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lf 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'

l

A11questions carry equal marks'

tozp blrro- belfT 4-aqvrrh oQrs-tV 447 10Y U

/'tz^nor.,fo "*lr{i7^rr=! 0r*r 4A' -z@
' ?tzrr atha-t^n4|r /sztvr? hr,xtt,,

era9ruz.n /r, 4zzw4 Z-r.rzp /tt%l"r T ffi^l24

,- zylaltJrlT -tn6, ,r/AG d+ 1!tr"?T6, tq-raraz_-i' N\ry zirr/+vt'tr,,
, ;-*r", -,!?E.A oz6L{ ?-pz-o/yzz47

3) brut"t z-*/;b </trt;' -1fr.X-rh trlw pb'H-,
arrdYslzl ?r/r@,
orwi-rfz Yr/r*!'v7ffifr 7
-/- 'Tf Of/na9%."/

? 77rz?1rz- =r*lrl^
4n4a,!ar, ?z4h-l
z*r"q-P -rfinr*f e

V M-,Tt-dr rtrr pAw lntz- tllzrtrr>A *azzw6

tnilrrr TLp- orflryltra-k"a 42-

tyrTs,rT"fm;"ru' qlrr Tzlorr L?,tu %7'

P.T.o.

I



v
ELL 1rry

s) Z-rvuert z- -€"i @.d27?4
q*rrez- 

"UUThol-@'<nzt 
6 k/srl?!Z-

zza*-tp -t*ndw q yy +/:?* / {

ryTMr?lZz-/

-{, &q-afis-
+rlry'z,r# br.W

lO, ,V'^*y alfry .rreT./az 
'^s?rrur4 

6A

YPM.r^lnT

1l' u 7po 3"r€?T ,2<W ztlc,tr.hl ,,

A

cs(o)sA-ll/18

6*rz*'t-v",

a7e*z! 
,,

ZrhlTY rzJttz enypzTa- A{Z- *-rr**l

?'u-

T3,

rP ez7

ryry| vryryaffrtTe- rtrr

"-wV-<-e'MW? 
TP A&rnP 

"/
nyryz
alrntrir*

ryry4Ldo"ry rfi,rrrz-rA_
hd zZ z?ffi{/rna<aT? .OUy

t ;-.

'; .: :.

''. :, l

.:_:, -

t4,
T'7 t r@- ,r+tv prTtz-

wyl? Pa,hrdl **/

[f' zl&l &rzt z-yrus-J ^/,P,?C-y<
k{ fi/ anv (?-rtzw 1W Z-'#22 U/

t, ,



cs(o)AG-t/18
2018

AGRICULTURE - PAPER.I

Time Allowed :3 Hours Full Marks : 200

lf 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 Enelish or in Bengali but all answers must be
in one and the same language.

GROUP-A

Answer anv three Questions s

!. i)

l-l_/

2. 1)

La,

iii)

3. i)
1r- J

LLL,,

. iv)

4. i)

Discuss on SRI. Mentj-on the d:if f erences between SRI
tlonal cultlvation rnethod. of transplanted rice.

and conven-

20

Describe in details
jute crop.

about reeommended management practices of

Def i-ne .IWeedsil.
State the characteristics of Weeds.

Discuss in details about weed. management practices in organie
farming.

Define rsoilr.

Distinguish between soi.L f ertirlty and sol1 productivlty.
Dlscuss on mod.ern concept, of soil fertllj.ty.
Descrlbe different methods of soLl consenratlon.

20

5

5

30

5

I
7

20

ii)

tlhat do you mean by ressential plant nutrientsr ? Classlfy and
enlist essential plant nutrients.

10Mention the inportant functions and commonly used sources of
following plant nutrients :

Nr pr S and Mo 
20

Narrate the lnportant features of INM. 
10

Write in brief on g3y;!Sf s

Concentrated. organic manurei

Biofertilizersi
Vermicomposti

Drip irrlgation;
Strategies for improvement of fodder cultivation;
Green manure crops and green manurlng.

10x4

wrlte in details on sugarcane cultivation in w.B. with special
referenc6 16 a varietles, sol1, tillage practices, sowing
parameters, intercultural operations, nutrient management,
plant protection measures, ha::TresLlng and yie1d.

25

Describe the crop management pracUi-ces of rabi maize.
15

LLL,

tr
J.

a)

b)

c)

d)

e)

f)

5. i)

ii)

P. T. O.
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GROUP-B

Answer any two Questions :

Write short notes on ggl_;[igg s

Crop insurancei
Jute rettingt
Farm f,orestryi
So11 solarisalion;
Methods of ferbilizer applieation;
Reduced tlllage;
SHG in agrlculturei
Reclamatlon of probl-em soils.

State the differences (vrith examples) between .legumes. andtpulses'.

What do you mean by glgg crop ? State the Lmportance of
paira cropplng.

what do you mean by MFTs ? state the characteristics of Mprs
suital:le for agroforestry.

iii) Narrate the following land use systems 3

a)
b)
c)
d)
e)
f)
s)
h)

g. i)

ii)

il)

10.

a)
b)
c)
d)
e)
f)

8x5

1o

25

3+5

2+1O

20

10x4

5

t-l-l-/ Pulses are considered as t'CLj-mate smart cropsrt 
-- 

trvpf,alp
the statement.

f. i) what is agroforestry ? Describe the benefi.ts of agroforestqr.

a)
b)
c)
d)

A1ley cropping;
Shifting cultivationi
Wing-51."L"'
Taunqya s]/stem.

Write in brief on etny_jlour :

Cold storage and warehousei
Farm planning;
Dryland farmj-ng,.
KVK,.
Afforestation;
Water ha:rresting.
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AGRICULTURE - PAPER-II

Time Allowed : 3 Hours Full Marks : 200

lf 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 Enslish or in Bengali but all answers must be

in one and the same language.

ANSWER A}.IY FIVE ESTIONS.

2. a)

J. a,

b)

1. a)

b)

4. a)

b)

c)

Write down t)pes of photos].nthesis.
Write dorn the photos]'nthetic Pigments.
Dlscuss the characteristlcs of chlorophyl1.

10+10+20
wrlte down the cuLtivation of Tea with special reference to
climate, cultlvation, traj-nlng and prunnlng, pluckj-ng"and Tea
manufac turing.

b) DLscuss in detalls culLivation of Coffee.
20+20

Ennumerate the cultivation of Banana mentionj-ng varieties,
propagation, manuring, af ter care, lrrigatlon-and harvestLng.
Dlscuss in details cultivatlon of mango wj_th reference to
var:ieLies, after care, trarves t:ing and marketlng.

5 a)

b)

c)

6. a)

b)

7. a)

b)

20 +2Q

Discuss the irportance of vegetables.
Write dotvn the t1?es of vegetabte garden.

Discuss the cLassification of vegetables.
10+15+15

Discuss the Importance of medlclnaL plants.
Wr:lte down the cultivation of Isobgol.

20+20
Wrlte down the Importance of Splces ln India.
Discuss ln detalls cul.tlvation of pepper (Irploved method).

20+20
Write down definltion, nature and causes of dl_seases of clops.
Discnss about Seed-borne, sol-1 borne and. alr borne diseasesof crops.
What do,yo-!.] mean by fungicides ? Write in brlef dl-fferent
types of fungLcldes used. for control of dlseases ot crops.

15+15+10
Critically d.:Lscuss principles of Insect and pest Control.
Write dordl the selectl"on of proper method.s for controlli.ngdifferent Pests.

20+2o

8. a)

b)
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ANIMAL HUSBANDRY AND VETERINARY SCIENCE _ PAPER-I
TimeAllowed:3Hours

Full Marks : 200

lf 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-A

Answer any three Questlons :

1. a)

b)

c)

2. a)

b)

c)

3. a)

b)

c)

4 a)

what are the comrnon feeds and fodderforalactating cow ?Classlfy the feed stuff for the u"*e.

Prease speclfy the'requirement of energy for maintenance,g::owth, pregnancy and. r.actation in mlri'produclng cow.

Please descrlbe the balance ration of a d.airy cattre duringtheir diff erent phases of growth and pioalr"tforr.

Describe the role of preboitics, problotlcs, antlblotics,antioxidants and enzymes in feed activity If cattres.

Deseribe the econornic importance of commercial pou1tryfarmlng and backraard pouitry farmJ-ng.

what ls sire index ? Describe the method of breeding forconrnercj-aI production in livestocks.
15

Describe different hormones related to reproduction in cattre.

Describe pubertyl sexual maturityr libido, artificlal 10

preservation semen, deep freezin!- of slmer.
15

what i-s silent hreat ? Describe the symptomns of heat,.Descrlbe the metj:od of detection or o'elstiLs. ana carculationof id.eal tj.me for artificial insemlniti;;:- 
u4uu\ 

15
abortj-on ln dairy cattle ?
dystocia ln cow and.describe

15
what is the compositlon and nutritive varues of.milk ?Describe the pro-cessi.ng, packaEing, 

"torfrrj, 
dlstribution andmarketj-ng of mll-k. Describe the mifX pi"a"il" available in themarket for human consumption.

15
DescrLbe horm.nal control of mammary grrowth, lactogenesis and.letting down and holding, up of mikl

10

10

15

15

10

15

What are the common causes of
What are the common causes of
the management.

b)

c)

P. T. O.
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GROUP-F

Answer an'y ttro Questions 3

What are the cornmon poultry diseases in India ? How ean we
prevent it ? What is the nutritive value of pou1try meat
ina egg ? FIow will you grade eggs ? Describe the different
slaughtering techniques of poultry birds ?

Describe the parts of female reproduetj-ve tract of fowl and
their role in egg formation.

Write short notes on ggf-glEh! topics.

Net energy
Freemartin
Dentition and ageing of animals
Quarantlne
Castration
Disposal of carcasses
Organic livestock production
Desi-gner egg
Phqnotlpe and Genotype
Freserrration of semen
Toxic plants
Trlpanosomiasis
Caesarian section
Conse::rration of Wildlife

a

5. a)

b)

"1 .

c) What are the eonrnon Bacterial, ProtozoaL and viral diseases
of domestlc livestock. How you can prevent them ? 

15

6. a) What is the inportance of zoonotic di seases transnritted from
animals ?

10

b) What is the role of veterlnarians ln anlmal welfare.
15

c) Describe the etiology, symptoms and treatment of rrllk fever,
Ketosis, Pregnancy toxaemla ln domestic animals. 

15

15

10

5xB

a)
b)
c)
d)
e)
f)
s)
h)
i)
j)
k)
1)
m)
n)
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ANIMAL HUSBANDRY AND VETERINARY SCIENCE - PAPER-II
Time Allowed : 3 Hours Full Marks : 200

lf 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 Enelish or in Bengati but all answers must be

in one and the same language

cRouPrA

Answer Questlon No.1 and gg1_gg frpm tJ:e rest :

Write in brlef on aqv teB of the followings t

Wrlte in brief about the composition of bone. Name about
varietles of bone.

