse the statement to give your arguments for the relevance
of 'planning for development'.

20+20
GROUP-B

Answer any two Questions 3

Distinguish between the 0ld Guarantee System and the New Guar-
antee System in terms of their (a) contribution to the develop-
ment of the Indian Railways and (b) effect on the financial
liability of colonial India. ’

30410
Critically evaluate the New Agricultural Strategy in relation
to its effects on inter-regional, inter-class and inter-crop
inequalities. Do you think that land reforms should have been
adequately emphasized before initiating the new strategy ?

10x3410

"Economic development is a process that benefits the least-
privileged first". Evaluate the proposition with reference

to the policies of the Government of West Bengal in relation
to (a) primary and secondary education, (b) public health,
(¢) public distribution system and (d) employment genera-
tion.

10x4
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ELECTRICAL ENGINEERING - PAPER-

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

All Symbols have their usual significance

GROUP - A
Answer any three questions

1. (a) Find the current I, by mesh equation given in Fig.1.
M

N A=

% R 2

Fig.-1 10

(b) Find the Thevenin and Norton equivalent circuits as seen at
terminal A-B for the circuit given in Fig.-2.

AAAA

VY P— ‘ML @ A
IR QKR

SeKn

V=36

IQ_':: 2FmA 280

=)
Fig.=-2 & 10

(c) Compute the short-—circuit admittance parameters of the circuit
given in_ﬂf_;ié.-l
1

1
+ o— X S o+

4 b
-0 —~0

Fig.-3 - 10

(d) A battery consists of 20 cells each of emf 1.5 volts and
internal resistance 0,2 Lk connected five in series per row,
four rows in parallel. If this battery is connected to an
external resistance of 1.25L how much current will it supp1y1?

2, (a) A copper wire of 2 mm diameter with conductivity of 5.8 x
107 s/m and electron mobility of 0,0032 m2/v is subjected to an
electric field of 20 mV/m. Find
(1) the charge density of free electrons,
(ii) the current density and
(ii1i) the current flowing through the wire. 10

P. T. O.
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(b) Two coils connected in series have a resistance of 18£.and
when connected in parallel have a resistance of 40, Find
the resistance of each coil. _ 10

(c) An_immersion heater takes 1 hour to heat 50 kg. of water from
20°C to boiling point. Obtain power rating of the heater,
Assume efficiency of heating equipment = Q0¥. 10
(d) A hydro-electric power station has an available head of 30 m,
a catchment area of 50 x 106 mz, the rainfall for which is
120 cm. per annum. If 70% of the total rainfall can be collected,
calculate the power that could be generated, Assume the effi-
ciencies of :~Penstock 95%, Turbine 80% and Generator 85%. 10
(a) Determine the stability of the system and comment on the loca-

tion of the roots of the characteristics equation (poles of
the system) using Routh's array.

5 5548 87+12 %420 534100 524150 54100 = O 10

(b) The open loop transfer function of a system with unity feedback
is given by K1(2 S + 1)

G(s) = ¥
S5(5 5 + 1)(1+s)
and the input signal to be applied to the System is given by
Y¥(t) = (1 + 6t), Determine K, So that the steady-state error
of the system is 0.1, 10

(c) A control system with PD controller is shown in Fig.4, If the
velocity error constant K =1000, and the damping ratio 4 =0.5,

find the values of Kp and KD.

R(A)? {Kp t Ko ol \'-——n——-& 2 fm)' c(z;

Fig.-‘l l 10

(d) For the mechanical translational system shown in Fig.-5, obtain
(1) differential equations and (ii¥ transfer function of the

system. K
f o — . galC
Ve . C‘ \ _
7 1} 10
TITTIITIITIIT
Fig.-5 10

(a) A filament lamp of 500 W is suspended at a height of 4.5 m
above the working plane and gives uniform illuminetion over an
area of 6 m diameter. Assuming an efficiency of the reflector
as 70% and efficiency of lamp as 0.8 watt per candle power,
determine the illumination on the working plane. 10

(b) The following parameters of a 3-phase, 400 volt, 50 Hz, 8-pole
star connected induction motor are as follows :=
R1-D.1ZIL, RZ-O.GJI, X1-0.72£1, XZRZ.BBJL, Sr-0.05 and the

ratio of effective stator to rotor turns=1:2. The motor is to
be braked at rated speed and an external resistance of 2,4.{lper

phase (referred to statorg has been inserted into the rotor
circuit. Determine the initial braking torque in plugging. 15

COntd. - cP/jl



(c)

5. (a)

(o)

(e)

6. (a)

(o)

(e)

(d)

7. (a)

(®)

CS(0)EE-I/18

A 200 h.p.(metric) motor has to operate at full load

2000 hours in a year, being shut ggwn for the rei:iniﬁgr
period. Two motors are available - Motor A with 89% effi-
ciency and lMotor B with 90% efficiency. Cost of energy is

6 paise per kwh and interest and depreciation is 10% per

annum, Find how much more amount could be economically paid

for motor B over and above the price of Motor A. 15

What is the percentage saving in feeder copper if the line
voltage in a 2-wire dc system be raised from 220 volts to

400 volts for the same power transmitted over same distance

and having the same power loss. 15

A transmission line has a span of 200 m between level supports.
The conductor has a cross—sectional area of 1.29 cme weighs
1170 kg./km. and has a breaking stress of 4218 kg/cm2,
Calculate the sag for a safety factor of 5, allowing a wind
pressure of 122 kg. per square metre of projected area. What

is the vertical sag ? 10

A 6.6 KV, 10 MVA star connected alternator has a reactance of
2 ohms per phase and negligible resistance. Merz-pPrice protec-
tion is used for protection of winding. The neutral grounding
resistance is 5 ohms. If only 10% of the winding is to remain
unprotected, determine the setting of the relay. 15

GROUP - B
Answer any two questions

In a short circuit test on a circuit breaker, the following
data was obtained on a frequency transient.

(1) Time to reach the peak restriking voltage 55/ sec.
(1i) The peak restriking voltage 100 KV.

Determine the natural frequency of the circuit and average
rate of rise of restriking voltage. 10

The capacitances of a 3-phase belted cable are- 12.6;QF between
the three cores bunched together and the load sheath and 7.4 MF
between one core and the others two connected to sheath., Find the
charging current drawn by the cable when connected to 66 KV,

50 Hz supply. 10

A short 3-phase transmission line with an impedance of (6+J8)1
per phase has sending end and receiving end voltages of 120 KV
and 110 KV respectively for some receiving end load at a pas. of
0.9 lagging. Determine (i) power output and (ii) sending e

power factor. 10

The three conductors of a 3-phase line are arranged at the

corners of a triangle of sides 2m, 2.5m and 4.5m. Calculate

the inductance per KM of the line when the conductors are

regularly transposed, The diameter of each conductor is 1.24 cm.
10

A 3-phase, half wave controlled converter is connected to =a
380 volt supply. The load current is constant at 32 Amps, and
is independent of firing angle. Find the average load voltage
at firing angle O and 45 , given that the tyristors have a
forward voltage drop of 1.2 volt. What is the current rating
of the tyristor 7 " d10
LLOV. 800 rpm d.c motor is operating at 600 rpm an
ggvggSEEBg 75%,rated Eorque is controlled bﬁ B-phgsi, i%ﬁ gulse
tyristor converter. If the back emf at rate speeTh Si R Y
determine the triggering angle of the converter. el np i
the converter is 3-phase, 415 volt, 50 Hz, a.c. Supply.

P. T. O.
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(e) A steady current of 600f¢Amp flows through the plane electrodes

(a)

(b)

(e)

(d)

(a)

(b)

(e)
(d)

seperated by a distance of 0.5 cm. when a voltage of 10 KV is
applied. Determine the Townsend's first ionization constant
(coefficient) if a current of 60 MA flows when the distance of
Seperation is reduced to 0.1 cm. and the field is kept constant
at previous value. 15

A 10 KW, 200 V DC shunt generator has total no-load rotational
losses of 300 W. The armature circuit (including brushes) and
Shunt field resistances are 0.4 & and 2000 respectively.
Calculate the mechanical power Input at rated load. 10

Calculate the voltage across g resistive load that consume s
50 A from a 10 KVA, 400/200 V single phase transformer with a
percentage resistance of 3% and percentage reactance of 6%. 10

A 20 HP, 3 phase, 50 Hz, four pole induction motor has a full
load slip of 3%. The friction and windage losses are 500 W,
Calculate the rotor copper loss. 10

A squirrel cage induction motor having full load slip of 4%
draws 5 times its full load current at Starting. Neglecting
stator impedance and maﬁnetkzing current, calculate the ratio
of maximum torque to full load toraque. 1

A moving coil instrument has a coil 1.5 cm. wide and 1.2 cm.
long. The flux density in the air gap is 1.8 x 10=3 wb/mz.

The spring constant is 1.4 x 10~7 Nm/rad. Determine the number
of turns required to produce an angular deflection of 90°

when current of 5mA is flowing through the coil, 10
Describe the construction and operation of a 3-phase induction
motor. 10
Find the Laplace transformation of Damped sine function, 10

A constant voltage at a frequency of 1 MHz is applied to an
inductor in series with a variable capacitor. When the capacitor
is set 500 pF, the current has its maximum value while it is
reduced to one half when the capacitance is 600 PF. Find the
resistance and Inductance of the inductor, 10
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in one and the same language

Answer any five (5) out of eight

1.(2) What are the parameters generally considered in indoor lighting design? What
do you mean by Light Loss Factor for lighting design? What is the significance of
three values of service illuminance level as mentioned in IS 3646, 1992, Part-1I ?
What do you mean by term service illuminance? 14

(b) Design a general Lighting Scheme with two different options with different
types of lighting system (mentioned below) for an auditorium. The tentative
dimension of the auditorium is 28 m X 12 m X 4 m . The target maintained
average illuminance level is 300 Lux . The overall Light Loss Factor to be
considered as 0.7. Consider the room is to be used for 300 days per year with 10
hours per day. Compute the energy consumption for both the options and clearly
mention which one is the best option from energy saving point of view. Also
calculate LPD (light power density) for both. 16

Option-1

Lighting System type —Luminaire with 2 X 36 W T12 Fluorescent lamp & Electro
Magnetic Ballast

Luminous flux per Lamp = 3100 Lumen

Coefficient of Utilization Value = 0.75

Cost per Luminaire(including Ballast) = Rs 2000/-

Cost per Lamp = Rs. 50/-

Power consumption per luminaire (including Ballast) = 80 w

Option-2

Lighting System type —Luminaire with 2 X 20 W LED tube based lighting system
Luminous flux per Lamp = 3350 Lumen

Coefficient of Utilization Value = 0.85

Cost per Luminaire(including Driver) = Rs 6000/-
P.T.O.
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Power consumption per luminaire (including Ballast) = 42 W

(c) Prove that in case of flat perfect diffuser Luminous Flux ®= IT In where In =
Intensity along normal direction. 10

2.(a)What are the differences between integral cycle control and integral control
for a heating process ? 6

(b)Discuss the starting process of a salt bath furnace. 6

(¢)In a single phase 220V resistance oven the wire temperature is controlled by
series parallel combinations of two nichrome coils, each of 8.5 m length and 0.312
cm conductor dia. Determine the different option of oven temperature. Maximum
temperature of the wire is 1175°C. Take, K=0.57, e=0.95, p=1.09 p-m 12

(d) Justify the following (4X4 =16)

(i)  Thermal plants are not suitable for supplying fluctuating loads
(i1)  Sulphur and oxygen are an undesirable element in coal.

(iii) Balanced draught must be used in thermal power plants.

(iv) Pumped storage plants are economic as peak load plant

3. (a) Explain the principle of delta modulation with neat diagrams. How is
adaptive delta modulation different from delta modulation? 14

b)Explain the Armstrong method of FM generation 6

¢)Mention the drawbacks of installation of higher capacity power plant.

Specify the apprehended problems of distributed generation while uploading in the
grid 10

d)Explain the limitations of renewable energy resources. Write the principai of
operation of solar engine.10

4. (a) An air blast circuit breaker has to open a transformer in the following
operating conditions:

i) Transformer supplying a full load of 200A at 0.8 lagging power factor.
i) Transformer supplying no load i.e. with the secondary terminals open.
Which of these two operations may appear to be more critical? Explain your

answer. 8

(b) A 50Hz, 20 kV generating system with negligible resistance has reactance of 5
ohm is connected to the bus bar through a circuit breaker. The distributed
capacitance to neutral is 0.01uF. Calculate i) the maximum voltage across the
contacts of then circuit breaker when it breaks a short circuit current at current
zero, ii) the frequency of the transient oscillation and iii) the average rate of rise of
restriking voltage upto the first peak of oscillation. 10

(¢) Why autoreclosing feature is preferable for circuit breakers under certain
operating conditions? Why oil circuit breaker is not suitable for auto-reclosing
operation? Name two types of circuit breakers suitable for auto reclosing. Also
state why they are suitable for this purpose. (5+3+2+2=12)

Contd....P-3
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(d) “In a power system, active power - voltage magnitude (P- V) and reactive
power — angle (Q-8) are weakly coupled” — justify this statement. 10

5. (a) Discuss operating principle of an non-directional IDMTL type overcurrent
relay? Draw characteristics of attraction type overcurrent relay and IDMTL type
overcurrent relay. Which one would perform better for feeder protection? Justify
your answer. (5+4+3=12)

(b) An IDMTL relay with PSM =18, is carrying a fault current of 135 A in CT
secondary. The rated current CT secondary current is SA. Calculate plug setting of
the relay. This relay is acting as a backup relay with DTM of 0.2 sec where the

actual time of operation of the primary
PSM| 2| 6 |10 12| 18 | 20 | relay is 0.52 sec. Also calculate TMS of
the relay. 8

Time | 10 |3.8| 3 |2.8|24 |22

(c) Discuss how differential relay is employed for stator winding inter-phase fault

protection of an alternator. Why biasing is required for differential relay? 8

(d) A load of 240 MW is to be shared by the three generators, rated at 75, 125 and
100 MW at a power plant. Determine the optimum distribution of the load and

incremental production cost. Assume operating cost of the three generators to be

respectively 12

C1 =100+ 0.200 P1 +0.001 P12
C2=150+0.160 P2 + 0.002 P22
C3 =200+ 0.100 P1 + 0.001 P32

PT.0O.:
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6. (a) Derive an expression for voltage regulation for a transformer. 10
(b)Two single phase transformers work in parallel on a load of 750 A at 0.8 p.f.
lagging.
Determine the secondary voltage and the output and power-factor of each
transformer. Test data are: _
Open-circuit: 11,000/3,300 V for each transformer.
Short-circuit: with h.v. winding short circuited.
Transformer A-secondary input 200 V. 400 A, 15 kW
Transformer B-secondary input 100 V. 400 A, 20 kW 20

(c)Two identical single phase transformer have tapping at 50% and 86.7% .
Describe with proper diagrams how they can be connected in Scott connection
producing two phase output from three phase input. 10
7.(a) Using the per phase equivalent circuit of a three phase induction motor
discuss how you can determine the parameters of this circuit. Show the schematic
circuit diagram. 15
(b)Describe the phenomenon of cogging and crawling. What measures can
eliminate these effects? 10
(c)The standstill impedances of the two cages of a double-cage induction motor
are (3.2+j1.2) ohm and (0.5+j6.5) ohm respectively. If the full-load slip is 5%, then
find the ratio of starting torque to full-load torque. Neglect magnetizing current and
stator impedance.15
8.(a) A three phase fully controlled full wave rectifier is connected toa 380 V
peak, 50 Hz three phase supply. The load is resistive with a value of 10 ohm. If it is
required to get 400 V DC output voltage, calculate (a) firing angle, and (b) r.m.s
output voltage. 15
(b)Sketch the circuit and explain the operation of a step-down DC-DC Chopper (or
buck converter) feeding a resistive load using relevant waveforms. Derive the
expression for its output average voltage in terms of its input voltage. Also briefly
explain the need for a low-pass LC filter at its output. 15
(c)What is commutation overlap? Sketch with necessary sketches for a three phase
half wave rectifier. 10
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If the questions attempted are in excess of the prescribed number, only the questions attempted

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be in one
and the same language.
lllustrate your answer with suitable sketches and diagrams.