7+3

Discuss in brief about freemartin. What do you mean by
fremitus Z 

7+3

Wrlte about the shape and positlon of Kidneys of cow and d.og.

5+5
State the condlLions affecting the milk yleld of cow. i,Ihat
do you mean by milk lameness ? 

A++
Give an account of Coccid.iosis in Rabbit. Out line lts
treatment. g+2
Discuss on Thyroid gland includj-ng its minute stmcture.
State about the functlons of tlryroxlne. 

7+3
state the factors influencing antifungar actlvity. Name some
antifangal dnrgs for topical application. 

6+4
write in brief about various tlpes of shock. state the treat-
ment of hlpovol-xernic shock. 

5+5
i^Ihat are the maln causes of ascites ? Give the line of treat-
ment of lt. 

4+6
How would you .li aqnose leptospinosj-s in dog ? Give the llne
of treatment of tetanuslg dogi. 

5+5
State the factors responsible for rrrminal dysfunction. Why
vltamj-n 81 is given in Acid lndigestin ln Cattle ? g+2
What, is the role of CITES in relation to wild Life protec-
tion ? Whlch blrds are called Birds of prey ? a+z

Discuss about the aetlopathogenesls, clinlcal findings,
diagnosis and lj-ne of treatment of pyelonephrltis in
:trmlnants.

6+6+3+5

Gl-ve an account on the etilogy, mode of transmission,
diagnosls, treatment, control and zoonotic aspect of
ToxoPlasrnosls' 

z+5+4+3+4+Z

Write dor^rn the ltiopathogenesis, cllnlcaL signs, treatment
and eontrol of Chronic Respiratory Disease (Cenp) m poultry.

6+4+4+6

a)

b)

c)

d)

e)

f)

s)

h)

1)

Jl

k)

1)

a

3.

4

P.T.0.
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7.

a)

b)

c)

d)

e)

c s- (o) AH-rr/18
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GROUP-B

Answer any two Questlons 3

Write in brlef about the followings 3

Dlff erence betwe€n d'i 6g1'hoea and dysentry.
Dlfference betteen prevalence and incid,ence from epidemlo-
loglcal stand point.
Writp a note on Maiming.

Euthanasl.a.

Haematemesls. 
5xS

Dlscuss on downer cow syndrome In reference to its clinlcal
signs, prognosis, treatment and preventlon.

5+10+5+10
Wrlte short notes on 3

Strausst reaction.
Asco1i's test.
Mode of transmission of Diamond Skln d.isease.
Post F M D conpJ-icatlons.
Antivlral disinfectants for some viral d.iseases.

6x5

iiii:!iliiiiii:i:iiiii!ilIi:ii;:ii:i:!i:iiiiiii

a)

b)

c)

d)

e)



Time Allowed :3 Hou rs Full Marks : 200

lf the questions attempted are in excess ofthe 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 Bensali but all answers must be

in one and-the same language.

GROUP-A

A.nsr^,ar anv three Ouestlons !

What is radiometrl_c
dlsadvantaqes ?

dating ? What are its advantages and

cs(o) AN-r/18

7+8+15

10+10+10

Human Gene tics with Special

2+8+10+10

20t8
ANTHROPOLOGY - PAPER-I

Briefly dl"scuss the concept of I race, in Anthropology. Discuss
about anthropologlcal dehates on . race and racllmi.--
Deflne_ I polynorphlc traits'. Dlscuss polymorptric tralts wlthspeclal reference to ABO B ]oodgroup and its bistributlon.

1.

2.

4.

6.

7.

What do you rnaan by I hominlzatlon precessr ? What evolutionary
changes occurred in human pelvLc girdle and tdnd llnols ln the*process of evoluLion ? tdhy do you thlnl< the Spatio-temporal
expaasion of Homo erectus was more than the Australopj--thecus ?

Bxiefly enumerate the appllcatlon of
referrence to forensj-c anthropology.
llor* the knowledge of Osteology ls used l"n detennlnatlon of ageand sex of cranlal S(el-eton.
DermatogL!?hlcs Ls used in personal identifl,catlons 

- 
lllustrate.

10+12+8

?$.flY discuss the concept of human adaptation and accllma_I.-zatLon.
what adaptive changes occured in hu.man l1vlng 1n hot and cordclimates and 1n hl-gh altltude reglons ot tlre world ?
Brlefly deflne Bergman,s and Al1en's Rule.

GROUP-B
( 5+5) +( 5+5+5) +(2y 2+zy 2')

Ansue r any thr6e Ouestions t

Crltlcally evaluatG anthropological theory of Evolutlonism.
What is etlErocentri sm ?

24+6
Define politicat Anthnopology. What do you understand, byPoJ.lticaL Movement ? a rief t!'en""n 

",lt"'iil"*different tlT)es ofsocJ-o-polltlcal mo\rements. ilaborate 
""n 

-"r]af, 
movement. Defl"neethniclty.

6+6+12+6
what ls the scope 

"f 
E:?I?T+: AnrhropoL-ogy ? Br1efly dlscusson Reciprocity. Redistributi-on, ana fuarX6l Excharrge.

what is potlatch ? 
- dlscuss its signiflcance. 

6+1g+6

Wrlte a brlef account on potassium_Argon dating technlque.
IE!. arc the characterisLic features of NeoLithic culture ofIndia ?

P. T. O.
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9. a)

b)

c)

c7)

GROUP-C

Wllte Short Notes on ggl-@ :

Lingius tlc Anthropology.
Archaic Hornc Sapiens.
Stages of human growth.

Colonialism and Anthropotog-y.
!Oxz
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ANTHROPOLOGY - PAPER-II

Time Altowed : 3 Hours Full Marks : 200

lf the questions attempted are in excess of the prescribed number, onlythe questions attempted

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

Answers may be given either in Enelish or in Bensali but all answers must be

in one and the same language.

OROI'P-A

Answer anv throe ffuestlons :

account of ethnicr
trlbal popuJ.ations

!.

2.

a

4

Brlefly state the 6th seh€dule" Give an

lingnristic and economlc d.lstrlbution of
of In&ta.

Deflne .TaJrnani systems.
origin of caste system.
system in Ind,la.

Enumerate briefly the theory of the
State the saLient features of caste

2A+2o

10+15+15

5 a

Define Denography and state its relatlonship wlth Anthnrpo-
logical. demography. Enumerate the different factors that
affect fertillty. Assume the total population of females of
age group 2C,-24 was 35OOO in 2O07 ln a city. Tlre women of
the same age group gave birth to 2500 babies.in the same
year. calcrltale ale-specific fertility rate (esg'n).

10+20+10

Make a critleal appraisal of the ethnic classification made

by tI. tI. Rlsleyl B. S. Guha and S. S. Sarkar.

Describe the &lstrlbution of Hb varlants inkrdl-an Sropulation.
3O+10

Wrlte short Notes on ggI-@, of the followlng t

constitutional provisions of ses and srs in rndia'
sacred complex.

VlJ.lage studles ln Ind1a.

Fotkl-ore and ldentltY.
20+20

ffi,ot P-B

Answer efll[ t$p Qrrestlons t

ExunErate the perspeculve of BLomedical Anthropology In the
understanding of non-communicable diseaseB'

What do you mean by critical Me&icaL Anthropology ?
30+10

Glve an account of the trib,al d.eveJ.opment prcgranmes in
post Colonial Lndi-a.

State the l"lesollthic Cultural Ptrase in Middle Ganges Plain

"rra 
.Ajotnlng regions of Borth-Central Indla'

a)

b)

c)

d)

6. a)

b)

7.

8.

40

40
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' 
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BOTANY _ PAPER.I

Time Allowed : 3 Hours Full Marks : 200

lf 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

Ans\,rer any four from the followlng

1. An sr.rer brief ly ; (Any f our)

( a)

(b)

(c)

(d)

(e)
(f)

Process of conjugation in bacterla. 10

@1I waII of eubacterla (gm+v€ & gm-ve) and archebacterla.
3+3+4

Generatlon tlme & cro1,rth curve ln bacterla. 5+5

Ultrastructure of flagella of prokaryotlc and
eukaryotlc algae. 5+5

Range of thallus etructure ln chlorophycean algae. 10

OelI vralt structure of dlatom. lO

2 WrlLe brief notes on : (.lny four)
(a) Blpolar and telrapolar heterothallisrn ln fungl.
(b) Role of mycorrhlza 1n chemlcal communlcation of

forest vegetatlon.
(c) Dlfferent types of IJlchen and vegetatlve propagule

of Llchen.
(d) Prlnclples of mass cultlvatlon ln algae.
(e) Phycotoxlns and 6ome natural eventa of figh

pol.aonlng.

(f) Parasexuality.

3. Bxpla1n any four of the follow lng

(a) Physlcochemical characterlstlca of TMV.

(b) Anllthetlc theory.
(c) NPc classl,flcation of Erdtman.
(d) Dlsease cycle of Brotrn Spot of rlce.
(e) Fungal aources for antlblottcs and vltamlns.
(f) Sallent featurea of Lyqlnopteris.

wrlte brlef notes on I ( any four)

(a) Descrlbe ceologlc tlme scale diagrarunat lcally
and mentlon dlstrlbution of plant klngdom along

(b) orlgln of eeed hablt.
(c) Ex-sltu conservation.
(d) Dl6ease trlangle.
(e) Role of bryophytes 1n pollution rnoni.torlng.
(f) Tqnlca eorpus theory.

5+5

10

5+5

10

10

10

10

10

10

10

10

1o

4

agee.5+5

10
10
!o
10

10

P.r. o.
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2

compare between : (Any foqr)
(a) Polyembryony & peeudopolyernbryony.
(b) Au.logenlc and Allogenlc succeseion.
(c) fnverted vascular bundle & medullary bundle
(d) truslform inltlal and ray lnlrlal.
(e) collenchyrna and scLerenchyma
(f) Ecotone and edge effect.

GROUP-B

Answer any two from the followfuq

Comme nt on t
(a) tGntlon dlagonostlc featur:ea cf, orchldaceae anal

Solanaceae.
(b) Deflne r-

(1) Plaamodesflata.
( 11) cornmenaallam.
( 111) Psafimosere.
( 1v) Alleloparhy.

7 . De Bcrlbe '\rery brlefly

cs- ( 0 )80-1r/18

5+5

10
5+5
5+5
5+5

5+5

6+4

2{2x4

3+3+4

5+5

6.

(a) (1)
(11)
( 111)

(b) (1)
(11)

Frult of poace€e.

stamena of Guclf erae.
Anlsocytlc atona.

Mapt lve features of halophytes.
Distfuquish between virolde and prions.

I Expl aln ln brlef :

(a) Age and Area hypot.hesis.

(b) Role of phytochemlstry in taxonomy.

10

10
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TimeAllowed:3Hours Full Marks : 200

lf 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 Enslish or in Beneali or in Neoali but all answers must be

in one and the same language

a

Answer anv f@E 3 -

a) $lrite short answer -

ii Llnrler nhat clrcllrastances R.Q. of plant tlssue may become
zero and infj-nit1r.

ii) vi?1at. :is Emerson ef f ect 7

i,i-ii Why is CO, eor-rnensation point l"ow in C4 plants ?

i.'r) I$hnt is H{LI reaction ?

v] 
"1l-- 

r".rhici-r -qpecj-fi{-. step Cc.es m;lecu1ar oxygen particlpate
ln aer.obic respJ.ra'L.i+n ?

b) E:iepia5.n 'Lire rol"e -nf *he foJ-J..owings r-

ii F1:ytc.rir:t'me in f &crnver:i.ng *

il) t"u&lri 3"n pirototrcp.isnr.

c) Distingulsh between a6

i) z DNtd and B DNA

li! Transloee,ticn and Inversion.

2x5

5x2

5x2

d)

6t

What j"s rneernt by gene*ic code ? EstabLl"sh that genetlc code
is '{Jnlversai anrl !:sn overlapplng" 

3+3+4

i) M,:ntlon flhe sirnliarlties and dissj-miraritles between
CAI"I and C4 plants 

"
ii) Describe the Organic ac'i d, mecabr-"Iic pathway in CA.t'l plants.

4+6

furswer anv f oqg 3 -

i) How mariy oxldative reactions take place in photoresplra-
tion ? t{hat are the sites, substrates, enzf/mes and pnoducts
of these oxldative reactions.

Ii) What are phosphollpids ? Where do they occur ln plants ?
Glve example each of saturated and unsaturated fitty aeids.

5+5

i) What is Oper",on ? ExplaLn the regiulatory mechanlsm of Lac
Openon in the presence of Lactose.

il) i'Ihat is transduction ? tiow does lt help to
DNA ls the genetlc materlaL.

c) What 5-s Go phase ? Discuss its reLationship with G1 phase.
Discuss the role of cycll-n in cell cycle.

2+4+4

a)

b)

establlsh that

5+5

P. T.0.
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d) wrLte notes on the followlngs t

i) Semiconservative DNA replicatlon.
il) BpJ.stasls.

5x2

5+5

e) i)
il)

a) i)

11)

Discuss the role of RNA pol]rmerases ln ptotein slryrthesls.
Dlscuss dlfferent metlrods of germplasm malntenanceo

3. Answer any four :-

liow calotene dl.f f e.rs from xantilophyll ? Mentlon the.
blologlcal slgnifj,cance of carotencld pigments.
Deflne free radlcaLs eittng exarq)les. Mentlon the role
of free ra&i-cais In plant metabolism.

b)
5+5

A ctoss ls aade betrfeen a heterozygote ABC,/abc Bnd a recesslve
horrozygote abc,/abe. 1280 proEeny were analysed, givlng th; -'.
resuLt bel.c}I. Determlne ttle order o! three genes A, B and C"
Mentlon thelr dj.stilrl!:e and calculate the co;incldence and
lnterf,erence.

ABC

abc
AE{
ahc

75\
41

413
426

b
AEC

Abc
aBc

c) 1] What is gomatl.e einilryogenesi8 ?

of zfg,rtic e:rl1.I1'c eu:.tu.:te 
"

11) what are the colTreon atetiyJd.s cif

d 1) Dlstlnguish betaroen cyclie arid irnr
Latlon.

1i) outLlne the procese of
enzltme gYStem.

Synthresls of

e) Wrlte ahort note! on ,-

b)

7 +?+L

Dlscuss the Lmportance

transfer of gen6a l-n lJlante ?

5+5

:i'c 1i*: plrtoptoephagy-

amlno aclds by c;r-fuA{f

3+T

5x2

i) Use of DIIA markers ln plant breedlng.
11) HetercsLs and hybrld seed. productloa.

WrLte down trre prlnciplea and. applications of UV_Vls1bIe
Spectrophotometry and defe::entlil t"qeDtrLfugatlon. 

5+5
1) Enume rate the structure and functlon of di-nltrlcgenase. _

cortrplex.

ii) 'The calvin c],cle 1s autocatalytlc in nature.. 
- oplaln.

i) Dlscuss the role of gaz+ as second. messenger t*lah ,"fu- 
5*5

rence to slgrnal transductlon pathway.
li) riol, Km value of an eDzlrme can be detB rmlned wlth the helpof an equatlon of stralght llne.

5+5

)

c)

Contd..p/3.

4. a)
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a)i)

ir_)

What are cnrde dmgs ? Write down the differences between
prlmary and secondary metabolites. 

2+3

Give an outLJ.ne of lnterrelationship of basic metaboLic
pathways with secondary metabolite bioslmthesis.

e) Write short notes on 3

f) Drug evaluation
ii) lmportance of pharmacognosy ln npdern med'l cine.

5

5x2

1) Nrlte down the geological- or taxonornlc evidences for
orqanic evoiutlon.

ii) Explain the concept of RNA worl.d. 
S+E

ilistingniish betweell rna6s and pe&tgree selection methods used,
in piai:t breedi-ng. Mentlon the rno,st useful mett-rods that are
emplo1'eci in p3"ant breeding. 4+ii

5. a)

b)

c(,

e) ,L) l:iianie ?i.so bicr*active c.-liq:,rvlnents of lpecac sp.

j.-i,i lv:::'-i:e 'j-;-.!e sf..:ejlles :i'3;$eo fanrlJ.S- and OrC*r*of ti:e lpecac
.i-*}ar:t. frc::.'r waich t}:t: active co*lponents are isclated"

ij"i) Draw a fiow chart fr:r extraction procerlure of blOactls"e
corrtpcn*i: ts ,

di .i.l ilr:.at is 'iil;;r PslncipJ.e o.i: Weste:::r blat'ting ?

iii Exi;:.a:i.n |wi ri: Ciagra:ni the !'Jc:r:kiirg Frinclpie of c+rm:or:.itd
iricr<]s*sr,e o.

:-.'i.i) niffe::e*l;iate bet-ween scuthern and }{ortlierr: b}c'tting*

e] Ill-sti"a.is"r,igii :le*ween r*

ii l{r:Jri ci}ritj::ri+.:.i"t.ive ar:'i. Uri r:or,:rpeLttive ena:rmrl inh:ib:-tlono

j..i.i i.i:L t:-ifir::a"e.l,:n anC A;iurr-:n1fj.catlon.

lie) IIif gene arrc3. i{od genes

a) !{rite s}rorL notes on B

i) Nucleosorne model of ehromosome"

ii) Point nmtation.

b)

c)

1

+
J

J

5x2

Enumerate the dlfferences between fats and olIs. Wrlte a compre-
hensive note on the tlpes of llpJ.ds avallable 5.n plants. DlstLn-
gfulsh between saturated and u.nsatprated fatty acids.

write a brief note on , '.gl1
1) Bransgenlc plants

tj.) Micropnopagatlon

Compare between gnv trrc , 5x2

i) Lyases and Llgases group of enzfrmes.

11) Actlon specttarm and absorption spectnrm.

111) GlycoS.lpid and phospholipid.

P. T.O.

d)

,t
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e) Explain 
-

1)

r_ L/

7. a) i)

*i x.i

a-'1,,

.il.r)

rln aeroblc organisms, the Cltrtc acid. cycle is an
amphlboJ.ic pathwayr.
IPhotoresplrabion also earled peroxlsomar resplratlon. .

A test cross between F1 (C" S=) cotn heterozygous for
eolour and full endosperm wlth a eorn honrczygous and.recessive for coLourless sh:r.rnken, show the-folL"ri"gr.6sul! 

-Colour fulL 4A3Z Col-ourless full *_ 1S2
Co.lour shn:nken - 149 Colourless Shrun}:er: _ 4C)3S

Are these trso genes for eorour. and. shape of the encic.$"Je:snpresent in same cr different chro*ou*o,..i--:.-si,or, r,he sl,iljr

Sa:sc::i;,e ai iopc i.yi:1c- ul.i, *

5x2

bi tresner*be brief,i.y

i) p:rcti.n sequence d.ata]:ases"
ii) FIaJ.nLene::Ce of gerrnpl_asmo

#:r ti Ci*.ssify g4sr,{ir€s aceoi-dl.ng to :{JEMB,
i :ii .i;{ilri$ent c* allosr_ex-i.e anaym.e .reguJ.at3..on -

ei yirlte tlre pr.i.nciplee of the foLlows.ng
r1.L,t "[;tectron riilcrEscopy.

ii] CoJ,erlmet:a,.
...iL:-r.J Ar - PCR

lv) glrsA

i{arne ? (tr*c,r :cr'snt oncogienes ejld stat-e their fi:nctions" 
4li'h'at' are the i,ei"ctic consequence of translor:atron ?

Seflne t spiit gene, . 3

lNt*-a

i;;:Ii:;;:i;;iIi!i:ii iiiriiii;iiiili
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COMI4ERCE AND ACCOI'IfTANCY - PAPER - I
Tlnc A1lo{ed : , Hours FulI Marks : 2OO

If the question$ attenpted are in excess of the prescribed nunber,
only the questlons etteupted first up to the piescrlbed nunbe r

shaLl be valued and the remalnlng ones lgnored.
Answers nay be glven elther in EngLlsh or 1n Bengall but all

answers Eust be In one andEGme Ia ngGlEl-
Ansuer one questlon each fron the foll-ow1ng flve groups :-

1. (a)
(b)
( c)

(d)
(e)

I}rat are the procedures for lssulng Accounting Standard ?

Yho are the users of accountj-ng lnformetion ?

ldhat are the quaLitatlve chara cteristj. cs of flnanclal statements ?