Answer any five Questions, taking at least
two from each Group.

GROUP-A

Critically evaluate Penck's view of "Cycle of Erosion". How
does it differ from Davisian “"Cycle of Erosion" ?

28+12

Describe the various types of land forms developed on Igneous
rock with suitable examples. Critically discuss the theory of
Seafloor spreading.

20+20

Mention the theories related to the origin of Indian Monsoon
emphasizing the role of Jet stream. Explain the phenomenon of
Ozone depletion and its Conseguences.

22+18

Explain the characteristics of Tropical-rainforest biome with
special emphasis on the biodiversity of this region. Mention
the major Consequences of deforestation.

28+12

Classify Map projections on the basis of thelr properties.
Discuss the fundamental properties and principles of Mercator's
projection. State the reascons why this projection is used for
navigational purpose.
8420412
GROUP-B

Define 'Urban morphology', Illustrate at least two models of
Urban land use with suitable examples. What is meant by
"occupational structure".

10+24+6

Critically discuss Von-Thunen's model of agricultural landuse.
State how Zar it is relevant in the present day society. Mention
the physical and cultural factors responsible for the develop-
ment of dairy farming in temperate land.

1448418

Explain the factors which facilitate the concentration of
population in any region. Mention the several measukes of
population growth. State the significance of age-sex struc-
ture of population. 14414412

Critically explain Mackinder's Heartland theory highlighting
a debate on his prediction of Germany would be a super power
of the world. Distinguish between "frontier" and "boundary".

28412

Discuss the concept of "planning region". Explain the methods
of regionalisation.

Illustrate how resource base and technology help in the deve-
lopment of a region.

6+12+22
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Answers may be given either in English-or in Bengali but all answers must be in one
and the same language.

GROUP-A

Answer Question 1 and any two from the rest.

l. Devide India into climatic regions and state the basis of vyour
classification. Elucidate the characteristics of each region
with special reference to the seasonal variation of rainfall,
Explain how the agricultural regions of India are related to
the climatic regions.

10+20+30
2. Attempt a classification of Indian soils, mentioning their
characteristics and area of occurrence. Name the regions where
soil erosion is prevalent in India. Mention the different
programmes adopted by the government to control soil erosion.

. ) . 15+5+10
Fe Analyse in detail the inter-state water dispute with refer-

ence to sharing of Kaveri river water. Describe how far India
has been successful in developing solar power as a non-
conventional energy source.

20+10

4, Write an account of the location and g@rowth of oil refining

industry in India. To what extent is the country capable of
meeting its demand for oil 2

20410

5a Analyse the trend of urbanisation in India during the 20th
century. Discuss the various problems related to urbanisa-
tion in India,

15415
GROUP-B

Answer Question € and any two from the rest.

6. Classify the drainage system of West Bengal on the basis of
their place of origin. Explain the characteristics of each
type. Comment on the problem of flood in West Bengal,
5+25+10

7 Describe the characteristics of the major soil tvpes of West
Bengal. Account for the seasonel variation of rainfall in
West Bengal.

15+15

B. Evaluate the prospects of developing hydrcoelectric power in
West Bengal. Specify the problems of management of natural
resources in the Sundarbon region of West Bengal.
20410
9, Analyse the causes of degeneration of inland water transport
in deltaic West Bengal. What are the problems and prospects
of development of fisheries in the state ?
15+15

10, Elucidate the factors responsible for the growth of population
in West Bengal after independence. Highlight the effect of
migration on population structure and composition in the state.

20+10
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b)
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ii)

T« &)
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c)

8. a)

b)
c)

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

ANSWER ANY FIVE QUESTIONS.

i ——— {1, o o T

Describe five basic concepts of geomorphology.
Describe five aeolian landforms.

State Fundamental Principles of remote sensing and describe
advantages and limitations of this technique.
10410420

What are lineations ? State different types of lineations.
What is the effectiveness of slickenside lineation ?

Give the classification of fold on the basis of interlimb
angle.

State five criteria of recognition of folding,.

20+10+10
Give the Precambrian stratigraphy of Northern Singhbhum.
Give the Palaeozoic stratigraphy of Kashmir,

State the Proterozoic stratigraphy.
20+10+10
Give an account of different types of

i) sSutures of cephalopods
ii) Dentition in Pelecypods

Define Index fossil and state their significance.

Give an outline of evolution of Proboscidae.
20410410
Define Earthquake. How are they caused ?

Give an idea of Earthquake belts in the earth.
Give an idea of floral composition in Upper Gondwana.

Briefly describe of cosmic abundance of elements.
10410410410
Give an account cof hydrological cycle.
What do you mean by
a) secondary porosity b) Aquiland

c) transmissivity d) perched Watertable

20420
Define 'Landslids'. Give an idea of causes and remedies of
landslids.

Which site is more suitable for erection of dam and why ?

i) Beds are dipping towards the upstream
ii) Beds are dipping towards the downstream

What are 'compressive strength' and 'shear strength' of a
building stone and state their valus in case of basalts
and granits.

20410410

State how are landforms controlled by geologic structure
and lithology.

What are (hol) and (okl) joints. State with diagrams.,

Give an idea of marine rocks in Gondwana.
20+10+10
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in one and the same language.

GROUP-2
Answer any three of the following Questions :

1. a) What are crystal systems ? Illustrate with Stereogram the
forms of the normal class of Tetragonal System. Draw a neat
sketch of the crystal form of normal class.

20

b) What is & twin crystal ? Illustrate twin laws and common
types of twins in rock-forming minerals.

20

2. a) Briefly state different approaches for the classification of
igneous rocks. Illustrate with diagram the IUGS classification
of plutonic igneous rocks. 20

b) Briefly describe the mechanisms of magmatic differenciation.
20

3. a Illustrate with neat sketches the primary sedimentary struc-
tures that can be used for distinguishing between a normal
and an overturned limb of a fold. 20
b) How are carbonate rocks classified based on textural components ?
State genetic implications for such classification. 20

4, a) Give an account of the origin of bauxite deposits. Briefly

state the major types of bauxite deposits in India and their
distribution. 20

b) What are porphyry copper deposits 7 Briefly state characteri-
stics and mode of origin of such deposits,

20
5. a) What are metamorphic facies ? How are metamorphic facies
classified ?
20
b) Give an account of mineralogical and textural changes in basic
igneous rocks during regional metamorphism.
20
GROUP-B
Answer any two of the following Questions :
6. Write notes on any four of the following :
i) Migmatites
ii) Pyroclastic deposits
iidi) Carbonate Cements
iv) Earthguake hazards
v) Optical indicatrix diagrams 10x4
7. a) Illustrate with neat sketches the principles of optic sign
determination from interference figures of biaxial minerals.
20
b) Briefly discuss the petrogenesis of anorthosites. 20

P.Ts0,
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Give an account of impact of mining activities on environment,
Suggest possible measures for the mitigation of such hazards.

20

Illustrate with neat sketches the facies model for sedimenta-
tion in meandering £luvial system.

20
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If the questions attempted are in excess of the prescribed number, only the qﬁestions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali or in Nepali but all answers must be
in one and the same language.

GROUP=2
Answer any three Questions i~ 10x3

-a) How valuable are literary sources for the reconstruction of

ancient Indian history ?

b) Discuss the various theories regarding the decline of Harappan
civilization.

c) To what extent was later Vedic socliety different from the early
Vedic one ?

d) Would you consider the Gupta period a 'Golden Age' ?

Ansvwer any two Questions :- 20x2

a) Discuss the administrative system of the Mauryan empire,

b) Discuss the position of Women in the Gupta empire.

c) Discuss the system of local self-government under the Cholas.
a) Discuss the significance of Arab conquest of Sind.

Write an Essay on any One of the following - 30

a) The debate on Indian Feudalism,
b) The development of art and literature under the Palas and Senas.
c) Discuss the accounts of India presented in the writings of
foreign travellers such as Huen Tsang, Fa Hien, Alberuni etc.
GROUP=-B
Answer any three Questions i- 10x3

a) Discuss Balban's theory of kingship.

b) Discuss the impact of the Sufi Movement on Indian society
and culture,

c) Examine the salient features of Akbar's religious policy.
d) TWrite a note on Mughal paintings.

Answer any two Questions i- 20x2
al Discuss the reforms of Firuz Tughlag. How far was he responsible

for the decline of the Delhi Sultanate ?

b) How would you explain the origin of the Bhakti Movement in
medieval India ?

c) Discuss the major features of the Mansabdari system of Akbar,
What changes were introduced in the system under Akbar's
successors 7

Write an Essay on any One of the following :- 30

a) The debate on the decline and disintegration of the Mughal
empire.

b) BEconomy and society in the Vijaynagar empire with reference
to the accounts of foreign travellers.
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Answers may be given either in English or in Benga

li or in Nepali but all answers must be

in one and the same language.

GROUP-2

Answer Question No.l1 and any two

from the re

Answer any one Question :-

st.

Write a note on Dual System of Administration of Bengal.

How did it affect the political
bengal ?

economy of early colonial

Define economic nationalism in colonial India with refe-

rence to a few concrete issues i
and early twentieth centuries.

n the late nineteenth

Write a note on Brahmo Samaj, Arva Samaj and Ramkrishna

Missione.

To what extent India's first war of independence in 1857
was result of popular discontent against the British rule
How would you explain the failure of the movement ?

Identify the factors responsible for growth of Indian
National Congress in 1885. Discuss M. K. Gandhi's
naticnalist movements within Congress.

Write a note on framing of Indian constitution after 1947
with special reference to the issue of integration of

princely states.

GROUP-B

Answer Question No.5 and any two
from the rest.

Answer any one Question -

Identify the causes behind French Revolution of 1789.

Discuss nature and impact of Industrial revolution in

England,

Discuss the rise of fascism in inter war Italy,

Write a note on the making of Russian revoluti
: I s on leadin
to foundation of a socialist state. 9

Identify the causes and consequences of second world war.

What were the causes behind disintegration of Soviet

Union ? How collapse of Soviet U
changes in Eastern Europe.

nion brought political

20
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If the questions attempted are in excess of the prescribed number,
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only the questions attempted first up to the prescribed number
shall Dbe valued and the remaining ones ignored.

Answers may be written either in English or in Bengali but all
answers must be in ocne and the same language.

GROUP ~ A
Answer any three questions

(a) "For the philosophy underlying our Constitution we must look
back into the historic objective resolution ... which was
adopted by the Constituent Assembly on January 22, 1947 and
which inspired the shaping of the Constitution through all
its subsequent stages" - In the light of the statement discuss
the uncderlying philosophy of the Constitution of India.

(b) Discuss the outstanding features of the Constitution of
India. 20 + 20

(a) Discuss the law relating to protective discrimination under
Articles 15 and 16 of the Constitution of India.

(b) Discuss the various facets of freedom of conscience and free
profession, practice and propagation of religion under Articles
25 to 28 of the Constitution of India. 20 + 20

(a) Critically discuss the relation between fundamental rights and
directive principles under the Constitution of India.

(b) Discuss about various fundamental duties under the Constitution
of India and evaluate their importance. 20 + 20

(a) Discuss about the schewe of distribution of legislative powers
between Union and State under the Indian Constitution.

(b) Discuss about the administrative relation between the Union
and State under the Constitution of India. 20 + 20

(a) State in brief about the procedure of the amendment of the
Constitution of India.

(b) Write a note on election of the President of India, 20 + 20

Write notes on any two of the following :-

(a) System of Panchayats and Municipalities
(b) Power of Judicial Review
(e¢) Administration of scheduled and tribal areas. 20 x 2

P. T. O.



7.

8.

9.

10,

(a)
(b)

(a)
(b)

(a)
(b)

(a)

(b)
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GROUP - B

Answer any one guestion

Discuss about different sources of international law.

State in brief about nature of international law. 20 + 20
Discuss about the importance of law of treaty in international
law.

Discuss about recent development of human rights under inter-
national law, 20 + 20

GROUP - C
Anawer any one question

Discuss about various school of jurisprudence.
Write an explanatory note on sources of law. 20 + 20

"Rights and duties are co-relative" - In the light of the
statement discuss about the relationship between rights and
duties.,

Write an essay on the concept of person in Jurisprudence.
20 + 20

98539588858 855588888
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LAW - PAPER-II

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

GROUP - A

Answer Question No.l and any three questions from the

(a)
(b)
(c)
(d)
(e)
(£)

(a)
(b)

(2)
(b)
(a)
(b)
(a)
(b)

(a)
(b)

rest ol the Group- A.

Tort and Breach of Contract

Injuria sine damno

Vicarious liability

Public Nuisance

Rule of strict liability

Essentials of 'a Tort. 5 x 4

Discuss about the general defences in law of Tort.
Discuss about the principle relating to remoteness of
damage. 10 + 10

Enumarate the provisions of law relating extra-territorial
operation of the Indian Penal Code.