Whet are the needs for provlding depreclatlon ?

pn-f,!.!!!5, a neH plant rvas purchased by Mrs. Kelyanl Basu for
k.],oO,ooo and a_further sum of B.5,OOO iras spent bn lts lnsta1la_tlon. on L.6.2o16, another plant uL6 acquireo'ior E.e5,ooO.'- 

-*---

On 2.1O.20U, tle flrst plant was totelly destroyed and the
amount. of N.2,5OO only lgs,I9911sed b5, s6Uing the scrap. It
wes not lnaured. On 2O.1O.2O17, a second hand plant was- purchased
for k.75rOOO and a further sum.of b.ZrSOO was 

-spent 
on ripalrs

end k.2r5OO on 1ts erection. It ceme into use oir U.ff .eOiZ.
Depre clatlon_has b€en provlded at IOg6 on the orlg1na1 cost
annually -on Jlst Deceober. It as the practlce t5 provlde deDre_clatlon for -fu].l year on all acqulslttbns made at inv ifne airincsny year snd to lgnore depreclation on any ttem sold"durlns i;;-''year. the accounts are cl"bsed annually on'5l"st necimUer. -ifi ----

De cenber 2o!7, Lt nas decrded to chanle the nethod or aeprecratton
and to follow the rate ot j_5?i on dlm't;lshing balance mJtfioA-----"
(w. e. f . 1.I.2ol5 ). show.plant eccouni, -gfaiit 

Oisposaf' lccount anaProvlslon for Depreciatlon Account foi J years. ' i+il5;57i1
foll-ouing.ls the Recelpts- ard payEents Ac count of Sydney Club foryear dnded Jlst lvlarch, 2ot7 a-

GROI,JP - A

ts. Paynent s

2 The
the

Re celpts

Op€nlng Balence :
Cash
Bank
Subscrlptlons Recel.v6d
Entrance Donatlon
Intere at Re celved
SaLe of Asaets
MlsceLLeneous Incoee
Recelpts at :
Coffee Rooo
lilne s and Splrlts
Sw lEmlng pool
Tennls Court

Sel erle s
Credltors
Prlntlng & Statlonerv
Postage
felephones & Te Iex
Repaj.rs & Malntenance
Glass & Table Llnen
Crockery & Cutlerv
Garden Upkeeo
Menbership FLes
Lnsurgn ce
El,e ctrl clty
Closlng Balance :
Cash
Bank

10, OOO

5,85O
02,75o
oo, 0oo
58, OOO

8,OOO
9, OOO

21 ,5r,6C,0

h.

40
,2
48

, ooo
, ooo
, ooo
, ooo
,ooo
, ooo
,00o
,0@

, ooo
, ooo

'o@
8. OOO

2,24.600

21 ,51,600

L,2O
Lr,20

702
1

ooo
ooo
ooo
ooo

10,70,
5,1o,

8ot
o2

, ooo

12
14
I
4
5

28
1

P. T. o.



cs( o) cA-rll8
-: 2 t-

fhe Assets end LlabilitLeg as on OL.O4.2OL6 were as follorc ;-
Particulars k. Partlculars k.

Flxed Assets (net )
Stock
Investment ln 146
Governnent Se curltLes
Out stendl-ng
Subs crlptions
Prepald Insurance

Sundry Cred 1t ors
Subscrlptlons
Re celved ln Advance
Entrance Donatlon
Recelved pendlng
MeEber shlp
Gratulty F\rrd

5 , OO, OOO

, , 80, OOO

5 , OO, OOO

12, OOO

1, OO0

1r12,O@

15, OOO

lrOOrOO0
1,50, OOO

The fo1low1ng adJustments are to be roade uhl1e drarlng up the Aceountg
(1) Subscrlptlons re cej.ved in advance as on ,Ist March, 2017 was

ts.1.8, ooo.

(11) Outstandlng subs crlptlona as on ,Ist March, 2O17 *as k.7,OOO.
(111) O"!st:!dlng expenees ar6 salarles k.ErOOO end electrlclty

B" 1' , OOO.

(1v) Flfty per cent of the Entrance Donatlon was to be capltallsed.
There uas no pending nenbership as on ,Ist Mareh, 2Oi7.

(v) The val-ue of asaets sold (net) as on O1.04.20L5 was B.IOTOOO.
(vi) D€preclation 1s to be provlded at the rate of 10,6 on essets.
(v11) A sun of k.2OrOOO recelved Ln October 2O15 as entrence

Donatlon fron an epplicent rres to b€ refunded es he ha8 not
fulf111ed the regulslte oeEbershlp quallflcatlona. The refund
vas made on 01. O6" 2017.

(vl11)Purchases nade durlng the year anounted to &. IJ,OOrOOO.

(1x) The vaLue of closlng stock flas E.2r1OrOOO.

(x) The club as a eetter of pollcy charges-off to Incon€ and
D<pendlture Account all purchases Dade on account of crockerjr,
cutlery, glass and llnen ln the year of purchase.

Iou are requlred to prepare an fncore and D<pendlture Account for
the year ended ,1st I'larch, 2017 and the Bslance She et as on ,1st
March, 2o17 along*lth necesssry rorklngs. 2, + l5

GROUP - B

X Ltd. offered IO,OOO equlty shares of ts.lO eectt for subscrlptlon
at a prenlum of k.2 per shsre payable aa foLlotrs :-
On apDllcatlon h.2' on alloteBnt k.5 (lncludlng prenlun),
on fiist call k.2, and on flnal call B.J.

The ConDany received appllcations of ISrooO ahares and allotment
*"s oaal pio-rsta to the epptlcEnts of 12,OOO sharea, the reealn-
inc. aoplttatlons belng refused. The excess appllcatlon money uea

.aJ""tLa on account of strrns due on allotment'

KeD1l to rhon 5OO shares were aLlotted fal1ed to Pay th-e- allotnent
,iof,"v 

"na 
on hls subsequent fellure to paY the flrst call noney--

ilii.-ir,I." 
" 

-iie 
re rortetied. Srinath who 

-originally applled for ,oo
iiii"i'"'-i"ir"a- io p"y the two ca1ls and hls sheres were elso for-
ieriea arter the flhal call'
Subsequently,outoftheseforfeltedshares60oshares(lncludlnt
;ii-;i;;;;-""i xeprr) were re-lssued to sirarna as fu1lv pald up et
ts"9 per share.

if,fl .lhi"ii": 
" 
T3I' 

"l[Suii!" 
ii] t8'[f, E ".8fi$" Il3 

" 
"il € l"8of! " €3 

o'

iive erieci to the above'

(b) Hhat do you Dean by lssue of shares for consideratlon other than
t"' :;;; i-rirustrate i,iin .t exampre. 

'o 
+ 1o

contd...P/1.
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4. On lst_Ju1yr ZgfT MsharaJa^Ltd. acqulred I,OOO shares of k.lo

"rct_r- 
of-PIgJa Ltd. at k.iroo,ooo. t'ireir-r" sp".tlve BaLance sheetson f1.12.2o\7 were as foliori :_

Balance Sheets of raJe Ltd. & Pra Ja Ltd. as ati,lahe ,Ist Dec. , t17

EOUITI AI'ID LIABILITIES
(1) Shereholders t Frrnds :

(a) Strare CapltaL-Equlty Share
of ts.10 each

(b) Reserves and Surpl,us :
Genere] Reserveproflt & Loss Account

(2) Pllgr: Appllcatlon }toney pendlng
Allotnent !

(1) Non-current LlabLllttes :
(4) Current LlablLltles :

(a) Short-term Bofroyings
(U) traOe PsyebLes : Credltors

8111s PaYabIe (Accepted-all are
1n favour of MaharaJa Ltd.)

TotaI
ASSE?S

(1) Non-current Assets :
(a) Flxed Assets

(1) Tanglbte Assets_Lend &

( b) l{on-current rnv""tm"nBf:H:"
equlty sharea or prafa-f"id]--

(z) cuffent Asaets :
(a) Current fnvesteents
(b) Inventorlea - stock
(c) Trade Recelvebf€s :

Debtors
Bl1ls Re qs1ys51,
(Recelved fron praJa Ltd. )(d) Casn & Cash Equlvalents _
Cash at Bank

MaharaJa Ltd.
(k. )

PraJa Ltd.
(k. )

2, OO, OOO IrOO,OOO

,orooo
70, OOO

25,OOA 1, , ooo

5,OOO

1r25,ooo 2,20rOO0

Pertlculars

40
50

000
ooo

1, OO, OO0

I , oo, o0o

50, ooo

65 , ooo

5 rO0o

,rooo

I , O0r 00o

40, ooo

70,00o

10, o0o

A.ldltlonal rnrormatlon 3_ 
rotar _ 

ll3?:Sll ::33,::g
(a) lt ttre tlne of acor'-' 

li:li:";",s,;i i :i:l5ii%iXjlTtul"f lE gfu 
, ffiB i;,Fr3l?,,I

, ", !i$t:!i.i:{ilkitr.:0,"tfl 3 tn*t",ts}yuf$iu jx8 {3"ir,3?}6"i3$,.
(c) On tt" date of aco",rii*it;#$it*ii 

iT#l!sii*,it{:: $ir 
itr33: tf; ur u.

(d) Proposed Dlvidend
prepare a consolld at". ";"i:::..ff" :;T,""];"ri:l ff:],*" l %;r.,. < uot

P. T. o.
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GROUP - c

5. (a) fne standar.rl cost of one yldget was ss{s up as foLlows :_
Dlre ct ]abour 4 hours O 8.45 per hour
Dlre ct oaterlals , trg. O k.24'per [g.
The factory enploys 25 vorkers, eac[ work a 4o-hour week :20 of the workers ara pald f.46 per hour
! of the $orkers are pala ts.42 pir hour
Durlng the four-week ler1od enaing 1st June. the factorvproduced 10o6 unlts. there were 

"6 
u.""iaoii"-." 

"[I"ii!r",durlng the pefl od.
?299 !C. of the msterials uere used., at a total cost ofk.75, OOO.