Mention some of the mental elements that play a significant

part in criminal law with reference to certain offences in
the Indian Penal Code. 10 + 10
Discuss about the general exception under the Indian Penal Code.
Write the difference between culpable homicide and murder.

10 + 10

What are the main ingredients of the offences of Grievous Hurt?
Distinguish between Hurt and Grievous Hurt.

Discuss the relating to offences against marriage under the
Indian Penal Code. 10 + 10
Discuss the law relating to attempt under the Indian Penal Code.

Distinguish between Mistake of Fact and Mistake of Law. Do you
thing medical insanity is a good defence in the I.P.C. -
Discuss with case law. 10 + 10

GROUP - B
Answer Question No.7 and any three questions
from the rest of the Group.

Write short notes on any four of the following :-

(a)
(b)
(e)
(a)
(e)
(£)

Minor's agreement

Fraud and Misrepresentation

Voidable contract and contingent contract

Agreement in restraint of legal proceedings

Anticipatory breach of contract

Free consent. 5 x 4

P, T. O,
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8. Define consideration. What is past, present and future consi-
deration ? Is it possible to make a valid contract without the
presence of consideration ? Discuss with exceptions. 20

9. Discuss various principles relating to quasi-contract under the
Indian Contract Act, 1872. 20

10. State in brief about various remedies available for breach of
contract, 20

11. (a) Explain the concept acceptance.

(b) Explain various modes of revocation of offer. 10 + 10
12. (a) Write a note on standard form of contract.
(b) Explain the concept promissory estoppel. 10 + 10
GROUP - C

Answer Question No.1l3 and any one from the
rest of the group.

13. Write short notes on any four of the following :-

(a) Burden of proof

(b) Hostile witness

(c) Examination of Chief

(d) Previledged communication

(e) Doctrine of Res-gestae

(f) May presume, shall presume and conclusive proof. 5 x &4

14. (a) "All confessions are admissions but all admissions are not
confessions" — Explain.

(b) Explain and illustrate "May Presume", "shall presume",
"conclusive proof" and "best evidence".

(c) What is dying declarations ? Discuss the evidencery value of
dying declaration.

(d) Discuss the concept of "expert opinion"™ with case law. 5 x 4
15. Define and explain the doctrine "Estoppel",Discuss in brief the

rules upon which the rule of estoppel is laid down in the Indian
Evidence Act. 20
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Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of th

e prescribed number, only the questions attempted
first up to the prescribed number shal

| be valued and the remaining ones ignored.,

Answers may be given either in English or in Bengali but all answers must be in one
and the same language.

1. Answer any two questions :-

(a) Find a basis and dimension of the subsperce W of R3,
where W = .i(x,y,z) + R-‘" : x+2y+z=0, 2x+y+3z-=0}

(b) The matrix of a linear ma ping T : IRB-} R with respect to
the ordered basis ((0,1,15, (1,0,1), (1,1,W)) of T3 is
given by (g g %\ Fina 1.

2 -1 2
Find the matrix of T relative to ordered basis 2,1,1),
(1,2,1), (1,1,2) of W,

i s X) is a polynomial of degree Y1 and lge IR, prove that
a bettger{ two rgal roots of p(;:? = 0 there is a real root of

B(x) + kp(x) = 0. 10 x 2
2. Answer any two questions :-—

6
(a) A sequence {un} is defined by “n)0 and un+1 = T Ymwenw

(1) Prove that the subsequence iuzn_ﬁand {uzn} converge to
the same limit.

(11) Find lim U
N>C

(b) Test the convergence of the series} U  where U, =n’n 1 -—-,’n 1
1)2n 10 x 2
nd lim (1 + = x
(e) FL 'h-+uc( n
3. Answer any two qu;stj-.onﬂq_:- o & gialls
(a) Prove that T ¢ J__?L.- o -5
me S

(b) Is r'n(x) = -?f—n unifermly convergent on [0,1] 7 Justify it.
n“x

(c) Find the radius of convergence of the power series

2 3
x+'§T.22+'§T33+00l£ 10x2
4. Answer any two questions :-
(a) Determine the condition for which the system of equations

;.C : gyf-zzg-‘lb admits of (i) only one

5x + 7y + az = b
Solution (1i) no solution (iii) many solution.
PI T. 0.
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(b) Find the asymptotes of the given curve x3+y3—3xy = 0

(c) Find the pedal equation of the following curve rz-aZSin 28. 10x2
5. Answer any two questions i-

(a) Show that the triange formed by stulines ax® + 2hxy + by2 =0
and the st.line [x+my=1 is rightzanglgd ir (a+b)(aL2+2hLm+bm2)=O

(b) If a point lies on the ellipse f,—,—_+ %’i = 1, prove that its
% 2
olar w.r.t. the ellipse %5 + ¥__ . -
pola P :2‘ ;T 1 touches the gllipse

. 2 2
i
a 2 ; b y_2 1

(c) Show that the product of focal distances of a point on an
ellipse is equal to the square of the length of semi-diameter
parallel to the tangent at this point. 1

6. Answer any two questions ;-
(a) The plane [x+my=0 is rotated about its line of intersection
with the plane z=0 through an angle<C. Prove that in its new
-position, its equation will be [x+my * z,hﬁh&tan-c = 05
(b) If the lines x = ay + b = cz + d, X =y +h=%z +§ are
co-planar, then show that (3 - c) (<P~ bx) = (a -« )(cé - d¥ ).

(c) Show that the locus of a point which is equidistant from the
given straight lines y = mx, z=c and y=mx, z= -c is

mxy + c¢(1#m”)z = Q. 10x2
7. Answer any two questions :-
(a) Solve : y2log y = x}y + pz
(b) sSolve : (D2—3D+2)y = goX
(¢) Solve

L 1]

2
d d
(x+2)g;§ ~ (2x+5)a§ + 2y = (x+1)e¥ 10x2

8., Answer any two questions i-

(a) Solve xik + yzq = (x+y)z
(b) Solve by Charpit method (x°-y%) pg - xy (p2 - q2) = 1

(c) Find the complete integral of 22 = Paxy
(P, 9 have their usual significance) 10x2

9. Answer any two questions i-

(a) The moments of a system of forces about the points (0,0),
(a,0), (0,a) are aw, 2aw, 3aw respectively. Find the components
of their resultants parallel to the co-ordinate axes and the
equation to its line of action.

b) Two equal ladders of weight w are placed so as to lean egainst
(b) each other at an angle 2% , with tgeir ends resting on agrough

horizontal floor, the coefficients of friction of which w.r.t.
either being/(., then show that tan 97/47% tang .

Contd...P/3.
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(e) If a force (X, Y, Z) act along a generator of the hyperbelic

2 2
X
parabolid = = S g% and be equivalent to an equal forces

a b
(X,Y,Z) at the origin together with a couple (L,M,N), show
that al. + bM = Oy bX # aY = O and ¢N + abZ = 0 10x2

10. Answer any two questions :-

(a) A particle moving in a straight line is acted on by a force

(b)

(e)

which works at a constant rate and changes its velocity from
u toV¥ in passing over a distance x, Prove that the time

taken is 3(u'+U )x
2(u2+uk9 + 192)

Two perfectly inelastic bodies of masses m, and m, moving
with velocities Uy and U, in the same direction impinge
directly. Show that the loss of kinetic energy due to impact is
1 m
5 m1 2 (u1 = uZJZ

e

A particle is executing a S.H.M., in a straight line under an
accleration ﬂ'l(distance). If a periodic force mL Cospt be
introduced and the time period of force vibration increased
to 1% times, show that gp= 4L, 10x2

§88898858888888
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MATHEMATICS - PAPER-II

Time Allowed : 3 Hours Full Marks : 200

IFthe questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be in one
and the same language.

GROUP - A
Answer any five questions
1. (a) The roats of the equation 22 + pz + q = 0, where p, q are

complex numbers, are represented by the points A, B on the
complex plane. If OA=0OB and £AOB=2p , where O is the origin,

rove that -
J p'2 = 4g caszﬁ 14
(b) Prove that 3.4““2 3 (mod 9) for all positive integer n.
Find the remainder when 1 ! + 2 ! + 3 1 + .., + 50! is
divided by 15. If p be a prime number greater than 2, prove
that
1P+ 2P+ ..+ (p-1)P =0 (mod p). L+5+5

2. (a) If the product of two roots of the equation x“*px3+qx2+rx+s =0

be equal to the product of the other two, prove that I,2“1)2,_;,“
If p#0, show that the equation can be solved by the

substitution x + 5;‘— =t 10 + 4

(b) If n be a positive integer, prove that

1 Z BT edls wws (G0 5 ‘1; g 3
m 5-9-13-'00- (""n + 1 hn + 3 -1&

= Show that if G is a group of order 10, then it must have a

e 48 subgroup of order 5. Suppose G is a finite group of order pq,
where p, g are primes and p» q. Show that G has at most one
subgroup of order p. 8 + 6

(b) If G is a group such that T?E')' is cyclic, where Z(G) is the
center of G, then show that G is abelian. 14

2 2
4., (a) Given that f(x,y) ={ﬁ-—r, x“ + y =0
Xty
0

3 whenx2+y2 =0
Prove that f is continuous at (0,0) and f_, fy both exist at
(0,0) but £ is not differentiable at (0,0). L+ 5 + 5

]

X
(v) Prove that the functions u, v, w given by u vz V= EE':E and

W = == are linearly independent. But u,9 , w are related by the
K-
relation W9+ LW +WW = -1

5. (a) If @ is :;constant vector, then prove that
-y

S K
< z = 14
curl 83 ! = - .;3 + fs_ (2. F¥)  wherer | 7|
- - - _
(b) Evaluate HF. -g ds, where F = yl1 + zx? zk and $ istth:r
surface of the plane 2x + y = 6 in the first octant cut o

14
by the plane z = k.

P. T. O,



6. (a)

8. (a)

(b)

9, (a)

(®)

10. (a)

(b)
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Let x be the set of all real valued continuously differentiable
functions on a, b and d is defined on Xx X by

85 Su f
a(£,8) =, 7% 1) - s0] + 3 |2 ) - g (x)
for f, g & X ; prove that (x, d) is a metric space. 14

Show that W(x,y) = exc13y is harmonic. Determine its harmonic
conjugate. 6+ 8

Ify= x3+x2-2x+1, calculate the values of y for x = 0,1,2,3,4,5
and form the difference table., Find the value of y at x=6 6y
extending the table and verify that the same value is obtained

by substitution. 14

Obtain a real root of the equation eX - 3x = O, by Newton-Rapson

method, correct to four decimal places, 14
GROUP - B

Answer any two questions

Let X and Y be two continuous random variables having joint
probability density function
f(x,y) = 1 = § - }5’, 0£x 42, 04y 21
= 0, otherwise.
Obtain the marginal densities of X and y. Also find
E(xy), P(x£y) and P(x31, y<£0.5) 5+5+5+5

If the probability density function of a random variable x is
given by

f(x) =ce =LLXx4< |, find the value of C
and the variance of the distribution. 5+ 5

—(x%+2x+3)

Show that the correlation coefficient between two random
variables lies between 1 and -1. 15

Out of two regression lines given by x + 2y = 5 and 2x + 3y = 8

which one is the regression line of x on vy ?

Find also the values of X, ¥, r and &y, given that . = 12,
5+2.5+2.5+2.5+2,5

Apply the two-phase process to show that the following L.P.F
has unbounded solution :

Max., 2 = 2x1 - X5 + x3
Subject to Xq X5 = 3x3 £ 8
1+x1 -x, * X3 > 2
Xys Xy, x3 7 0 15

Find the optimum assignment to find the minimum cost for the
assignment problem with the following cost matrix -

M, M, M3 My, M5

I 8 4 2 6 1

| o 9 5 5 4

Js 3 8 9 2 6

Ja 4 3 1 o 3

Js 9 5 8 9 5 15

$358888985555588886
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MECHANICAL ENGINEERING-PAPER - I

Time Allowed : 3 Hours

l. The crank of a slider cr

If the questions atte
only the questions attempted first up to

Full Marks 200

mpted are in excess of the prescribed number,

the prescribed number

shall be valued and the remaining ones ignored.

Answers may be written either in English or in Bengali but all
answers must be in one and the same language.

Answer any five questions

ank mechanism rotates clockwise at a
constant speed of 300 r.p.m, The crank is 150 mm and the connecting
rod is 600 mm long.

Determine graphically :

(1) Linear velocity and acceleration of the midpoint of the
connecting rod, and

(ii) Angular velocity and angular acceleratio

n of the connecting
rod, at a crank angle of 45° from inner

dead centre position,

40
(a) A leather belt is required to transmit 7.5 kw from a pulley
1.2 m in diameter, running at 250 r.p.m. The angle embraced
is 165° and the coefficient of friction between the belt and
the pulley is 0.3. If the safe working stress for the leather
belt is 1.5 MPa, density of leather 1 Mg/m3 and the thickness

of belt is 10 mm, determine the width of the belt taking

centrifugal tension into account. 20

(b) Frove that the speed at which a belt should be run to transmit
maximum power is that at which the maximum allowable tension
is three times the centrifugal tension in the belt st that
speed. 20

(a) A shaft fitted with a flywheel rotates at 250 r.p.m. and drives
a machine., The torque of machine varies in a cyclic manner over
a period of 3 revolutions. The torque rises from 750 N-m to
3000 N-m uniformly during ¥2 revolution and remains constant
for the following revolution. It then falls uniformly to
750 N-m during the next Y2 revolution and remsins constant for
one revolution, the cycle being repeated thereafter.

Determine the power required to drive the machine and
percentage fluctuation in speed, if the driving torque applied
to the shaft is constant and the mass of the flywheel is 500 Eg.
with radius of gyration of 600 mm.

(b) The arms of a Porter governor arg eazﬂ %gglm?slgnﬁgagidp%;gted

on the governor axis, The mass of ea A el ;otation
f the central sleeve is 30 kg. The ra _
ggsihg balls is 150 mm when the s;eeve begins to rise a?ﬁe
reaches a value of 200 mm forlgaiﬁmuﬁrigiggﬁ Eﬁtgggigieeve =
of the governor. e

zgiiigizggeof 20 N %I load at the sleeve, determine how the -
speed range is modified.

4. (a) A steel girder of uniform section, 14 metres long is simply

loads of 90 kN
nds. It carries concentrated
Eﬁgpggtiﬁ 2% tﬁz Eoints 3 metres and 4.5 metres from the two

late

ends respectively. Calcu

(i) the deflection at the points under the two loads &
flection.