CaIculate:
(1). Dlrect labour cost varlence ;
(11). Dlrect labour efflclency variance ;(11i) Dlrect labour rate verl-ance ;(fv; DLre ct meterlals cost verian6e :(;): Di;;;i e"i;;-i;i; ,ii#"';;iil;Ie'; and
(v1) Dlrect naterlals prlce varlance.
Note : Youf variencea nust refer to the total out put of 1OO5

units.
(U) fwo nenufecturlng coEpen1ea whl ch hav€ the foLloulng operatlng

detail-s declde to rne rge 3- 
company 1 company 2

Capacity utllizatlon (96) 90 60
saies (fo. Lakhs) ,4o ,oo
varlable coets (h.Lakhs) t96 225
Flxed costs (r. Laxtrs) 80 ,o
Assumlng that the proPosal- ls iEplenented,
Calculate :

(1) Break-even saLes of merged pLant and the cePaclty- utillzetlon at that state.
(1i) Profltabillty of the loerged pl'ant et 806 capaclty

utl11sat1on.
(11i) s;i;; iGtor"r of the Eerged plant to earn e proflt
- of b.75 ]akhe "({v) Uhen the merged plant is worklrl8 at e capaclty to.earn

a proflt of 8.75 lakhs' uhat perce4tsge +""I:":: 11 
"^se}}lng p"i""- i-" req"f i'"a to 'sus tain an tncrease of 596

rn-ii*Ea' overheads ? 20 + 20

6' (a) 
[r;in'[:.i"lt3:':g :t"]*t';:i.H:"5313 :he Balance sheet of

Current Rstlo 2

i;;i.iit Giii'r B' 4'oo'ooo

L;Pia"l En-PloYea to current
assets ? '. ?
Fixed assets to Turnover L ' )
Sales Cash/ Credlt ' 

L'2
iiiEit.i""i';ro'iiY 2 nonths

inv""torr""-"i-o"itv ? l:llffi
iJbtors t veloclty

g::iil#:i*":e"uuri " : 3:'31:""*; "":ili fr ;?t":l:I"[i 3"31' 
"" 

I

' 
"' iib#l'i:t:n:,t#t"#:Lli'i':'}:'3i3i'"ll'l*n?"Biillu't"*

u*ln!"'*;lr',;',n"i:E#E:8fo :eitt$ff Emtrn38"':35,"ntd

t t ;1'ifl +1"-,l'firn$5,*'fsi 
i'*l$tl:' : 

:: i H;
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7" MB. Plya11 18 a. Chartered Accountent ln prectlce. She nslntelns heraccounta on oesh basis. Her In cone and Eipendlture Account ior tireyear ended March 31, 2O18 reads as follors :-

( 11)

( 111)

(1v)

(v)

(vl)

E<pendlture

Partlculars
Stock
Sundry Debtors
Cash ln Hand
8111s Recetvable
81118 Payable
Sund ry credltors
Outs tandlng Expenses

-: 5 z-

(e) Intereet recelved on Lnvostments ts.60,000.
(f) Compensatlon recelved k.9OrOOO by the company

ln a Bult fLled.
Incom€ tax pe5.d durlng the year h.IO,5O,OOO.

15,OOO, 1O9( pref,erence shares of ts.loo each rere
redeemed on ,1.r.2O18 at a preolur of 516. Further
the coEpany lssued ,Orooo equlty sharea of E.lO each
at a prenluu of 2O9a on 2.4,2A17. Dlvidend on pref,erence
sharea vere pa ld et the tl,ne of redenptlon.

Dlvidends pald for the year 2C16-17 k.5 lakhs end
lnterln dlildend pafd k.1 l akhs for the yeer 2015-16.

Lend uas purchesed on 2.4.2017 for ts.2r4O'OOO for whlch
the coDpany lssued 2orOOO equlty sheres of b.10 each at
a premlum of Zogi to the land otrner as conslderatlcn.
Current esseta and current llabllltles ln the beglnnlng
and at the end of the year were aa detelled beLow !-

cs( o) cA-rll8

as on J1.1.17(k. ) as on f1.f .'18 (k. )
12 , OO, OOO

2, 08, OOO

!,96,10!
50, OOO

45, O0O
L ,66, ooo

75,OOO

GROUP - D

Incone

18
t,
,5
40
40
IL
81

lr,
2,

b.

f

h.

Salary to ateff , rSO roOO
Stlpend to artLcled
esslatanta l7 rOOO
Incentlve to artl-
cled asslstents ,, OOO
Offlce rent 24, OOO

Prlntlng & Stetlonery 22 |OOO
M€etlngraemlnar and
conference ,1r 600
Purchese of car SO TOOO
Repairs, eal-ntenance
end petrol of car 4,OOO

-TraveLung cxpenaeB 15;OOO
Mun1c1pal tex pald
1n respect of house
property. ,, OOO
Net Proflt 9,2?;ZOO

13,:1#9
Other lnfornatlon :
(1)
(11)

(11r)

(rv)

(v)

(vl)

k.
Fees earned 3Audlt 2.8a. OOo
Taxation servlces >itr1:1@Consultence 2;7O'OOO 15 r 9gr jOO
Dlvldend on shares of
Indlan Conpanles (Gross) Io, oOO
Incone from Unlt Trust
of Indla 7,dOO
Honorarlun recelved fron
varlous lnstltutlorls for
valuatlon of answ€rpapera 

15 rgooRent recelved fron
resldentlal flat
let out 8r,600

l7 J7,roo

Al]oweble rete of deoreclatl.on on eotor car 1s 1rf .

:i"T 
"i:" 

3iH'i: "-:i3:i55: i "6',- 
6ri!'ii" iii,,e i6!' co urse

Incentlves to article6 eaalstents represent aEount pald totuo artlcled essistents for paJstng -iidC-E*.rr""t1on 
at flrstetteept 

"Repairs- and _Ealntenence of car incluale b.2.OOO for the perlodfron 1.LO.2017 to rO. 9.2018.
Salary lnclude k.rOrOOO to a computcr specialist ln cash for
assl-Etlng Ms. Plyau ln one professlonal asaignnent.
Th9^t9!91 trevelllng expensea lncludlng on foielgn tour waa
k.r2,OOO uhlch uas wlthLn the RBI norEs.

P. T. O.
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(v11) M€dlcaL lnsurance prepl.ua on the health of dependent
!L.tl"f^":*^m3J9r son dependent on her a.nounts'to r.irooo
ano E.Lorooo rospective1y, pald 1n cash.

(v111) She lnvested an amount of k.1O,OOO 1n Natl,onel, Savlngs
Ce rtlfi cst€ .

qgpp"I: the total lncome of Ms. plya11 for the assessnent year2018-19. 40

(a) ttr. SrlEan hes tro son6. He ls 1n recelpt of chlldren educetlon
allowance of 8.15O p.ro. for hls eLder son end ts.ZO p.m. for
younger son. Both hls sons are golng to school . He also recelvea
the followlng allowances :-

Transport alL owance : b.1r8OO p.n.
Trlbal aree allovance : B.5OO p.n.

Conpute hls taxable all owances.

(b) From the follovins detalls. f lnd out the salarv chargeabl-e to' 'tax of ivlr. Ahmed for the 65sessrent year 2018-19 :- -

Mr. Ahmed is a regular employee of l'lalpani Ltd. ln Munbal.
He ras appolnted on 1.1.2017 in the scale of B.2r,OoO - ts.2r5oo -
ts.]rrooo:-He ls pald dearness alLorrance (nhlch forns part of
salaiy for retlrenent b€neflts) o 15f of basic pay and bonus
equlvelent to one and a half nonthra ba81c Pqy aa at the end of
tlie vear. He contributes 1896 of hls sqlery (laslc-pay pIus..
dearhess ellowance) towards recognlzed provldent l'uno enq the
cotspany contrlbutes the sane amount. He ls provlded rvlth free
houilna fscllLty whlch has been taken on rent by t!9 company

at F.l5roOO per- Eonth" He ls also provlded Ylth follc lng
facllltles:-
(1/

(11)

(1li)
(1v)

(v)

( vr)

The conoanv relnbu.!8ed the nedlcaf treatment blf1 of
B.4o.oo0 oi his daughter, who 18 dependent on h18.
The fronthly salary of B.2,OOO of a house keeper is
relmbursed by the coBpany.
He 1s gettlng telephone allowance O B.LrOOO per month.
A glft voucher of B.4'7OO was glven on the occaslon of
hls marrlage annlversary.
The conpany pays nedl-ca1 lncLude preBl.um to effect an
lnsurance on the health of Mr. Ahmed k.12,OOO.
llotor car rullnl.ng and Eaintenance charges of B"161500
fu1Ly pald by empJ.oyer. (The rnotor car 1s owned ard
drlvCn by Mr. Ahned. The englne cublc capq city is below
1.6O 1lties. The ootor car ls used for both offlcial. and
personal purpose by the employee ).

(v11) Value of iree ]unch provlded durlng offlce hours
k.2,2O0.

1s
10+rO

GROUP -E
(a) Andreu Yule of Kolkata Proyldes the foIIfr'lng lnformatlql for
' - the month of December' z(]Lb :-

(1) F]rchase of raw Eaterlals froE^the 1oce1 Barket\" 
i"i"i"arne vAT o 496) b'go,oo'ooo'

(i1) Half of tn. E3od" 
''l"Gi"t"r6a 

{r-on the ebove rnaterlals
\r]' *I-"! "ipotttE-ii 

t-i"r" prlce of B''o'oo'ooo'
(ru) iliinil';;;a; i'"" gi""'ol l:a:: to i{r' Ramesh of De}hl

et a deemeo I.i"-p"i"" of E'7o'OO'OOO (excluding YAT O

12.rfi.
exDorts are subJect to zero rate of. tax and

#sell'*: ;:Blii*sEiE 
"ffiatti!i'tl"ilE+:;,,

er' 2016' 
contd' ' 'P/?'

You nav assume that

tlBti,:tf.,3"a$ile33
the amount 01- nel Y

the nonth of D€ cemb
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(b) Conput e the talable turnover and the tax LLabiLlty of l4r.Ashlla under CST Act, asslr,lnt thet the VAf raii wittrin 
-it 

"state is 49(.
Totel lnter-stete seLe s. durllg_the flnanclel year 2016-17
ry. re h.25,OO,OOO lnctusl-ve of-CST.
The selea do not lnclude the foll orrlng :-
(1) coods xorth k.Sorooo provlded aE free sanp]es to Mr.D

of De1hl.
(11) SaIe of toods elIlountlng to k.LrSOrOOO to Mr.Davld, a

fore lgn tourlst.
(l1i) Despstch of toods yorth B.2,OO,OOO to Mr.Ashlors branch

located ln enother state.
(lv) Hypothecatlon of the toods worth E.12rOOrOOO for e

worklng capltal loan fron SBf emountlng to E.lorOO'OOO.

(c) State any flve purchases e1lgJ.b1e for avalling lnput tex
credlt.

15

10

]0. (a) Ttre cepltal structure of e coEpany conslsta of 2O.OOO eauitv
shares of B.1O each fuLly pald up- and 1iOOO, g16 redeenabie :'
preference -shares of B.lOO each fully patd up. Undlstrlbutild
reserve and surplus stood as: General Reserve B.8O,OOO,
proflt and loea sq66un1 B.1OrOOO, Investnent Allowance Reserve
(out gf whlch k.rrOOO, not free for dlstrlbutlon as dlvlderd)
k.LorOOO, Securltles PreEluB b.]2rOOO. Cash st bank anounted
to k.98rooo. Preference aheres are to be redeened et a pretsluE
of 1096 and for the purpose of redenptlon, the directors ar.
euporered to Eke fresh lssue of e qulty shares et par after
utll1slng the undlstrlbuted reserve and surpJ-ua, subJect to
the condltlon that e swtr of E.lorooo shall be retalned Ln
generef reserve and rh.lch Ehould not be utlIlsed.

Pass Journal Entrles to 81ve- effect.to-the ebove arrangenents

end erso shov the lit"t"i-ii the Balance sheet of the conpeny

Iii""-tt" redemption carrled out '
(b) On Ist JuLy 2014, H.P. Ltd. lssued 2rooo, qi Debentures of- E.loo each. The lnterest l-s peyable on SOth June and ,l-st

D€ceEber every year. The company is elIo{ed to purchase lts own
debenturea whl- ch Eay be cancelled or kept or re-lssued et the
coropanyr s optlon. The company made the fo11orlnt purchaees by
cheque 1n the open Earket.
0n JIst liay 2015, 2OO Debentures O h.98 cx-lnterest. On ,Oth
Septenber 2016, 1OO Debenture s O h.97 cueLnterest. The deb.n-
tureB, phlch were pur chesed on ,Ist lley 2OL), vrere cancelled
on ,Ist DeceEber 2016. All paymants were Dade on due dstes.

Pess necessaw Journal Entrie s to record the above trensactlons
(1nclud1ng reteipts and payoent s ) "

(c) DeUEht Ltd, declded to buy back 6orooo of the equlty strares- of E;]o eech et a prenl.um ot 25*. For thls, lt lssues 5rooor
7.596 Preference Sharea of B.IOO eech et par. the coopany haa
E.8O,0oO ln Oenerel Reserve, B"lrO0rOOO Ln Proflt and Loss
Account (Cr.), k.lr2orOOO in Capltel Reserve erd F.ITOO'OOO
1n securlty prenlun. It decLded to ut111s6 proflts and reserves
a1so. Clve Journal Entrles asaumlng thgt the tranBactlona have
been duly carrled out.

(d) The Dlrectors of P Ltd., e fasillon Yholesellerr are revlerlng' the conpanyr s draft flnanclal stateEents IoI t!! year-ended

IIst Maichl 2O17, whlch shor a profLt of-k.9o,o0'ooo befora
iax. tne folfortire matters requi"re conElderatlon :

(1) The closLng Lnventory includos :-
I. J,OOO shlrts at cost of B.4,OO,OOO. Slnce the Bal,ence

Sheet date they have eI} bean bold for b.6r5OrOOO,
rlth 8el11ng expensea of k.ro,ooo.

P.T.0.
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J
ackets at cost of N.6.OO.OOO. SlncG Balance
ate helf of the Jsd(ets h.eve been sold for
OOO (seL11ng expinees k"18rO0O) and the
er are €xpected to sell for B.2,0O,OOO rrlth
expenses of b.20, ooo.

(1i) {n employe e dlsnlssed ln January 2O1Z began an actlon for
danages for vrorgful dlsnlssel 1n Aprl1 2o17. He ts
clalmlng 

- 
k. 10, OO;OOO es dattrages. p Ltd. ls defendlng the

c1a1m end the conpanyrs lawyer has advlsed that the-
enployee has a 5916 chance of sucess ln hls clalE. The
flnanclal stateEents currently l-nclude E provlsion for
ts"1Or0OrOOO clain.

Requlred:-
Expleln to the Dlrectors how theae oatter should be treated
1n the finsncl.al statements for the year ended on JIst March,
2017, statlng the rel-evant accountlng standard. 1O x 4

$s$$$ss$$$$$ss

II.2TOOO
Sheet
k.2r5
re&al
selIi

o,
nd
ng

-, 8 :-
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COMMERCE AND ACCOUNTANCY - PAPER-II

TimeAllowed:3Hours Full Marks : 200

lf 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 Enelish or in Bensali but all answers must be

in one and the same language.

GROUP - A

Answer Question No.1 and any_ one from the rest.
1. (a) Wnat are the roles of flnance ln an economy 7 16

(b) wrrat are the obJectlves of flnanclal system ? g
(c) utrat ls-meant by finan_cia1 system ? Dlscuss the maln componentsof the Indian fl_nanclal systLm. 16

2. Ilrt d? yog mean. by Flnancial Innovatlons ? Discws the role offinancial lnnovatlons ln sustalnable development or an-economlcsystem. state, ln brief, recent flnancial lnnovations--r, rndlaneconomy. -ette"g

,. (a) Glve e brlef ldea about rFCr Ltd. Erd dlscuss 1ts malnfunctlong. 16
(b) state the obJectives and maln functlons of srDBr. 16

4. (a) itfrat ls private placement ? Elaborate the dlfferent types ofprlvate placenento -' 
16

(b) Elaborat-e upon the lPO.Grad.ing process In lhg context of publlc
lssues. llhat are the limltatlons of rpo Gradlng ? - -16

GROUP - B

Answer any two questlons

5. (a) tffrat do you understand by capaeity to contract ? tilhat i-s theeffect of any agreenent made by persons not quaIlfled to
contract ? la

(b) urrat are agregmentq,by way of wager ? Hhat are the lega]-
conseguences that flow from an arrangement by riay of wager ? 15

5. (.) [Dlrectors are not only agents, but are also in some sense
trustee of the Companyrr. Dlscuss. 16

(U) Wfrat 1s a tProspectusr ? What does 1t contaln ? flhat isrmlsstatement in a prospectusr ? Uho ls llable ? what l_s
the nature of llab1l1ty ? 16

7. (a) Wfrat do you understand by rlndustrlal dlsputer as defined 1n
the Industrial Dlsputes Act, 1947 ? Who can ralse a dlspute? 16

(b) Distlngulsh between Strlkes and Lock outs. Uhat are the res-
trlctions lmposed on strllces and lock outs under the Industrlal
Dlsputes Act, 1947 ? 16

8o (") State the Composltlon and obJectlve of State Consumer protectlon
Councll. 16

(U) Dfscuss the procedures on settlement of dlsputes on receipt of
Complaint. 16

P. T. O.
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GROUP - C

Answer any one question

9" (a) ilAn audltor ls not a valuer though he ls intlnately connected
wlth valuesrr. Dlscuss referring to the relevant case decislons.

16

(b) Uhat do you mean by rteeni-ng and ladlngr ? Ilhat ls the duty of 
-

an auditbr ln thls respect ? 16

10. (a) Hou is audlt dependent on Internal Control ? Can external
audltor rely on internal audltor ? 16

(U) Wfrat are the different types of audlt report ? How are they
dl-fferent ?

GROUP - D

Answer any one questlon

11. (r)

(b)

12. (.)

(b)

Deflne tformalt and rJ-nformalr organisation.
llgrganisation |s a pfocessrl 

- 
DlscusS"

Compare between X-theory and Y-theory as enunclated by
IvlcGregor.

State the critlclsms faced by the McGregorrs X-theory and
Y-theory.

Ilhat are the qualltles/tralts that should be possessed by a
leader ?

Is leadershi.p situational ? Dlscuss varlou.s situatlonal
theorles of Leadership.

$s$$$$$ $${t$$$ $$$$$

16

16

I
I

I

I

16
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CIVIL ENGINEERING . PAPER.I

TimeAllowed:3Hours Full Marks :200

lf 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 Enelish or in Bengali but all answers must be

in one and the same language.

All notations/symbols have their usual meanings, unless otherwise specified

CROUP - A

Answer any four questlons

cs(o) cE-r118

(a) A footlng 2m square, rests on a soft clay sotl, wlth 1ts
at a depth of 1.5m from ground surface. The clay stretun
1.5m thlck and ls und€r1elnby a flrm sand stratum. The cl
soil has LL = lOl$, G^n 2.7, ttrater content at saturatlon -
cohesion = 0.5k8,/cmz7p- O). It ls found that the clay

1. base
1s
ay

4Qi,

stratum le normally consolldated. Compute the settlerent that
uouJ'd result lf the load lntens5.ty equal to safe bearS.ng of
solI uere allowed to act on the footlng. Natural water table
ts gulte close to the ground surface. For glven condltlons,
bearlng capaclty factoi (tI^) ls obtalned as 6.9..Take factor
of saf6ty is 3.-Assume 16a& spread of Z(vertlcal) to 1(horl--
zontal).- - eo

(U) A vertlcel bank uas formed durlng the excavgtlon of a sol1
liavtng #= t o and unlt weight of teoO kg/nl. J{h"n the depth
of excavatlon reackred 5"5 m, the benk falled. Uhat weg the
approxlmate value of the coheslon of the clay ? L,

(") At a given slte the subsoll conslsts of a 1Om thlck hogogeneous
sand Etratum. The dry denslty of the sand ls Lr.j h.N/m-1 and 1ts
angle of lnternal frlctlon L8 ,2 . The speclfl-c gravlty-of, .

soflds Ls 2.58. Inltlally the ground water table 1e at 6.5m
below the ground leve1'
(1) Determlne the shear strength of the sand on horlzontal

plane through 1ts ntddle ; and

(ff) Find the percent_ change 1n the_ shear stren6th 1f the
ground water table rlses to a level of 1.5m belotr Gt
durtng monsoon, Assune the vold ratlo to remaln lxtchanged.

5+1o

2

(U) Tfre following results rere obtalned fron a standard proctor
test : Glven-that, the lnternal dlameter and helght-of the
nould l{ere locn aid 12.?en respectlvely. The mass of t],te

enpty norrLd - I.89 kg. and G = 2.68.

No. of Test 1 2 ,4 56

Mass of mould
end soll (S)

,526 tZL]- ,z9T ,906 ,924 ,Bz

Uater content ($) 8.3, 1o.4o L2.21 L6-2o L7.92 2o'r9

Plot the compaction gurvq. Hence determlne the optluun mol-sture
content ""d*f,iiiffii 

d6''d;";iiti-oi-i[i'"Eiilr'--- -E -- 10

( c) A vertlcal concentrated f,orce of ,+O t{N ig actlng at a ool-nt

on the grouna--"rrr.ce, ueiernrne trre verrrcai-eiress tirtensltles
dii.-to irrrJ'roaa- at uie follorlng polnte 3-

(1) At a dept{ of 2'5n belotr GL on the llne of actlon of the

irrl 
toit i";tfl or I.5n belou GL and a radier drstance of 5D.

5+5
P.T.O'
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cs( o) cE-r I 1 I
-3 2 r-

(a) I contlnuous P"P.ABC.(Fle:1) 1l flpply supported at A,B andC. The support C ls ytita
per looo i6I'ir"-^6 l';6Tq'f,*ll[r]"H]i;":t.l:""::;"":l 3"Hbendlng monent and shear force dlagrams'. 25

(b) Enunerate the castlgllanors theorems explalnlng their ,"""i,

20

4. (a) Deslgn a cantllever bean ulth a clear span of 5n whl.chcarrtes .a superlnposeo load of 15 knln..il"-i"[[fr"varlesfron 5oo nm at the flxed end to i>o irn at the free end.shor reinforcements wlth a neat eletch. use M ii-rr* 
"rraml.ld stee1.