(ii) the maximum deh ¢ - 5 e

0 = 10 kN/m
: =64 x 10 m and E = 210 x
Given : I -



(b)

5. (a)

(b)

(e)

6. (a)

(b)

7. (a)
(b)

8. (a)

()

Ccs-(0)ME-I/18

A crane—-chain whose sectional area is 6.25 cm2 carries a

load of 10 kN. As it is being lowered at a uniform rate of
40m/min., the chain gets jammed suddenly, at which time the
length of the chain unwound is 10 m. Estimte the stress
induced in the chain due to sudden stoppage. Neglect the
weight of the chain. -

Take E = 2.1 x 10° N/m® 15

Calculate the equilibrium number of vacancies per cubic meter
for copper at 1000°C. The energy for vacanc¥ formation is

0.9 eV/atom, the atomic weight and density (at 1000°C) for
copper are 63.5 g/mol and 8.4 g/cmd, respectively. Take
Boltsmann's Constant as g,62 x 10-2 ev/atom-k. 15

For a 79.65 wtk% Fe — 0.35 wt¥% C alloy at a temperature Jjust
below the eutectoid, determine the following :~

(i) The fractions of total ferrite and cementite phases
(ii) The fractions of the proeutectoid ferrite and pearlite
(1ii) The fraction of eutectoid ferrite,. 20

Briefly state the differences between Pearlite and spherodite
relative to microstructure and mechanical properties. 5

The voltage — length characteristic of a direct current arc is
given by V = (20 + 401.) Volts where, L is the length of arc in
Cm. The power source characteristic is approximated by a
straight line with an open circuit voltage = 80V and a short
circuit current is 1000 amp.

Determine the optimum are length and the corresponding arc
power. 20

During an electric discharge drilling of 10 mm square hole in
a low carbon steel plate of 5 mm thickness, brass tool and
kerosene are used. The resistance and capacitance in the
relaxation circuit are 50.n.and 10A4F respectively. The supply
voltage is 200V and thegap is maintained at such a value that
the discharge takes place at 150V. Estimate the time required
to complete the drilling process. 20

What do you understand by E0Q ? Explain graphically. 20

A Company has got a demand for particular part at 10,000
ugits per ygar.tThe cost per unit is k.2 and it costs k.36 to
place an order to process the delivery. The inventory carryi
cost is estimated at 9% of average inventory investmgit:' FEe

Determine :-
i) Economic Order Quantity (E O Q)

ii) Optimum member of orders placed per annum
iii) Minimum total cost of inventory ger annum,

20

Give a flow chart for finding greatest amo
ng thr

to visualize the working of the algorithm. & e¢ members 20
A file called "STUDENT.DAT" contains infor
student roll number, name and total ma?kg,mation such as
Write a C Programme to creat ;
n students. e a file to store details of 2

§83888555558658588
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MECHANICAL ENGINEERING-PAPER - II

Time Allowed : 3 Hours

Full Marks : 200

If the questions attempted are in excess of the
prescribed number
only the questions attempted first up to the prescribed number '

shall be valued and the remaining ones ignored,

Answers may be given either in English or in Bengali but all

answers must be in one and the same language.

Answer any five questions

1. (a) A uniform, closed cylindrical buoy, 1l.5m high, 1.0m diameter

(b)

(e)

(a)

and of mass 81 kg. i1s to float with its axis vertical in sea
water of density 1025 kg./m3, A body of mass 11 kg. is
attached to the centre of the top surface of the buoy. Show

that, if the buoy floats freely, initial instability will
occur.

With the help of neat sketches, explain the performance
characteristics of axial flow pump and mixed flow pump.

An experiment to determine the force (F) arising from the
steady low—-speed flow with velocity u past a smooth sphere of
digmeter d is glanned. The Sphere is immersed in the fluid of
density f and dynamic viscosity A, so that free surface effects
are sgbsent. Carry out a dimensional analysis for finding an
expression of F (force on the sphere). 10 + 10 + 20

Write Kelvin—-Planck and €lausius statements of second law of
thermodynamics and prove their equivalence.

(b) The interior lighting of refrigerators are provided by incande-

(e)

(d)

(a)

(b)

(d)

scent lamps whose switches are actuated by the opening of the
refrigerator door. Consider a refrigerator whose 40 W light
bulb remains on continuously as a result of a malfunction of
the switch. If the refrigefator has a cop of 1.4 and the cost
of electricity is B.5.00 per kWh, determine the increase in
the energy consumption of the refrigerator and its cost per
year if the switch is not fixed., Assume the refrigerator is
opened 20 times a day for an average of 308,

Prove that for the same compression ratio, the efficiency of
Otto Cycle is more than that of Diesel Cycle.

Find the percentage loss in dual’ efficiency of diesel engine

with compression ratio of 15, by delaying the fuel cut off from

6% to 10% stroke. Sketch the P-V and T-S diagram of the cycle.
7+12+6+15

Neatly sketch the P-V and T-S diagram of Brayton Cycle. Hence
derive the expressions for efficiency and maximum work output.

What is an adiabatic process ? For an jdeal gas, find out the
expression of work dome in adiabatic process.

Explain reversible process and irreversible process. State the
conditions of reversibility.

d
te evaluated for a wind farm is observed to have steady
sigéseat : speed of 8.5 m/s. Determine the wind energy (i) per
unit mass, (ii) for a mass of 15 kg. and (iii) for a f%gyszgzio
of 1155 kg./s of air.

P- Tn 0.



4, (a)

(b)

(e)

(a)

(b)
(e)
(a)

(a)
(b)
(e)

(a)
(b)

(e)
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Determine the shape factor F 4 for the surfaces shown in the

figure-1 interms of the known shape factors for perpendicular
rectangles with a common edge.

Ay
Ag

As lﬂ!ll

Figure-1

Write short notes on parallel flow type and counter flow type
heat exchangers.

An alluminium (k = 204 W/m-K) rod 20 mm diameter and 200 mm

long protrudes from a wall which is maintained at 300° C. The
end of the rod is insulated and the surface of the rod is
exposed to air at 30°C., The convective heat tEansfer coefficient
between the rod surface and the air is 10 W/me-K. Calculate the
heat lost by the rod. Also calculate the temperature of the rod
at a distance of 100 mm from the wall. 12+8+20

A power station supplies the following loads to the consumers :
Time in hour 0-6 6-10 10-12 12-16 16-20 20-24

Load in MW & 32 70 85 62 100 70

(1) Draw the load curve and estimate the load factor of the
power station.

(i1) What is load factor of a stand by equipment of 30 MW
capacity if it takes up all loads about 70 MW ? What is
its use factor ?

Explain the effect of regeneration on steam cycle output and
efficiency.

When does reheating of steam become necessary ? Explain the
effect of reheat on cycle output and efficiency.

A single jet impulse turbine of 10 Mw capacity is to work under
a head of 500 m, If the sSpecific speed of the turbine is 10,
the overall efficiency is 80% and the coefficient of velocity
is 0.98. Find the diameters of the Jet and the bucket wheel,
Assume the speed of the bucket wheel is 0.46 of the velocity

of Jet. 15+8+7+10

Derive an expression of L MT D in connection with parallel
flow heat exchangar,

What is circulation ratio ? Mention the range in which the
circulation should vary,

Define draught. With the help of neat sketches eXplain the
working principle of ID fan and FD fan. 20+6+14

Give a neat sketch of a Simple carburetor and explain it,

Discuss the stages of combustion in CI engines. Give
sketches, ng Give necessary

A four stroke four cylinder gasoline engine has bor T
and stroke of 100 mm, On test it develogs a torque §r°557ﬁ_ﬂm

when runn t 3000 rpm. th

cylinder ggss Ca, thapgelggiveaef%fgigggf ﬂf%ﬁmﬁeéﬁe§%°¥o
brake thermal efficiency is 0.5 and the calorific value of the
fuel is 42 MJ/kg., determine the fuel consumption in kg.?h and

the BMEp. 12+12+16
Contd...p/3.



8. (a)
(b)

(e)

(d)

(e)
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Explain Joule-Thomson coefficient. What does it represent ?
Describve the inversion line and the meximum inversion temperature,

Why is the Carnot Cycle not a realistic model for steam power
plants ? Explain.

How do actual vapour power cycles differ from idealised one ?
Compare the pressure at the inlet and the exit of the boiler
for (i) actual (ii) ideal cycles,

What is dew point temperature 7 What is the difference between
specific humidity and relative humidity ? Why are the chilled
water lines always wrapped with vapour barrier jackets 7

Can the water vapour in air be treated as an ideal gas 7
Explain. 10+6+8+12+4

§988858858588888888
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If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Group - A

Answer any three questions

40x3

1. (a) What are the different Management Principles which are
to be followed by any organisation? A thought from
Henry Fayol - Illustrate.

(b) Briefly narrate functions of Management.

2.(a} In a process of influencing people what are the leadership
styles, generally seen in management practice,

(b} Briefly illustrate with example Delegation and De-centralisation.

3. (a) What are the roles of a manager in the organisation?
(b} Discuss concept of 'Span of Control' - mention 'Graicunas
theory'.
4. (a) Give two 'Motivation Theory' in management practices -
generally adopted by leader.
(b) Briefly discuss difference between Herzberg's Hygiene theory
and Mcclelland's Need theory.
5.(al Prepare a job Analysis Information Sheet (Fomat).

(b) What are the types of groups, seen in the organisation?
Group behaviour is dependent on Belief and attitudes -
discuss.

Group - B

Answer any two questions 40x2

6. (a) What are the steps to be adopted to implement TQM in
organisation?

(b) 'JIT system of Management help right materials at right
time' - explain
7.(al What is Conflict Management?
(b} Is there any tool of finding the quality of a manager on
Conflict Ekesolution,
8. (a) What is Business Process ERe-engineering (BPR .
(b) What are the steps to follow to implement BPK.
9, (a) Discuss why material management is temed now-a-days
as SCM: (Supply chain management) .

(b) 'Six-Sigmé’ -~ is an improvement process of Quality
achievement -~ Discuss.
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Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Answer any five questions

1.8) Draw an outline of the evolution of the marketing concept
s0 as to reach the concept of 'Modem Concept of Marketing'.

b} "Successful scanning of macro marketing environment is key
to success in business", Explain with examples in Indian
perspective, 15425

2.a) What functions you are supposed to perform as Finance
Manager of a corporate body7? 'Equity Capital is the
costliest capital', Justify your answer with appropriate
example.

b) For which reasons capital budgeting decisions are important?
Elucidate them, Explain IRR and Pay Back Period with examples.
10+10+10+10

. 3.2) Suppose, you are appointed as HR Manager im a large
modern organisation. What roles would you performi:

b) Compare and contrast between extemal and internal sources
of recruitment highlighting their respective merits and
demerits, 20+20

4.8) Make a diagrammatic presentation of life cycle of a
consumer product with necessary explanation. Suggest
suitable remedial strategies for each stage,.

b} Discuss post purchase consumer behaviour with necessary
examples. 30+10

5.a) How can employee involvement result in increased productivity:
Justify Quality Circles as effective tool to increase
employee involvement.

b) "Collective bargaining is probably the most effective method
of settling industrial disputes". Explain with reasoning. 20420

6.a) SWOT analysis is foundation for any strategy fomulation.
Explain.

b) M. Porter's Five Forces Framework teaches us how to fommulate
strategy to have competitive advantage over rivals. Justify
your answer with analysis of Five Forces Framework. 10+30

7.8) Describe PERT and CPM and mention their applicability.

b} Illuminate on cultural dimension in international marketing.
Compare between value pricing and perceived value pricing.
10+20+10
8. Write notes on the following 3

(Answer any four)
i) 4Ps Vs, 4Cs

ii) Break even analysis_

iii) Values and Ethics,

iv) Training and Development,
v) Grievance Redressal Mechanism in industrial organisation,

10x4
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MEDICAL SCIENCE — PAPER-I
Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be written either in English or in Bengali but all answers must be
in one and the same language

Answer any four Questions s- _ 10x4
a) Briefly describe the origin, insertion, blood supply, nerve
supply and clinical anatomy of Deltoid muscle.

b) Enumerate the muscles of hand and mention their nerve supply
and functions.

c¢) Describe briefly the pathway and tributaries of Saphenous vein.
d) Write a note on Arterial Circle of Willi's.

e) Give a summary of Krebs citric acid cycle,

£) Write a note on ketone body synthesis, utilisation and excretion,

Answer any four Questions :- _ 10x4

a) Briefly describe events of Cardiac Cycle.
b) Differentiate between Isotonic & Isometric muscle contraction.

c) Briefly describe the physiology of neuro-motor junction and
mention the diseases associated with it.

d) Describe in brief how the Kidneys regulate water absorption
in the body.

e) Mention the salient features of genetic code.

£) Give a brief note on formation, activation and regulation of
Vitamin D in the human body.
Answer any four Questions :- 10x4

a) Write the classification of streptococcus., Add a note on group B
streptococcus.

b) Describe the types of genetic transfer in a bacteria.

c) What is a granuloma ? Describe the mechanism of granuloma
formation.

d) Describe the mechanism of cell injury.
e) What is paraneoplastic syndrome ZEnumerate some papaneoplastic

sundomes.

£f) Differentiate between chronic Bronchitis and Predominant
emphysema,
Answer any four Questions - 10x4

a) Mention adverse effects of phenytoin.

b) Classify Anti arrhythmic drugs.

c) Write a note on Cell Wall synthesis inhibitor antimicrobials,

d) Enumerate the uses of beta-blockers.

e) Differentiate between innate immunity and adoptive immunity.

f) Differentiate between Rickettsia, organism, mycoplasma and
chlamydia.

P.T.0,
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...........

Answer any four Questions := 10x4
Describe the clinical features and management of organophos-
phorous poisoning.

Write a note on Methyl Alcohol poisoning.

Briefly define rape and mention the punishment of rape in
India.

Describe the difinite signs of death due to antemortem
hanging.

What are the types of evident ? Differentiate between dying
declaration and dying deposition.

What is hurt ? Describe grievous hurt.
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MEDICAL SCIENCE — PAPER-II

Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be written either in English or in Bengali but all answers must be
in one and the same language

Write short note any four of the feollowing :-

Diagnosis and complications of Diabetes.
Liver Abscess.

Adverse Drug Reaction.

Definition of unstable Angina.

WHO classification of SLE Nephropathy.
Diagnostic criteria of Acute Kidney Injury.

Write Management Outline any four of the following :-

Organophosphorous Poiscning.

Acute Myocardial Infracticon within 6 hrs.
Dengue Haemorrhagic Fever.,

Complicated Malaria.