(b) Eslgn a lectan-gular beam-sectLon euDJected to a moment of60 IrN.n. Take r.r-zo mrx ano r"t-ii"g";eE ;i;;1 .-- - 
..'

5' (a) Dlfferentlete betueen,d,j-sturbed, und,lsturbed and represen-tatlve sanples. Also dlscuss th6 uses to uhictr- suclr sanplescan be put to, respectlvely. 
}xl+G(b) E:cplaln the tsel.snlc_refra6tlon nethodr for sketclrlng thegeneral ground prorlle at a-Eivin slte. 10(c) A sanplrng tube has an outer drameter of 15 nu and waI1thlckness of 1.7 ED. rlnd the area ratlo;i the tube, and: Qonment on whether the tube couLd ue-,rsea-io""'iut.f"ing'-,. undlstr.rbed so11 samples. " 

,O
GROUP - BI , Answer any for,rr questlona

, 6' Tvo strelght-roda, one made of steer end the other of brass hangvertlcally. Eech rod is 1 n-r!{rg.. 
-ii" 

rods support a rlgld barhorlzontally. lfhen a load of-ii-kN-fs pfaceO-Ii-r*6", from the steelrod on the irorlzontal-bar, -trr"-alhlction 
oi tr,.'fio vertical rodsare found to be equal. rh; c.ntre-tJ'eentre orJi"n"" of the steeland brass rods ls 1 m. rf the 

-a";";; 
;i;;i-";e-i;";the area or the other-"o4, 

-(!l-iiiJi""s 
1n tne roa6,lfru''(:ilt.lil"in the 

"od"'?"k" Es - zoi*t;il;;i-"";-r;'--rr*rffir7rr, 
5 x j

7. A slnp,y lypportea b"T-f:, 
loaded !V !!" couple-of 1O klrt.m, asshown in F19.2. Draw the shearlng ilr"" and bendlng noment dle_grams due to thl-s loadlng. ---e --'

7+g
8o In a 16 pl1e group, the p11e dlameter 1"_+5 cm and centre tocentre slracln! or'trre 

-iqlare_eroup 
is i,lnl, il &io'kN/n?, deter_mlne whether the fallure- would o"iur !1th. the plres actrng lndlvl_duelIy, gr as a^group t r,rgsiect-u"irrnq aI the t1p of the plIes.A11 plles are 1o-m ritg. r;[a-;=ol7'io" shear nobi]"leatlon aroundeactr PJ.le" 

srrEar trrtrl.''L'Lr 
1j

9. The Atterberg llults of e 
-el.alr sol.I are z LL_546, pL'.tq( and _sL'186. rf the specinen of this 

"oil-srrrlnks from s_vor.une of,9., cn5 ag ttre iieuia rrrrt [o.-i6r,rr. of 24.2 c,,l at theshrlnkage 
'r-ult, 

calculate the-ti*-ipeciflc gravrty. 15
10. A 10 n thlck layer of stlff saturated clay ls underleln by a layerof sand. Ttre saird 1s under-";t;;i;ri-i"""",r"", as shoun rn Flg. ,.celculate the maxlmum deptn-oi-Iii"Htit.t ;il b. ;;i" ln the clay.

1'

NOTE : please fJ-nd the flgures ln the next page.

1'

Contd..p/3.



cs(o)cE-r | 18

1600 kglm

B

Fig. 1

3m

c

4m 4m

2m -1
BA c

10 kN.m

Fig.2

-t-
v

Fig. 3

::3 ::



1 (a) A steel tape was exactly _1O n long 9! 20'C w!r9n supported\-' 
tfrroughout--lts length uiraer a pull 1? X8. A lLne was neasured

,rtr, r puIl of 1o [g applled to the tape at a tsean temperature

li'if"C'anO founO t;^be'81O m long. The cross sectlonal area

of ttre tape = o.Q5cnz, total ueight of tape = Oy65 kg'r"c for
' steel - 11 x lO'b/'C and E for steel - 2.1 x 1Co Rg/cmz.

Computethetruelength.ofthe}lnelfthelapFLlassupported
auring ,""""""ii"i--'(l-l 

-.t -L""iy 
,o n ard (11) at every 

" ,2'

cs(o)cE-il/18
2018

CIVIL ENGINEERING - PAPER-II

TimeAllowed:3Hours Full Marks : 200

lf 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 Enelish or in Bengali but all answers must be

in one and.the same language.

GROUP - A

Ansuer anY four questions

(u) Trre followlng readlngs are successlvely taken from an lnstrunent

in a leverlng work , o.li\.-i'ii: , o-'-i2o 1'7a5'-.1'?95' 2'1@t

1,785,o:11;:0.858ana-i"255'Thgpoiitionofthelnstrument
was chanli6'ktZ"-t"[i"e 5rd and 5th readlngs'

Drawouttheformofaleve]-fie].dbookandenter.theabove

E:it"ff .:"?f; : "11i. :: :F':;l;td :L;*'ill [lI :"H:'B:'i"'?3i?!''

"rra-.PPfY "i"f 
artthmetlc check'

(c)GlvetheBesselrsgraphlcalso}utlonstotthreepolntprobleml.
Yhen does 1t fel.L ?

2, (e) Dtstlnguish between hyetograph and hydrograph' 4

(b) 
l:i:""Ininl3!til:.3#ectins 

a rlood hvdrosraph' Dlscuss"l"o

(c) wirlt--i" "' unlt-Hvq"H"tfl: t-Tl":";;:t' 
and explain the2 * 6

assunprions lnvolved ln tne un LuEerlo

( u ) 
It" .,::t Jl:ti tf i;q:;Bi 

j"id. li:ffi ::f:f:i:i:iill: "";'
5.9 cB' Assunlng an averhsq tnflttratlon rosD L'r v

constantl;;;iiow of 20 D5/s'

(r) Estrmate the peak or the ,-h uH or trrrl 
:t:l'""t'

( 1 r ) 
lr""lni raif; 

. 
.?'.13., :fl' ffiT;' 

": 
:fflr*It t :'i:'tli"l[3]'l

shaPe' 
haPPen at

,. (") tt:?.?:lt :il.i::lir,;-!lliii:lli tri::ilH'll"l;;;: Also'

stetethelmportan"",.jiir"a-f-porntai;;r;;tlonlnwaterlS
treatrent'

, (b) The BoDo of a uaste has been rneasured ac 5oo W/!' If k' -

o"zr/dJy (uase 
") ' 

*r'"t ls the urtimate ND" of the waste ?

t{hat proportion of .n" ,o,,. vould remal'n rrnoxidlsed after 
14

2O daYa ? P. T. o.



4. (a) (r)
(u)

5.

5.

(fir) uhat are the three basic q.ralitles of hlgh perfornanceconcrete ? Dlscuss the contradlction". s - l

(fv) Hhat 1s creep of concrete Z 4 x 4
(b) Br1efly answer the folIorlng :-

(1) How can an exlstlng.bar chart be modlfied to deplct theproJect progress nade ?
(11) Dlfferentlate between the terns rActivltyr and rDunny,.
(fff) Dlfferentlate betyeen rForyard. plannlngr and rBackwardplannlngr for network construction.
(rv) Dlfferentiate between. roptlmrstlc tlme estlmate, ardrpessimrstlc tlne estlmaiet. ---- eJ'urq rE LJ'rtratre 

4 x 4(a) A:cpfaln briefly the r,larshall method of bitum{nous nlx deslgn.
(b) Discuss: westergaardrs concept of temperature stresses 1nconcrete pavements. ----rv Y' eslul'Gl.l{Lure aIl^€8sr 

14(c) Bcplaln the procedure for patch repalr works ln bltunlnouspavement. r-vu'r rEvarr Y{orya l.n bltu[ 
4(a) ur'at ts the purpose of lntake-structure ?.uhat factors shouldbe conslderei rn rJ""iris an. tntaf.-"iiucture and. what arethe maln consider;iiffi'tn-th;-.i;!iui"lr 

.r, lntake..ifructure r(b) Explaln brl:Ily. ullh ,".t..:I:t"1.S" o*r:I::.-ll"t9g 
.o; 

j";":.
iL[ 

t:l 
"f, 

t 
"!;ip,it i;; ;;iygl*, 

. * " 
o-itiir:r. roi. rhl ch- t own ort rre ii' ;il;8fs itsr'3iJi 

"l,ill"*$i*l_lf:i;il' 
i; liiiilo, 

",+:n(c) Hrlte short note on :_
(1) Elect
iiir ;il;:";;i:"l :""clp1tators

5xZ

cs( o) cE-rr/1s
-: 2 !-

Name the tests to [Easure workablllty of fresh concrete.
lfhat ls a super plastlclzlng ednlxture ?

G B

Derlve a
Perlod.

4+6
I

7. (e) rnat ts,: reratlonliil'ol{,:*{#.ffirI;,;+,:;.;I.:
(b),:Descrlbe briefly the factors sffsctlng duty.
(e) Deflne - (r).cash'"roo"' 

liiiii:lu,:."1?Tlil.n(r")' ot;.i;;-.u o** 
"".(d) After how asny days wlll ,orr errnnl

(f) Fleld capaclty of so1I _ Zg?((ff; pe.rrnanent uflllng polnt - 1rr(,'l(fff) Dry denslty of sofi - 1.5 gm/cc(fv; Effect1ve depth of root zone = ZO cn(v) Dal1y consurnptlve use of water forAssune any other data, not given. 
the glven crop!1a EE

10

Contd .. .p/r,
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8. (a) lfRraln brlefly the fo1lowlng terms as used 1n groundraterflon studles :-
(1) Speciflc yield
(ff) Storage coefficient
(ffr) Speclflc capaclty
(fv) Barometrlc efflcienty 4 x 4

(b) Derlve the baslc dlfferen
water flow in a conflned
lnvolved.

t5-a1 equatlon of unsteadv
aqulfer. State clearly the

ground-
assumotlons

15+4
9" (a) urrat ts tTrunnlon axls adJustmentr ? rJhy lt ls needed ?HowtheadJustmentisdoni? 2+Z+Lz

(b) Fron a com&on potnt A, traverse are conducted on elther sldeof a harbour as follows t-

oLLn

AB

BC

AD

DE

Traverse - f
Length(m)

200

100

?raverse - 2

225

5oo

Bearlng

af z6rzon
1?5o 10r 4On

10"

175o 50r oon

$5:q gSr4gtr

calcurete the dlstance from c to a polnt F on DE, due south .

(") Brlefry explaln flve lnportent factors whlch should be
coneldered for selectlon of equipment for a constructlon
ProJ ect. ,,r 10

(b) tJhat 1s an admlxture ? Llst four dlff
chemical admlxtures. 10

(c) Llst the factors that lnfluences the baslc pernlsslble
conpresslve stresses for nesonery for dlfferent mortars,.
AIso elaborate the modlficatlon due to each factor.