MDR Tuberculosis.

Hematotoxic Snake Bite.

Briefly Explain any four cof the following :-

Portal Hypertension in a Liver Cirrhosis.
Tuberculosis in HIV patient.

Common Causes Atrial Fibrillation.
Hypertension in Pregnancy.

Vaccination in adult.

Causes of Coma.

Differentiate any four of the following :-

Diabetic Ketoacidosis and Hyperosmolar Nonketotic Coma.
Brain Death and Minimally Conscious State.

Asymptomatic Hyperuricemia And Gout.

Inflamatory Bowel Disecase And Irritable Bowel Syndrome.
Anal Fissure And Anal Fistula,

Hot vs. Cold Nodule of Thyroid.

Primary and Secondary Infertility,

Enumerate any eight of the following :-

Causes of Tremor.

Doctor Patient Relationship.

ART in a child.

Causes of Alopecia.

Causes of Clronic Fatigue Syndrome.
Prusitus vulvae in a post menapausal women.
Mewer Insulins.

Toxic Multinodular Goitre.

Medical Insurance,

Benign Paroxysmal Headache.
Choledocholithiasis,

Chronic Hepatitis C Infection.
Problems of Medical Education in India.
Transfusion Reactions,.

10x4

10x4

10x4

5x8
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PALI - PAPER-
Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Candidates may use Devanagari or Roman or Bengali Script in their answers,
quotations or expressions in Pall

GROUP - A

1l State and 1lllustrate Verner's Law. 12

2 Write a comprehensive note on Maharastri Prakrit.
or

Write a note on the constant change in Language, Determine
the causes for this change. 20

Fa Explain any three of the following phonetic tendencies in
‘ Pali with suitable examples :

(a) Dissimilation (b) Aspiration
(ec) Analogy (d) Cerebralisation
(e) Syncope. _ 6x3
GROUP - B
4. State how the Comparatives and Superlatives are formed in
Pali, give suitable examples, ) 18
5. Show the various uses either of the 3rd or the 7th case-endings
in Pali. 12
6. (a) Decline fully any one of the following :
Buddha, Nadi, Tumha. 5

(b) Conjugate fully any one of the following,/dis, in the
optative Mood ,/tha in the Vattamana ,/bhi’ in Bharvi
ssanti. 5

(c) Give the Pali equivalents of the following Sanskrit
words (any five) :

Nirvana, mrdua, alpa, padma, Rajagrha, satya,

Gautama, pratitya. 2x5
GROUP = C
T Translate into English either of the following passages

adding grammatical notes on the underlined words 3
(a) Idam kho pana, bhikkhave, dukkham Ariyasauam,
pi dukkhd, jarda pi dukkh3, vyadhi pi dakkh3,

maranam-pi dukkhap, appiyehi sampayogo dukkho,
pilyehi vippayogo dukkho, yam=p' icchap na labhati
tam-pi dukkham, samkhittena pafic - upadanakkhaudha
pl dukkha.

jati

(b) Tena kho pana Samayena a yasma& Angulimalo Bhgavato
avidure nisinno hoti, Atha kho Bhagava dakkhina ba ham
pagciahetva rajanam Pasenadim Kosalam etad avoca 3 Eso:
maharaja, Anguli m3lo-ti. Atha kho rahmo Pasenadissa

p.T.O.
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Kosalassa ahu-d-eva bhayam ahu chambifattam ahua
lomahamso. 10+4

Translate into English either of the following verses adding
grammatical notes on the underlined words :

(a) Akkodhena jine kodham, asadhum sadhuna jine jine
kadariyam danena, saccenalika vadinam.

(b) Atta hi attano natho, ko hi natho paro siya ? attana
hi sudantena natham labhati dullabham. 10+4

Translate into Pali either of the following passage ;:

(a) When the courtesan Ambapali, heard that the Blessed
One was staying in her mango grove, she was exceedingly
glad and went in a carriage as far as the ground was
passable for carriages. There she alighted and thence
proceeding to the place where the Blessed one was, she
took her seat respectfully at his feet on one side.

(b) Menandar was a great patron of Buddhism. He gave valuable
services to the cause of Buddhism. He was also known as
Milinda of the Milindapanha .which is a well-known Pali
work. He accepted Buddhism as his religion. He built a

monastery and gave it to Nagasena, a Buddhist monk, for
the residence of monks. 22

SROUP =~ D
Write an essay in Pali on any one of the following :
(a) Ariya Atthargikamagga
(b) Anicca

(ec) Kammavada 50
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PALI — PAPER-I|
Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

first up to the prescribed number shall be valued and the remaining ones ignored.

Candidates may use Devanagari or Roman or Bengali Script in their answers,
guotations or expressions in Pali

GROUP = A

Answer Question No. 5 and any two from the rest.

Give a brief account of the various texts constituting the
Pali Abhidhammapitaka. 30

Estimate the contribution of Acariya Buddhadatta to the
development of Pali Commontarial literature. 30

Give a short account of the religlous conditions prevalent
in Northern India during the advent of the Buddha. 30

State briefly the circumstances that led to the summoning

of the Third Buddhist Council and estimate its effect on
Buddhism.

30
Write short notes on any four of the following :
(a) Theragatha
(b) Vvimanavatthu
(c¢) Patisambhid3magga
(d) Aapadana
(e) Ridparuapa-vikhaga
(£) Pacittiya Pali 10x4

GROUP - B

Attempt all questions.
Answers in this Group should ke in Pali

(a) Summarise the contents either of the Appamada-vagga or
the Magga-vagga of the Pali Dhammapada. 30

(k) Sammarise the contents of the pPadhana-sutta of the
Suttanipata.
or

Brief a brief accouant how the Sakiyas were annihilated. 30

(a) wWrite, in brief, about the author of Subodhalankara. 20

(b) Explain with appropriate example any two of the
following mitres :
(1) Totaka
(i1) Malini
(iid) Vasantatilaka
(iv) Indavama 10x2
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Time Allowed : 3 Hours = Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

a)
b)

c)

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Berigali but all answers must be
in one and the same language.

GROUP-A

Answer any three Questions 3

Define attention. Narrate the determinants of attention. What
is meant by "Fluctuation of Attention™ ? Is it natural ?
Coment. Why does it occur 2

_ 54+2045+5+5
Define learning. In what way learning by operant conditioning
differs from learning by classical conditioning ? Compare the
underlying psyehological processes of these two kinds of lear-

ning. 5420415
What is sensation ? Validate : "Psychophysies deals with
relationship between stimulation of senseorgans and corres-
ponding psychological experience". In this context discuss
what do you know about :

a) Fechner's law, b) Weber's law and c) Weber ratio along
with mathematical formulae and appropriate diagrams.

5+20+15
Explain the words "memory" and "memory traces" ? How messages
from internal and esternal environment are stored and how
their retrieval occurs ? Delineate the theories of forgetting.

10410420
What is meant by intelligence ?

Write what do you know about the different categeries of
intelligence.

Explain the concept of IQ and how it is measured by Stanford-
Binet test of intelligence. In this context briefly describe
mentally challenged children.

5+10+25

State how emotions affect children's personal and social
adjustments. Describe briefly different aspects of emotional
development of children.

15+25

What is motivation ? Distinguish between intrinsic and
extrinsic motivation. Give a comparative account of Maslow's
and McClelland's theories of motivation.

5+10+25
GROUP=-B

Answer any two Questions 3

What is meant by the term "attitude" ? How does it differ from
"beliefs" and "prejudices" ? How it is developed in humans ?
Describe how it can be measured ?

5+10+410+15

Define morality. How does it differ from ethics ? Distinguish
between “"moral", "immoral" and "unmoral" behaviours. Enumerate
in this context, how morality is learned.

54+5+15+15

P.T.o-
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B

What is a "growth spurt" ? By what factors, from birth to
adolesunce, physical development is governed in humans ?
Decipher the impact of visible/prominent aberrations in
physique, during -the growing age, upon psychological well-
being of the child.

5+15+20
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Time Allowed : 3 Hours : _Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

GROUP=A
Answer any three Questions 3

Critically evaluate the development of personality as concep-
tionalised by Erikson. Compare his theoretical position with
that of Sigmund Freud. ' : S

30+10

What are the major clinical features of Schizophrenia 2
Critically discuss its etiological factors with the help of
suitable research evidences.

16+24

Define a group. What are the major tyj)es of group 7 Discuss
the structure and function of a group. ' '

6+7+27
Who is a delinquent ? Discuss the major causes of delinquency.

What remedial measures can be taken up to manage the social
evil of delingquency ? ' :

8+12+20
Write short notes on any two :
Criteria of adjustment. )
C lient=centered Therapy. : f
Psychological test construction.
Occupaticnal health hazard.
20420

GROUP =B
Answer any two Questions :

What is the need for adequate personnel selection in an organi-
zation ? Discuss the different methods of ‘personnel selection.
How can organizational climate in India be improved ? 4 25
i B8+12+20
Explain the concept of individual differneces in the classicom.
As a psychologist, explain how can you ensure effective teaching-

learning in the classroom set up ?
15425

What are research variables ? Discuss their different types ang

explain the concept of confounding. How can confounding of
research be prevented ?

8+12+20
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Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Answer any five questions taking at least two from each group

Group-A
1, Explain Plato's doctrine of Form 40

2. What is first principle in Descortes' philosophyz Is it an
inferential truth? Discuss. 40

3. What is substance? Explain in the light of Descortes, Spindza
and Leibnitz. 40

4. Write notes on any two cf the fcllowing :
a) Aristotle's view of causation.

b) Locke's distinction between primary and secendairy qualities.
c) Hume's distinction between impressicn and ideas.

d) Kant's copernican revolution. 20+20
Group-B
5, a) How does Carvaka reject anumdna a&s a valid source of
knowledge?
b) Why is Sabda not a valid source of knowledge? Discuss in
the light of Carvaka. 20+20
6. a) State and explain the laksana of pratyaksa given by
Goutame .
b) Discuss in this connection the different kinds of laukika
and alaukika pratysksa. 20420

7. a) Explain, in details, the _agetka:iyavada.
b) How does samkhya refute this theory and establish
satkaryevadat - Discuss 20420

8. Write notes on any two of the following :

a) Syidvida

b) Buddhist theory of apoho.

c) Satkara's doctrine of maya

d) Vaisesika view of Samanya. 20x2
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Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Group -~ A
Answer any three questions

1. "The history of hitherto existing societies is the history of
class struggle"-Explain and examine the statement of Marx. 40

2. (a} What is the meaning of 'rights®
(b) How can one differentiate rights as such from human rightsz
(ci Critically discuss the theories of natural rights. 10+10+20

3. What is justicei Discuss in detail Rawls' theory of justice. 40

4., Distinguish between subconscious and unconscious levels of
mind. What are the arguments in favour of the existence of
the unconscious - discuss after Freud. 15425

5., Write short notes on any two of the following :

(a) Interactionism.
(b} Gandhian 'Satyagraha’

(c) Person theory of Strawson.
(@) cittavrtti (Joga) . 20420

Group - B
Answer any two questions

6, Discuss Aristotle's virtue ethics in detail. 40

7. (a)l What is Deontological theory of Morality?
(by Discuss critically Kant's Depntological theory. 10+30

B. Discuss the arguments given by the Jaina and Buddhist A _
philosophers against the existence of God. 20+20
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POLITICAL SCIENCE - PAPER-|
Time Allowed : 3 Hours Full Marks : 200

If the qugstions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali or in Nepali but all answers must be
in one and the same language.

Group - A
Answer Question No.l and any two from the rest

Discuss the concept of legal positivism as it relates to the writings

of Jeremy Bentham,
Discuss the mle of regional political parties in India.

Elucidate the concept of power. Relate it with the concept of
authority.

Explain Rammohén Ray's concept of modermity.
Group - B
Answer Question No.5 and any two from the rest.
Explain the scope for judicial review in India.

Elucidate the concept of fundamental rights as enshrined in the
Constitution of India.

Discuss the changing role of bureaucracy in post-colcnial India.

40
30

30

30

40

30

30

Discuss the role of Chief Minister as enshrined in the Constitution

of India.

30
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POLITICAL SCIENCE - PAPER-II

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali or in Nepali but all answers must be
in one and the same language.

Group - A

Answer Question No.1l and any two from the rest.

1. Answer any five from the following :- 8x5

(a) Examine the basic principles of the Time and Motion study as
p ropounded by F.W. Taylor.

(b} Explain the principle of Scalar Chain in an organization.

(c) Make an assessment of Fred W. Riggs' contribution to Public
Administration.

(@) What are the advantages of lucremental Decision-makingj
(e) Distinguish between Line and Staff Agencies in an organization.
(£) Discuss how Parlisment of India can control the administration.
(g) What are the functions of the P.M.0. in Indiai

2. Discuss how globalization has affected Public Administration. 30

3. Examine the efforts undertzken in India to tackle the problem
of corruption. 30

4. Analyse the challenges faced by the district administiation in
its interface with Panchayat Bodies in West Bengal. 30

Group - B
Answer Question No.5 and any two from the rest.
5., Answer any five from the following - _ gx5
(a) Identify the objectives of SAARC

(b} What was the role of India in the formation of the
Non-aligned Movement?

(c) Examine the factors that led to the failure of the League
of Nations.

(d What are the weaknesses of the Eurcpean Union as a regional
organization?

(e} 1Identify the major tiends in India - Bangladesh relations
over the last two decades.

(f) Discuss the significance of Doklam in Sinc-Indian relations.

(g) Examine the importance of the Kashmir factor in Indo-Fak
relations,
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What are the glcbal implications of the cecllapse of the Soviet
Union? Examine.

30

Discuss the role of the United Naticns in promoting and
protecting human rights, 30

Identify the detemminants of India's foreign policy. 30
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Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

1. (a)
(b)

(c)

(d)

(e)

(£)

2. (a)

(v)
(e)

(d)

3« (8)
(b)

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

GROUP = A
Answer any three questions

Write the Maxwell's relations of thermodynamics.
Consider entropy to be a function of T and V.

Show that
P
Tds = GAT + T(Z%), av

The symbols have their usual meaning.

Now, take the entropy to be a function of T and P.
= - >V

Show that Tds = CpdT T(TST)de

The symbols have their usual meaning.
An ideal gas with pressure P,, volume V, and temperature T
is expanded isothermally to pressure P,, volume V,. Find the
work done.

A diatomic gas (¥ = 1.4) does 200J of work when it is
expanded isobarically. Find the heat given to the gas in the
process,

Briefly describe the operation of a Carnot cycle with the
help of a P-V diagram and find its efficiency.
B+6+6+5+45+10

State Gauss's Law of electrostatics. Find both integral and
differential forms of it.

Use Gauss's Law to find the field inside a charged sphere.

Find the potential due to a ring of charges at a point on
the axis of the ring.

Show that the potential due to an electric dipole is

,@_ ¥4 where the symbols have their usual
Lt & |3 meaning.

Use this expression to find the components of electric
1ield in spherical polar coordinates,

(3+L4+4)+5+8+(10+6)

Set up the Lagrangian of a simple pendulum and obtain its
equation of motion.

Suppose Hamiltonian of a system is

H= Si Py 94 - L (where the symbols have their usual meaning)
tmi

Find the Hamilton's equations -

(1) When H does not contain time explicitly
(11) When H contains time explicitly.

PQT. 0.
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(a)
(b)
(e)

(a)
(e)
(1)

(a)

(b)

(e)

(d)

(a)
(b)

(c)
(d)

(e)

(a)

(b)
(e)
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A particle moves in the x-y plane under the influence of a
central force depending only on the distance from the origin.

(1) Set up the Hamiltonian of the system.

(1i) Write Hamilton's equation of motion. (7+5)+(8+8)+(6+6)
State the basic postulates of special theory of relativity.
Write down the Lorentz transformation relations.

Use the Lorentz transformation relations to find expressions
for time-dialation and length contraction.

Find the relativistic velocity addition formula.
Define covariant and contravariant vectors.
Define space-like and time-like vectors.

L6+ (545 )+6+( 4+l )+ (3+3)
Twe masses m, and m, travelling in the same straight line
collide. Find the velocities of the particles after collision
in terms of the velocities before collision.
(Teke 'e' to be the coefficient of restitution)
Discuss the above problem for the case -
(i) perfectly elastic collision
(11) perpectly inelastic collision.
Show that for a perfectly elastic collision of the particles
the total kinetic energy before collision is equal to the
total kinetic energy after collision,
Consider a square plate of side 'a'. Find
(1) moments of inertia about an axis comuting with any edge.
(ii) products of inertia.
(1ii) principal moments of inertia, B8+(3+3)+6+(6+6+48)

For an A.C. given by L = i, Sin(WE+@ ). Show that

Lrus = L/42.

An A.C., circuit contains only a capacitor. Find the relation
between peak e.m.f. and peak current, Hence find the reactance.
State Faraday's and Lenz's Law of electromagnetic induction.

A D.C, battery is connected in a circuit containing an
inductor (with inductance 'L') and a resistor (with resistance
'R') in series. The e,m.f. of the battery is 'E'. Find the
expression of current in the circuit after a time 't!'.

Explain self induction. Find the self inductance of a solenoid
of length 'f', number of turns per unit length 'n' and radius 'r'.

T+7+(343)+10+(3+7)
GROUP - B
Answer any two questions
State and explain Biot-Savart's Law. Use it to find the

magnetic field, due to current in a long straight wire,
at a distance 'd' from it.

Write the Maxwell's equations of electromagnetic theory,
in the medium.

Suppose a point charge ' ' is held at a distance 'd' from
anpgnfinitz grounded conducting plane. Use the method of
images to find (i) the potential, (ii) the induced surface
charge density and (iii) the total induced charge.

Contd...P/3.
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From the Maxwell's equations find the wave equations for
electric and magnetic field. (5+10)+6+(3+5+4)+7
At time t = O a parachutist having weight 'mg' is at z=0

and travelling vertically downward with speed 'Vs!. If the
force on air resistance acting on the parachute is proportional
to the instantaneous speed find the (i? speed, (ii) distance
travelled and (iii) accelaration ; at any time t> 0. (iv) Find
also the limiting speed.

Consider two simple harmonic motions perpendicular to each
other given as

X =a Sinwt and y = b Sin(wt -« )
(i) Show that the resultant motion is elliptic
(11) Find the direction of the major axis of the ellipse.

(iii) Find the motion for « = 0 and= Nf 2,
(8+6+3+3)+(10+5+5)

For a particle moving in a central force field

1) Show that the motion is in a plane

ii) show that the angular momentum is conserved,

iii) Write the equation of motion.
iv) show that the force field is conservative.

Consider a Vector-?.observed in a fixed coordinate system

and also another coordinate system rotating with angular
velocity which is constant in time.
..’
dA da -
i) Show that -
(1) TE| £y "ﬁmt*;”“
(ii) Use the above expression to show that
2 2
_E_d _F = d-Tr + 23x %?% 'l'ax (3}[#)
(wnere T is the position vector)  (6+4+6+4)+(10+10)

Consider a source of sound (with velocity 'd) in relative
motion with the observer. The original frequency is 'n'.
Find the frequency measured by the observer when

(1) the source is moving with a velocity 'V !

(1i1) the observer is moving with a velocity 'V !,
Define extensive and intensive thermodynamic quantities.
Give examples.

Find the equivalent resistance between the points 'a' and
'b!' for the cirgyit given below -

& —AA % VA VARAR
. %m

>
=7

e
For what value of velocity fi (= Y/.) will the relativistic

mass of a particle exceed its rest mass by a fraction 'f',

Two mercury drops each of radius !'p! merge to form a bigger
drop. Calculate the surface energy released if 'S' is the
surface tension.

(5+5)+(3+3+2)+7+7+48
§§888888885688
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PHYSICS - PAPER-II

Time Allowed : 3 Hours Full Marks : 200

If the qugstions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

GROUP - A
Answer any six questions

1, (a) State de Broglie's hypothesis. Wihat is the ratio of the kinetic
energy of an electron to that of a proton if their de Broglie
wavelengths are equal 2+3

(b) Write down ground state wave function of hydrogen atom and show
that radial probability density is maximum at the Bohr radius. 5

2. (a) Sterting from time-dependent Schrolinger eguaticn in one-
dimensien, derive the equation of continuity. 5

(b) Cbtain the spect ral designation of the level whose deg@nerscy
is 7 and the gquantum numbe rs Land 6 are interrelated by L=35-
Wwhy non-polar homonuclear molecules do not exhibit infrared
rotation-vibration spectra T 342

3. (a) Which statistics is obeyed by an atomic nucleast What do you mean
by classical 1imit of quantum statistics. 3+2

(b} Two identical particles, each of them can be im one of the three
pos sible states of energy 0, E and 2E. Find the number of
mic ro-states of the system for MB, BE and FD-statistics. 5

4., (a] Define binding fraction of nuclei and sketch its v2 riation with mass
number of the nuclei. Which nuclear phenocmencn can be explained
from the lower-A part of the binding fraction curve, 2+2+1

(b} I1f a nucleus with A=235 splits into two fragments with mass
numbers in the ratio of 332, £ind the separation betweegsthe
f ragments at the moment of splitting. Given ry=1.4x10 “m 5

5. (a) Predict the characteristics of the ground state of 301125159
shell model. Find the @Q-value of the nuclear reaction N (n,L )un

is MeV . Giyen mass of 14y _14.007550w , 11B=11,012811U
1o1.008967 u, 'He=4,003879 and 1 =931 MeV. 2+3

(8) Identify the unknown pa rticle in the reaction:

T‘q+1: — Kot e}
Given an analysis of the nuclear reaction
5 +P-—>A°+K°in temms of quazks. 2+3
6. (a) Find the reciprocal lattice of m sclattice, Show that greater

the diffraction angle, the greater is the accuracy im detemining
the lattice parameters. 243

(b} Draw the different branches of the dispersion relstion curve
within 1st Brillouin Zone, Why are they so called? 2+3

P.T.0.
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Give a camparative study of conductcr, semiconductor and insulator.
What are the scurcesof electrical resistance ib solids: 4+1
State Qurie-Weiss Law and discuss its significance.A para-

madﬁéﬁie material has 1028 atom/ma.' Its susceptibility at

350 K is 2.8x10™%. Calculate the susceptibility at 300 K. 342
Establish the relation between £ and 3 of a transistor,
(where symbols have their usual meaning) 5

Draw the output voltage of the following op-amp circuit when
IV. 4¢ is applied tc its input. Draw the output wavefomm
uptc 10 sec. 441

Draw the dreain characteristics of an n-channel MOSFET indicating
cperation in both modes.

The pinch-off voltege of a p-chanrel JFET is VP-SV and . .

IDSS= -40 mA. The drain to source voltage Vog 1s such that a
saturated drain current I[B- <15 mA is maintained. Fird the
gate-scurce voltage Vas - 3+2

Convert the decimal number 263 in a code of base 5. Give the

circuit symbol of the fol] owing logic circuit and mention the
name of the gate (do not use de Morgan's theorem) .

. D y=%E

GRCUP . B

Answer any seven questions

10. (a) Conaiderla linear hegmonic oscillater for which total energy

11.

(b}

(c)

(a)

(b)

P,
is E = -.;E 4+ -5- mw?a | symbols have their usual meanings.
The particle is assumed to be confined in a region ~~ a. Using

uncertainty principle, obtain ground state enerqgy of the
oscillator, 6

Find the ground level ( 28+!| _ )of the atom having electronic
configuration 2 p538 4

Consider a particle is an infinite square well of potential
given by

Octain energy eigen- values and eigen functions. 10

Give a theoratical account of energy splitting in anomalous
Zeeman effect, 6

The first rotational Raman line of hydrogen molecule appears

at 346 cm~ ! fram the existing line. What is the bond length
of hydrogen molecule.
Given m('H = 1.673 x 1027 Kg. 4

Contd..P/3,
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15. (a)

(b)
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Show that for a single step potential, as defined by

V(x} = 0 for x<0
= Vo for x>0

the probability of finding the particle (for E)Vo) at the

boundary between two regicns is conserved. 10
' Obtain an expression of Femi-Dirac distribution function. 10
Show that avarage kinetic energy of an electron atT=0K is 3 E_,
5
where E_ is the Femi eneigy. 6
Show that molay specific heat at constant Rressure of a monatomic
gas is S K, 4
2

Show that for a 2D free electron gas, the number of electrons
per unit area is given by —

EF/Kg'T
LrmKe T {. (g ..[_1)

n= 10
h
In a solid, conaider the energy level lying 0.01 eV below the
Femmi level. What is the probability of this level not being
occupied by an electron. Given KT = 0.026 at 300 K. 6
Show that the Zero point energy of & solid according to Debye
model is 9 pop Where symbols have their usual meaning. 4
e_ -

Write down semi-empirical mass fomula for the mass of & nucleus
and mention the different temms. Obtain mass parabola from it.
Mention its importance. 8

The masses of the different nuclei taking part in ;Li (t-,"f\)AzY
reaction imh are as follows 1

M Gu) =F01822, MGH)=reost, M (Gr) = 1100898

and mass of product nucleus = 7.01 915, Calculate the Q-value
of this reacticn im MgV. 1s it exeigic or endoergic® What
is the threshold of the reactioni 8

what is neutzino hypothesis of paulit 4

Define hyperchange. Give the grephical plot of baryon ected
and explain the diagram. 10

Check whether the reaction is allowed or forbidden?

K-4p — N + 7° 3
Tdentify the perticle x in the following reaction

P+p — > AN+ A%+ 3
State CPT theorem. Which quantum numberor property is not
conserved is weak interactions. 4

P.T.O.
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16. (a} In a crystel, a lattic plane cuts intercepts of 2a, 3b and
6c along three axes, whose a, b, ¢ are primitive vectors
of unit cell. Detemine the Miller indices of the plane. 7

(b) Find the lowest energy band using Krenic-Penny model for
PL&, Given p%‘g& t Cosxmr =CasKa , temms have their

uswal meaning. 7

(c) State and explzin Meissner effect in supe reenductor, 6

17. (&) Derive Curie's Law for susceptibility on the basis of
Langevin's classical theory of paremagnetism, 10

(b} Nacl crystzl has a cubie Structure. If the molecular weight
of Nacl is 58,46 and its density 2.71 gm/cc, find the distance
between the two atoms of the same kind (2a) and the lattice
constant (a) in the crystel, 7

(c} Show that for the free electron model, the effective mass of
electron 1s equal to the free electron mass. 3

18, (a) Express the decimal number -23 in 8-G't 2's complement
fom. Hence perfom the decimal subtraction (48-23) by 2's
complement method. 4

(b) Compaie the outputs :
Rt

G , N f
Vi r‘" Vo Vos

Whose Vi = 2V
R, = 100 KR R

1
R. = 500 KR 77]7' 6

(c) In the equivalent circuit of a vibrating ,Piezoelectric crystal,
assuming F=0, obtsin the expression of crystal impudence,
Discuss its behaviour as inductive and capacitative. 10

Given A =90, Voo = 0.7V, If f is increased by 50%, what

will be the effect on Vg ? +iov
=4TKn
RE =250 KR f Re = 47
c _'f E—
Te
{IB
=4 5 Vee
VeE
E J'IE
Re =12 k8 10
(b) Obtain the simplifieq logic circuit of the fellowing ones
A
B
c b

(c) Obtain the logic circuit of the Boolean function F=AB+CD
using two-input NAND gates only. 5
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PHYSIOLOGY- PAPER-|
Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Sroup - A
Answer any three questions

What is pH? Describe the chemistry of a deoxyribonuclecotide.
Describe the structure and property of an aldo and a keto
monosaccharide of physiological importance.

What is osmosis? Discuss the mechanism and importance of osmosis
takes place at peripheral blood capillaries.

What is cholesterol? State its functions in human body.

(248) + (747) + (248) + (2+4)

What are polymoiphonuclear leucocytes:® State the role of
neutrophil in phagocytic defence.

Describe the structure and function of adult haemoglobin in
human.

What are amino acids? State the functions of any two essential
amino acids in human body.

Degcribe the importance of iron(Fe] in human body,

(248) +10+ (248) +10

Discuss the breakdown of glucose through Glycolysis.

Discuss the role of pyruvate as a central metabolite.

Discuss the role of Acetyl-CoA in the TCA cycle,

What do you mean by deamination? Give an example-
10+10+10+410

Vitamin D is considered as a prohormone - Justify

Explain in detail the food guide pyramid.

Discuss the dietary sources, requirement and functions of Zn
in our body.

Name the anti-oxident vitamins and discuss their functions in

human body. 104+10+10+10

Discuss the hazards of blood transfusion.
Discuss the mechanism of extrinsic and intrinsic pathway of
blood coagulation.
Discuss the role of partial pressure of oxygen in RBC
production.
Give an overview of innate and acguired immunity

641046+ (9+49)

Grcmp - B

Answer any two questions

6.a) Discuss the sequence of events occurring in a cardiac cycle.

b) Discuss the various factors controlling vencus retumn of
blood to the heart. .

¢} Describe a method for determination of cardiac output.

d) State the salient features of cardiac muscle.

10+8+12+10

7.a) Discuss the Transport mechanisms of oxygen in blood.

b) What is hypoxia? Discuss about the different types

of hypoxia. .
¢} What is vital capacity? Write about the different types

of lung-volumes with definitions.
d) What is anaemia: Classify it. 124 (248) +(2410) 46

P.r,.0.
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Discuss the mechanics of breathing.
Discuss the factors affecting Oz-dissociation curve of
haemoglobin.
Draw and discuss the nomnal waves of human elect rocardiogram.
Discuss the factors controlling cardiae cycle,

10+10+10+10

Draw and describe the ultra-structure of a nephron.

Discuss the process of fomation of urine.

Discuss the rvle of kidney in acid-base balance.

State the role of nephron in urine fommation of & person
suffering from diabetes insipidus. 10410410410
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PHYSIOLOGY- PAPER-I|

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Group - A
Answer any six questions

1.a) What is current of injury?
b} Discuss the ionic events that take place during the varicus
phases of the development of a nerve action potential.
c) What is synaptosome:
d) Discuss in brief about the end plate potential (EPP) and
miniature end plate potential (MEPP) 2484246

2.a) Mention the differences between somatic and autonomic
reflex arcs.
b) What are meant by superficial and deep reflexes?

c} What is sleep apnoea?
d) Discuss the molecular basis of sensitization.

6+4+3+7
3.a)Describe the auditory pathway with a suitable diagram.
b)}What is umami taste modalityZ%
c) Describe the mechanism of olfactory transduction. (7+3) +2+8

4.a) Describe with a suitable diagram the histological
structure of human skin
b) What is meant by hest stress and heat strain?
c) Distinguish btween hypothemia and hyperthemia. (3+7)+(3+3) +4

5.a) What are hypothalamic releasing factors?:
bl Discuss the functions of PTH.
c) State the endocrinological cause of Cretinism and
Diabetes Insipidus, 3+7+ (5+5)

6.a) Describe the changes in the ovary and uterus take place
during different phases of a menstrual cycle.
b) Describe with a suitable diagram the histoclogical structure
of an ovary of adult female individual,
¢} What is spontaneous Ovulation: (545) +7+3

7.a) Describe the basic concept and usefulness of 1
actat
and lactate tolerance. o St
b} What is physical fitnessz
c) Discuss the assessment of physical fitness b
v modified
Harvard Step Test method. (545} +3+7

8.a) What is noise?
b) Discuss brifly the non-auditory effects of noise on

human body.
c) D@scuss the causes of water pollution.
d) Discuss about the concept of safe drinking water. 2+845+5
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Group = B

Answer any four questions

9.a) Write short notes on (any four) :

10.

11,

12.

13.

14'

i) Habituation

ii) Sleep disorders

iii) Aldosterone escape
iv) Oogenisis

v) Chronaxie and rheobase

vi) Myopia 5x4
a) Discuss the pathorhysiology of type I and type 11 diabetes
mellitus,
b} "Insulin generally administered through intravenous injection"
explain with reasons why?
c) Describe the chemistry and functions of calcitonin
(5+5) +4+6
a) Describe the histological structure of different layers
of retina.
b) Describe the mechanism of accommodation of human eye.
10410
a) Discuss the neurophysiological basis of long temn
potentiation.
b) What is somncgens?
¢) Give a brief account about the roles of neurotransmitters
in NREM sleep. _
d} What do you understand by retro grade amnesia? B4+34643
a) Describe with the help of suitable diagram the structure
of a Spematozoon.
b) Describe the process of maturation and capacitation of
spematozoa. )
c) Discuss the endocrine functions of testis. 8+8+44
a) How does eccrine sweat gland differ from apocrine sweat
gland? .
b} Write in brief about insensible perspiration and core
temperature. ) N
¢) What are meant by nuclear bag and nuclear chain fibres?%
d) Write in brief about chemical synapse.

4+ (34+3) +(343) +4
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SANSKRIT-I

Time Allowed—3 Hours Full Marks—200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be evaluated
and the remaining ones ignored.

Answer may be written either in English or in Bengali or in Sanskrit
but all answer must be in one and the same language.

Group-A

1. Analyse the characteristic features of Avestan and old Indo-Aryan languages and distinguish the linguistic
studies between these two languages. 30

Or,

Write a comprehensive note on the influence of Non-Aryan languages in Sanskrit.

2. Define and illustrate any two of the following: 10x2=20
(a) Verner’s Law
(b) Haplology
(c) Law of Cerebralization

(d) Epenthesis

Group-B
3. Explain any two of the following stras in Sanskrit: 10x2=20
(a) HAfHiTawe
(b) TEEAH FLH
(c) Tasmen oS

Please Turn Over
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4. Account for case ending in any five of the underlined words in the following sentences citing relevent Paninian

rules on each case:
(a) w: Sy I
(b) TEEfd THRg |
(c) M= Saew: |
(d) SR SEMY T4 |
(e) & 7" waH )
(f) T ST T |
() Terrerm waft g

5. Name and expound the Samasa any five of the following:

(a) el

(b) SHETEH
(c) FHeRqa
(d) FHUSHA:
(e) Tzmerevit
(f) gUeEvs:
(2) Tl

6. Justify any two of the following (in Sanskrit):

(a) RIS |

(b) el & gufae: |
(c) W= fafasrvaryg |

(d) T=B4: Iy |

Group-C

7. Translate into English or Bengali any two of the following:

(a) SifEfal Hfeg:
Eﬁaﬁzgasfamu
Sat S T

4x5=20

4x5=20

10x2=20

10x2=20
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(b) 37 T vy iy
FEIEY I T 3
T S THE O -
¥ wTangfE a7 e

(c) WSl 7 ==
Terwalt St ufi o sy
AAHTIE g arg
4 T R o |
Group-D

8. Translate from English into Sanskrit - 30

Group-E
9. Write a paragraph in Sanskrit any one of the following topics: 20
(a) Hefd: Frfarfie
(b) ﬁﬂamml

(c) HEFaaen aREwrE |
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SANSKRIT-II

Time Allowed—3 Hours Full Marks—200

If the questions attempied are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued
and the remaining ones ignored.

The candidates may use Devanagari or Bengali scripts in their answers,
quotations and expressions in Sanskrit.

Answers may be written either in Bengali or in English or in Sanskrit.

All questions carry equal marks.

Answers question Nos. 1 and 2 and any three of the rest.
1. Write a note on Vedangas. 40

Or,
Write a note on the Brahmana Literature.

2. Whatis Yoga? Discuss the eight angas of yoga (Yogangas) 40
Or,
Write a note on Mimamsa philosophy and its two Schools.
3. Discuss the character of Rama as a king as depicted in the Ramayana. 40
4. Justify the statement: ‘HT™ T3 321 7om: ", 40
5. Justify the significance of the curse of Durvasas as found in the drama ‘' stfsEFIF<H . 40
6. Describe the character of Duryodhana as an administrator according to the speech of Vanecar (39=R) in
the Canto No. 1 of ** ferurarsam . 40
7. Write note on TMs and ‘g1 chhandas with illustrations. 40

8. Write note on =99s that are to be avoided by a king. 40
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SOCIOLOGY - PAPER-|
Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.
All questions carry equal marks
GROUP-A

Answer any three Questions 3

Discuss the emergence of sociology as an academic discipline.
40
What is a social fact ? Is suicide a social fact ?
Discuss with reference to Emile Durkheim. 40
How would you estimate R. K. Merton as a sociologist 7
40
What do you understand by post-industrial Society ?
Discuss its major dimensions. 40
a) Discuss the important issues of citizenship in post-independent
India. : J
b) Do you agree with the view that 'Civil society' can play a
significant role in forming public opinion ? Justify your
answer.
20420
GROUP-B
Answer any two Questions 3
Is there any debate between religion and science ?
Explain their significance in modern India. 40
Write an essay on Social responsibility of Science. 5
s

'Survey method is one of the important methods of data
collection'. Explain. 40




l.

2.

3.

4,

5.

6.

7.

8.

Cs(0) SO-11/18

2018
SOCIOLOGY - PAPER-II
Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

All questions carry equal marks

GROUP-2
Answer any three Questions 3

‘Explain how India has portrayed the problems of Unity and
diversity in its Socio=Cultural structure.
40

Discuss the distinctivness in G. S. Ghurye's Study of Indian
Society and culture.

40

Who are the Scheduled Tribes in India ? Writ,e a note on the
problems of Scheduled Tribes in India. -
40
Analyse the relationship between Social change and
urbanization.,
- 40
What is globalization ? How d'oes glqbalizaiop affect the
nature of Social mobility in: modern, India !
' &¥ e v 40

GROUP-B S
Answer any tiro Questions :

"Briefly discuss the causes and consequences of declining
child Sex Ratio in India. Do you think that it is an extreme
form of gender inequality ? Justify your answer. .

HOW. does marriage perform various functions in Indian Society ?
Bxamine the causes and consequences of marital conflict in
Indiae v 0

What are thé causes of Violence against Women ? Do you think
that Domestic Violence act is effective in reduceing Violence
against »-Jomen ? Discuss.

40
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STATISTICS-PAPER-|

Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted
first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali or in Nepali but all answers must be
in one and the same language.

GROUP = A

Answer any ten gquestions.

(a) What do you mean by ‘'statistical regularity' ? Define
orobability space and state Kolmogorov's axiomatic
definition of probability.

(k) What do you meanbya symmetric probability distribution ?
If X be a continuous random variable having distribution
function F satisfying

F(x) + F(=x) =1 for all x
then show that E(X)=0 assuming E(x) exists.

(c) Write down the properties of a distribution function. If
F is a distribution function then show that for any natural
number n F® will also be a distribution function.

(4a) Define best linear unbiased estimator (BLUE). Show that
sample mean is the BLUE of population mean.

(e) Define a likelihood function and a maximum likelihood
estimator (MLE) of a parametric function. Suppose

(X3, X,54.04%,) 18 a random sample drawn from uniform(0,#).

Find MLE of # .
(£) Distinguish between critical value and p~value of a test.

(g) What do you mean by a most powerful test ? In this connec-
tion state fundament Neyman-Pearson Lemma.

(h) Define conyergence in probability and convergence in
distribution. Cite an example to show that the latter
does not imply the former.

(i) Define multiple correlation coefficient and show that it
always lies in the interval / 0, 1_/. Also interpret the
cases when it assumes o and 1.

£3) Suppose X is a p-component random wector with mean vector i
and nonsingular dispersion matrix ¥ . Then show that

p( (x-4) 5" (5-4) >N ) <E, wheredyo

(k) What are the basic principles of survey sampling ? Discuss.
(1) Distinguish between linear and circular systematic sampling.

(m) What are the minimal assumptions in analysis of variance
technique ? Describe Gauss Markov model in this connection.

(n) What are uniformity trial data in an experimental design 7
Write down the role of such a data set.

o Obtain the relative efficiency of a latin square design
) as compared to a completely randomised block design. 10x10

p.T'O'



3.

(a)

(b)

(c)

(a)
(b)

(e)

(a)

(b)

(c)

(a)

(b)

(a)

(b)

(c)
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GROUP - B
Answer any five questions.
Using axiomatic definition of probability show that P(0)=0

and P(AUB) = P(A) + P(B), where A B =

d mutually
Distinguish between pairwise independent an
iégnggdent events. Cite an example to show that the former

does not imply the latter.

Two fair dice are rolled together v (4) times. Find the
probability that each of the cases (i, 1 ), 1= 1,2....5?+7
will occur atleast once. (3+3)+(4+
State and prove Chebyshev's inequality.

Suppose 1§th is a sequence of independent random variables
having probability distribution

1
P(X_ =~ _21_—!1) = %—- = P(X_ = —i)s n=1,2,3,....

Show that the sequence obeys weak law of large numbers,

What is central limit theorem ? Write down its applications
citing examples. 6+6+(2+46)

Suppose x,, x2,......xn is a random sample drawn from a

continuous population having pdf

fac, p (W — {th' e_(%g) if %0
0

elsenhere

Obtain sufficient statistic of (e, 8 ).

What do you mean by Blackwellisation in a problem of point
extimation ?

Suppose xl,xé,...,xn is a random sample drawn from a

Poisson(‘x ) population. Then f£ingd maximum likelihood
estimator of e /N, 7+5+8

Define uniformly most accurate confidence sets., How is it
related to a uniformly most powerful test ?

Obtain most powerful size & test based on a single obser-
vation X to test.

Ho: X follows standard normal
Versus
H, : X follows standard Cauchy. (4+6)+10

If X'= (x,, X2»+++Xp) has a multivariate normal distriby-

tion with mean vector Q and dispersion matrix Ip. Then
£ind the distribution of X'x and (xl'xzu-"’ﬁn) m< p
o » -

If X' = fxl.xz.....pr has a positive definite dispersion

matrdix, then for a matrix B™P (v 4p ) with fall row rank,
find the d rsion mat of BX ,Co
resalt ing ATSEEFioR matrix of Bingaras S hsther the

State and prove sum law of expectation with respect to a
multivariate probability distribution. (4+4)+(6+2)+4

contd...p.3.



(a)

(b)

(a)

(b)
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A simple random sample of size v is drawn without
replacement from a finite identifiable population with

variate wvalues Yl,Yé,......YN. Find unbiased estimator

N
of > Yx and ZEI Y, together with the unbiased estimator
[ | et

of the variance of the estimators, where I consists of
populat ion units possessing a character ‘'A'.

What do you mean by intra systematic sample correlation
coefficient (f )? Obtain an unbiased estimator of popu-
lation mean based on a linear systematic sample., Find the
variance of the estimator in terms of  and comment.
12+(2+2+3+1) .

Describe in detail analysis of variance technique in two
way classified data with equal number of observations per
cell. In this context define valied error. Here, if observed
value of F statistic is less than unity we accept the null
hypothesis of no difference among the effects trivially -
Justify. 12+44+4

Describe the analysis of a 23 expe riment conducted in an
RBD with randomised blocks.

What do you mean by an observational contract and a treat-
ment contract ? Show that in an RBD a block contract is
orthogonal to a treatment contract. 10+(4+6)
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Time Allowed : 3 Hours Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

1. (a)
(b)

(c)
(@
(e)
(£)
()
(h)
(i)
(33
(k)

(1)
(m)

(n)

(o)

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Group -4

Answer any_ten questions 10x10

Distinguish between 36 limits and probability limits.

Describe the technique of sampling inspection by variables
for the normal distribution case.

Define, with examples, the following tems in theory of
reliability : (i} Ekeliability and (ii) Stress and Strength.

Derive Gini's coefficient of concentration for log-nomal
distribution.

Describe the variate difference method for determining the
order of polynomial.

Discuss, with examples, the different components of a
time series.

Explain the important formulas for the calculation of price
index numbers with merits and demerits.

Discuss the effect of eliminating trend by the moving -
average on the other components of a time series,.

Discuss the different steps in the construction of wholesale
price index number in India.

Explain the uses of index numbers with merits and demerits.
Distinguish between GER and NER,
Define CDR. Mention its defects. What is its remedy?

Discuss a method of estimation of forecasting the
production of a crop, say, paddy in West Bengal,

Discuss the functions of CSC and mention some of its
publications,

Explain the structure of a complete life table.

G roup-8

Answer any five questions 205

2% What is relative growth rate of a population? Stating suitable
assumption (s) on this rate, derive logistic equation and mention
its important properties,

3. Define Jax , the force of mortality at age x. Derive Makeham's
formula in this connection, stating suitable assumptions and
give an outline a method of fitting this fomula.

4. Describe single and double sampling inspection plans for attributes
in acceptance - rectification scheme, Discuss how the plan
parameters are detemined here.

5, Discuss the following :

i)
ii)

p-chart and c-chart when standards are not given.
p-chart for varying sample sizes.

111} ER-chart when standards are given.
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Describe a sequential procedure for item-wise inspection from
a lot having proportion of defectives b(o<p <1} such that the
probability of accepting the lot at quality p=p is (1- and
that at p=p is ﬂ,o(bﬂ<h<1 and o<, fL 1. Hiscuss the
merit of this procedure,

Describe link relative method for measuring seasonal fluctuations.
What are its merits and demerits. Discuss different types of
seasonal pattems and discuss one method for tackling them.

What is a chain index? Discuss its advantages and disadvantages
over a fixed-base index number. Define Fisher's ideal index
number, Show that it satisfies factor ieversal test and time
reversal test,

Write short note on
i} Abridged Life Table,
ii) Lorenz Curves.
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Time Allowed : 3 Hours F ull Marks: 200
If the questions attempted are in excess of the prescribed number, only the
questions attempted first up to prescribed number shall be valued and
the remaining ones ignored.

Answer should be written in Urdu

Group: A
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Group: B
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2018
ZOOLOGY - PAPER-I

Full Marks: 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

a)
b)

c)

‘e)
£)

2.

3.

h)
i)
b)]

1)

first up to the prescribed number shall be valued and the remaining ones ignored.

Answers may be given either in English or in Bengali but all answers must be
in one and the same language.

Sroup = A
Answer any ten questions

Give the distinctive characters of Ophidia, :
Comment on the significance of ascidian tadpole in the
chordate phylogeny. _

Would a blinded bat blunder against large obstacles and
die of starvation?

with examples.

‘Canment on the aortic arches of teleost. -

Camment on the accessory respiratory organs in Clarias and
Channa.

Distinguish pronephros and opisthonephros.

How niche can be considered as 'n' dimensional hypervolumez
The human survivorship curve is highly convex'-explain,
Write short note on 'ground water pollution':

Write short note on account of conjugation in Paramoecium Sp.
What is coefficient of correlation? State the importance
of 't' test in statistical analysis.

Camm?nt on the migratory restlessness,

Group ~B°
Answer any four.. questions

Distinguish between :

a) Wolffian and Mullerian duct,

b). Schizocoelom and 'Enterocoelanm.

c) Ductus caroticus and ductus arteriosus.

d} Physostomous and physocleistous swimbladder.

Writes notes on the following :

a) Notcchord.
b) Setae. )
c) Statocyst.

.d) Lateral line sense organ.

e) Mammalian hair.-

a) Discuss affinities of Limulus to- justify its systemic
position.’ . '

b) Briefly elucidate tte polymorphism in Cnidarians. Add a
note on the functional significance of polymorphism.

a) Give explanatory note on 'Fole of mic rofibrils in
amoeboid movement' Ay ; :
b} Write on the characteristic features of ctenophoie.
c) Describe poison apparatus of snakes with diagram,
; " ' T
a) How birds locate their migratory routess:
b) Discuss biting mechanism of snakes.
c) Describe the stpucture and function -of ruminant stomach,

" State the differences between protostomia and deuterostomia "‘_

4x10

5x4

4x5

10

6+4

5



7. al

9.

10.

11.

12,

13.

14.

b) Write notes on Axolotl larva and its significance.
c} Mention the characteristic properties of Cyclostomata, 8+6+4
a) What is sexual trimorphism? How castes are formed in
a bee colony?
b) Justify the inclusion of Balanoglossus under nonchordates
in an independent phylum. i
c) Describe the structure of Organ of Bojanus, 6+8+6
Group - C
Answer any four questions
Distinguish between 3
a) r-selected and k-selected species.
b} Autogenic and allogenic succession.
c) Detritus and grazing food chain.
d} Monoclimax and polyclimax theory. x4
Differentiate between :
a) Alpha and Beta diversity.
b) Ecotype and ecocline.
¢) National Park and Biosphere keserve. .
d} Habitst and Niche. -~ ot
a) Write notes on :
i) Central tendency. e
ii) Standard error and stdnggrd deviation with example.
b) State briefly the formation and effects of photochemical
smog.
¢) Discuss rescurce partitioning with the help of suitable
graphical models. ‘ _ -
d) Distinguish between acute and chronic toxicity. 4 o B
; 'l 7 (S45) +4+4%2
a) Distinguish between : _ y o 3
i) Density independent and density dependent regulation.
ii) In situ and ex situ conservation. i .
b) Differentiate BOD and COD. .
c) Discuss on demerits of mass utilization of ground water
resource, S
d) Discuss apout rules of Zoological mamenclature. (3+3) +4+45+5
a) Add a brief note on Ehinoce r1o0s conservation. |,
b) Discuss about schedules under wild life (protection) act.
c) State different measures of water pollution.
d) Discuss about the depletion of ozone layer. 5+5+5+5
a) Elaborate Holotype and paratype.
b) Add a note on remote sensing for sustainable diversity.
¢) Describe different steps in the fomation of allopatric
. species: / : ) - )
d) What is Chi-square? What is ANOVAZ 44+4+6+6

-2 - CS (0) 20-1/18

Discuss about the basic differences in gross morphology
of gills in Chondrichthyes and Osteichthyes.
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ZOOLOGY - PAPER-II

X

Full Marks : 200

If the questions attempted are in excess of the prescribed number, only the questions attempted

£

1.a)
¢ b)
oea)

a)
f)

h)
j)

1)

2.a)

b)

3.a)

b)

4.a)

b)
c)

5.a)

b)

first up to thg prescrlbed number shall be valued and the remaining ones ignored.

AnSwel; may be given either in English or in Bengali but all answers must be

N £ ' moneandthesamelanguage

GROUP - A
R e BN Answer any ten questions

wimat is GERL? State its’ funhcticn.

What is Bombay phenctype?z

State criss-cross mode of inheritance with an example from
hmano T .

Discuss catabolite rep19551on. :

State Origin and Symptoms of zlbinism.

Delineate two cell theory of sex-steroid biosynthesis.
State the histological structures of adrenal cortex.
Distinguish between Bohr's: effect and Haldane effect.
Discuss R - and T - State. of haemoglobin.

State the principle of PCR;

State the role of cortical granules in prevention of
polyspemy.

Discuss biological contiol of pests.

State principles of vaccination.

GROUP - B
Answer any fouzr questions

Discuss distribution of marker enlyvea in diffezent
mitochondrial compartments,

Discuss the ultra structure of mitochmdrion. S’tate its
rele in ATP generation. |
Classify eukaryotic chromosomes based on position of
centromere. Discuss the nucleosome model of chromatin.

What is MPF? Discuss the steps of cell-cycle progzession
from G1 to M-phase.

Discuss in brief the Prokaryotic transcriptional initiation

canplex.

Discuss 5'- cepping of Pre-mENA mentioning the enzymes
involved.

Describe primary sex-detemination mechanism in man.

What do you mean by operon concept? Discuss mgulation
of tIp-coperon by attenuation mechanism.

Discuss GPCR pathway of hormone action. What are GEF
and GAP3 =

State the major cell-types of anterior p-itﬁitaxy. Mention

the major hommones secreted by them mentioning target
Sites.

State the principle of cloning. Discuss the process of
transgenic animal production from embryonic stem cells.

4x10

745

446

248

10

248

644

446

P.T.O.
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7.a8) Differentiate between :

9.

10.

11.

12,

13.

b)

a)
b)
c)
4d)
el

a)
b)

c)
d}

aj)

b)

ii) Role of haemoglcbin in O

i} PCR and cloning

ii) Proto-oncogene and tumor-supp resscr gene., 5x2

Make notes on :

i) Urea Cycle.

2-txanspo:t. 5x2

GROUP - C

Answer any four questions

Differentiate between 3

Induction and Competence, -

Holoblastic and neurcblastic cleavage.

BCR and TCR, '

Batesian and Mullerian mimicry. |

Primary and secondary adaptive features of aquatic

vertebrates. _ : 5x4
Give notes on 3

Antigen - antibody reaction.

Range, climate and faunal of Ethiopian and Neo-tropical

realms. 4

T-Cell and B-Cell co-operation.

Biogemy. 5x4
State the causative agent, life-cycle, pathogenicity and
symptoms of Kals-a-Zar, ; 2454343
Enlist the major adaptive features for volant mode of

life in birds. . : 7
Briefly discuss the process of spemiocgenesis. 10
What are Hardy-Weinberglimitations? Calculate the number

of carrier albino persons when the frequency of albino
phenotypeis 4 out of 40,000 individuals? 5+5
State composition and uses of Silk. 6
State the causative agents, symptoms and remedial measures

of pebrine and flacherie diseases of §ilk moth. 2+4+4
Add a note on functions of Cytokines, 4
Compare the gastrulation Process in frog and Chick. 5
"Eye-development is the consequence of repeated reciprocal
induction events" - Explain 8

5

Sthe the role of canplements in MAC fomnation.
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Time Allowed—3 Hours Full Marks—200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued and
the remaining ones ignored.

Answers may be given either in English or in Persian
unless otherwise mentioned in the question.

Group-A
Attempt any two of the following questions:

1. Distinguish between “language” and “dialect”. Give suitable examples to illustrate your answer. 25
2. Discuss the part played by the Avesta in the development of Persian language. 25
3. Write notes on the following: 25

(a) Modern Persian and its relation with the language Dari
(b) Literary and linguistic divisions of Philology
(c) Influence of Persian on Bengali Language

Group-B
Attempt any four of the following questions: 10x4=40

4. Give the opposite number of any five of the following:
- x = @osl= L= am (i9= w2
5. Ilustrate with example any two of the following:

S olm A s

6. Explain the formation of any five of the following:
b —oleig— p uET- Z/ﬁ“cé‘?— n@'b—&/’f} 'Jl)g

7. Give any four uses of = or (§

8. Form words with any five of the following:

J?—/—J— A= = b= glg

Please Turn Over
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Group-C

9. Translate the following passage into English: 30
B T b 2 ot TS B ptss =l T b oS Spnchp | o
Y2l }C'/..,_'—‘:‘L:JL}JJ::;U b ::ﬁ}f!’uwf;w—f{ﬁ‘uc*t:?:m(&(:b»ur»«w@ﬂ kel 002

LGS A K L e tmslb B e En T

s NS ENNE IS 4Ty PSP s S SN L6 b ST oo frams it
O AT S R RD N 21 (1AW N ALY LAY I TE SR
L LT St GBSl by Sk S 230 5 Pt s bl
e gl

10. Translate the following passage into Persian: 30

Sayyid Ahmad Khan, also Known simply as Sir Sayyid, was born in Delhi, the capital of Inidia.
His ancestors originally hailed from Arabia and settled in Herat, before moving t Delhi. Khwajah
Farid-al-Din Khan, the maternal grandfather of Ahmad Khan served the Mughals as a Minister of
State.

While Ahmad Khan was a child, his father, Sayyid Muhammad Muttaqi Khan adopted Sufism;
thus he retreated from worldly affairs and became an ascetic. Young Ahmad was, therefore raised by
his maternal grandfather. He received a thorough education in Arabic, Persian, Urdu and Islamic
sciences.

After the successive deaths of his older brother and father, he was forced to look for a job. Thus,
at the age of ninteen, he secured a job as a record-keeper at the courts in Delhi.

11. Define any three of the following and give suitable example: 10x3=30
tf/(" s }”l.;,up/_ J;’;:'f;__._; )lﬁuwl_f _ ‘;..;_5‘

12. Scan any two of the following verses and name the metre: 10x2=20
PP ug U N ot S s 1 ()
W sk 2 Lo § oo vz
et T el (L)
e 1 Yo ks b u/-_ﬁ
o ¥z e Th @
w1 YU ¥ 3z /L -
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PERSIAN
Paper-I1

Time Allowed—3 Hours Full Marks—200

If the questions attempted are in excess of the prescribed number, only the questions
attempted first up to the prescribed number shall be valued and
the remaining ones ignored.

Answers may be given either in English or in Persian
unless otherwise mentioned in the question.

The figures in the margin indicate marks for each question.

Group-A
Answer any four of the following questions.

Give an account of the different views regarding the origin of Persian poetry. 25
What is Qasida? Describe in brief the origin and development of Qasida writing in Persian. 25
Describe the historical literature produced under the Seljuq period of Iran. 25
Determine the place of Nizami Ganjavi as a Masnavi writer. 25
Describe the historical and literary value of the Chahar Maqala of Nezami Uruzi Samarqandi. 25
Describe the chief characteristics of the ghazals of Hafiz Shirazi and determine his position among the
ghazal writers. 25
Group-B
Explain any four of the following: 10x4=40

FEb S w5 F pa ()
D SO PRNE AT

S s b ul oo (&)
o 2F ut Qb o 3
YY) 315 R 1,»;__/;,._:-»(;)1_,: lfj¢ ! :-Juj:;".':« /7 l:v'%u:f d;’i?ﬁ:n':lﬁ’ Uil (@)
..‘;JU#’,“}J;&?.alﬁ‘:t}:!ﬂ)idfgﬂ&mﬁb/c;);’!&%%{”JJV-/'" ()
b ps ittt ()
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8. Write short notes in Persian on any four of the following: 15x4=60

Sy i bl el -,éﬂ@vz-uﬁﬂlrwi_&,%,é