(d) Explain the concept of rGlobal Posltlonlng System (Ofg)'.

$$$$$$$$$$$$$$$$

10
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clE!{IgrRY -

GROUP . A

uBlng VSPR throry predlct for atructur€a of

(a) NsrJ. (b) )(AF+
5

(c) BrF (d) o

I

cs-(o)cH-r,/r8

3

planoa ard (b) the
L xrlth a - O.82 ruo,

4x5

Tlmo Al,l,or.d r 3 Hours FuII Uar* E r 2OO

If thC queatlonr atte[pted ar:. ln c:rcoal of th. pra scrlb€d nu^obcr,
only thc qu€atlon attcmpted flrlt op to thG pieacrlbed nutrb.r

ahall be valqed lrd thc ramalnlng ones lgnored.

Ana.cr mey bc wrlttcn .lthcr ln Eraqllsh or ln Bcrlall but
all anc*€rs m'r.t br 1n on€ ai?iTFaan€ faffiT

SECTION.T 
-

Thle sectlon .ou*r""u[1liong ln three Groups. Ansner
any ten que€tl,on8 takLltg at leaat three questlons from €ach

group.

I

2 5

2.

3.

4.

cosrpara the stzc of s2-, GI- and K+ uelrq slatsr.a rulo.
Gi\rB four ctraract.rlrtlcs of a good redox lndlcator.

Statc .Ilelsanberg 
. a unc€rtal,nty prlnclple. UBlng unccrtalntyprtnclple, explaln why 1t la never poea&Ie for an eleclron'to

be pre r. nt wlthln lhe nucleug.

Derlve an expre.selon for thc pll of a seak monobaalc aclat. Hencc
calculats the par of a O.05(U) acerlc aeld, glven that prq. - 4.14.

rlx5

5

6.

7

Gr B

Grou c

8

Wrltc dorrn 
_ 
the expreeelon for th. probabulty of flndJ,rg a

molecule _r1th :<-corapone nt of vEloclty ln the rarqe betw6en
u. and q+du. Uolng Ma:dreIL dlstrlbutlon flnd an expres€lon for

{,- 
=1

Derlve an expr€ssion for the nurber of moleeules havlng klnetlcenergles between e and €+ d€ , wtpre the molecules oUJ| i.xr"ii,sspeed dlatrlbutlon.

show.that z = | + 1rlRT(b-a/RT)p 1 a/(RT)3(ZA-a/*t)eZ for a qaaobey+gg van der waals equatlon of state, ;Er;, r-i; ti;-";m;;;_sstblllty f,acta .

Dlstlngulsh bet$een the nunte r of atons Ln a unlt cell of a bccand fcc lattice.
cal,cuJate th6 aeparation of (a) tfre 5fzf?
l2lgi planea of an orthorhomblc unft ceib - O.94 nm, End c - 0.25 nm.

9.

,.0 .

The lodld. A 1: rapldly solvolyzed wlth ellvor p€rchlorate laproplonLc acld whcreas the conpound B is not s6lvolyzed at aII
uader the aa&e condltlons. Ecplaln. :

I r
B

11.

P.t.o.
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GROUP . C

es-(o)cH-r/18

8x5

L2. Glve the mechanlso of the folloLri ng reaction

f (oeu)

qF

13. Identlfy the

cHme

6
cn lr"

produ.cts C and g of the fol,Iowlng reactlon

2
Conc . ltNo

3

2 Conc. H2SO4

Xe0 F
2

c+D

14.

15.

16.

Expl aln ttElr format ion.

The rate of solvolysls of, ph qZ qZ @e at ?5oc ln cF3@2H
ls 3040 tlrnea thao the rate for CH3 G2C. . Explaln.

How caa you dlstingulsh between ethyl butyrate and vlnyl
acetate from thelr IR apect,aa?, 4x5

SEqIION - TI

Thls aectlon comprleee 5 qqestlons ln lhree group6. AnE$Br
any four questiona taklng at least one questlon fro.n each
group.

GROUP - I
(a) compare the trend in the

(1) s€cond lonlzatlon energy of s and cl.
(1f) atomlc slze of Nb and Ta.
(111) el€ctron afftnlty of F and cl.
(iv) electronegatlvlty of Si and Ge,

(b) Explaln_Lhe prlnclple lnvolycd Ln th€ e8tlmatlon ofcopp€r from a solutlon ofcur+ by lodometry.

(c) clve a comparlClve account
14 elements wlth reference

of
to

the hq.llde sl of thoor

(1) type of holldes
( 11) hydrolytlc behaviour
( 1i.1) etructure

(d) construct the rrlo cnergy tevel dt ogr.m of, CO and hence
explaln how 1t can b€hav€ aa a llgaud to,rards transltlon
metal lons.

(e) uslng the conceF,t of hyt idlaatlon, explaln the bondlDg ln
(r)

(11)

(11i)

( lv)

lIPF
2

IP

2

+
2

soc I
2

contd...p.3.



3
cs-( o ) ct{-rrll8

(5s/Se), = -fn/*rna,z(nr)2J

17.

14. (a)

(b)

(c)

( a) -rlttat are interhalqlen compo,.rnde ? Why they are mor€ reactlve
thqn th€ correal5ndlng halogens ? Also explaln why they
contaln even nunrber of halogen atoms. 2+3+3

(b) calcullte the potentlal at dlffer€Dt stagea of tttratlon of
LOO ml 10.l(tt) Fezr sol- by 0.1(N) cr2072- when

(1) 5Om1 O.1(N) c1?o12- 13 added

CROUP - A

( l1) 100 mI 0.1 (N) Arr2O12' 1s added

(fne conc. of H2$4 rsalntained fn f (u)
What lnd 1ca&rr may be .rsed for t.hlE tltratlon ?
Expla in.

a

,of-/cr*= r.sr vCrdE

EoF"elt lF,.z*= o.tzv 4+4

(c) Dlscuss the strlrctur€ and bondlng ln polythlazyl AIso
explaln how can 1t be synthealzed from SlN4. Atiz

(d) Derlve an e)<preselon of pH of a solutlon of . arnnronLum ace-
tate and tre nce explaln why such solutlon le always nautnal.
( pka of Acoll = 4.74

pkb of NH3 = 4.75) 6+2

(e) co 2+ 0.15V * o.52v, 
cra

Construct a Frost Dlagram of Cv, from.the abore Latlner
Diagram and he nce explaln whother Cur ls orove toerard8
dlsproport ionatlon. Also explaln whether the dlepropor-
tlonatlon wlll be favoored ln presence of KI. 4+2+z

GROUP . B

Aa a firat approxlmatlon, the compressiblllty factor of
ttre van der Waals gas ls glven by

Pv,/Rr = 1+ (b-s/Rr)p.. show thar

sholv rhar($, = 
*

and [tt, ';S wnere the terms have thelr usrar

slgnlfl.cances. I

At 2OoC the interfaclal tension between wat€r aod enzene
ls 35 mN o-1. If th€ Burf,ace tenslon C =28.85 mlq m-1 for
benzenc aod ?2.?5 mN m-l fG water, calcu}atse (1) the rork
of adheeLon betrree n \rater and benzene (11) the i{ork for
cohesl,on for b€nzene and for wat€r, and (ltt) the spreading
coefflclent for benzene on wat6r. a

Deduce the oxtrreealon for ttre Yan't Hoff reactlon lgotheorm.

The flrst order reflectlon from a cryatal plane ln a cubl.c
crystal occurs at 13'41'. Find the Mlib r lndlcee of the
pline. fctven, a =5.63 e', I-1.S1 A', s1n213'el'= O.055]l 4

(d)

(e)

contd. . . p.4.
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GROUP . B

19. (a) (!) State and explaln Nernst heat theorem.

' ( 1i ) lnEBhiESS'*r:f #rBf .i" l'EE'l"H?lBno'lE,
lncrease in sulf ace energy.

t'-e),1
/ 3r\
\.-trJv

o. 04
cm.

vr- b

vz-b for rev€rslble, adlabatlc

cs- ( O)cH-I,/18

2
g la dlsDcrsed
Flnd th€- resultant

I

I

a

7

7

Show that C cv(b)

(c) .rnu (t$)r for n-mole of a van der WaaI€ gae and n_mol€

f

(.1)

of an ldea1 gas.

shor., that E\slz
\T, J

expansion of I mol of a.dlatomlc gas that obeys th€egu,ation of state p(v-b) = RT

20. (a) Predlct the prod

GROUP - C

uct of the follovd ng r.eactlon. Explaln.
\ n't{a

MNt{2
?by. NHg

1:-11206 
c 

Yater-:,1th an abaolute vlacoalry of o.otoog dyne. eec.cm -reqqlres 102.2 seccad6_to flow. throuqn the caplllary ofan O€twald vlscometer, whereas, tol.ren€ ;eoi
.'l 

"t 
l', l:[-'.': t! ;g.H*1, :;:" f iru: 

"*" ;i:::,ir+'#1". 
"],"

(e)

order of
Explain.

(d) ortllne the

dapoJnds ln th€
d1€pLacement

c{

Lncreaglno
wl th wao,te l

6(b)
If;li:ifl the products of the for]owlns reactron sequence.

M - ct^U,o7".,t*^ zo< onaa ? Lr.AtHi
??Venw

(c) Arange t he followlng chloro cratea of nucleophllte

6

d-frry 4

I
o
s

synthesls d the f ollo\^rl n -ccnpounrls
8

M2

(e )

fl
ro*{}ts*

.Id€otity rfre prod.rcts !__ g cf the f o115.,r1rlg reactlcns.t-;tve meenanism ln each case.
(7) a

(1r)

o
('nS--i A
trl) rqo+ ' !

I

4x3

-Ma

o

.,.=--. t^'

\*'|- or.
I
o-

AerO, loo"c

q)
H

g

e
( i11) N1I2OH, HCt

contd...p.5.
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c

2L. (a)

(b)

(c)

(d)

(e)

(r)

(u)

( lli)

(tv)

There is deuteri.Un in the rec
1r reacrs wlrh NaoD ro si.ve J:"=TL".liX.;nj.:IXil"*l:.
.topped before completion' No such deuterlum lncorposatlonls found fcr slrnllar reactlon with pheH2cll2Br. Expla1n.

Ideagl.gy the products A _ E
f1o]gin. rhetr ro.,oitlofi' 

"r,5rt requlred.

O + ffoocclto'lz hdq > A

6

?l the followJ,ng reactlons.
comrnent on theLi 

"t"r"""tJ*f"a.y,

c CHBrr3
t - Br.rOK

f4e

wle o - 6-

l.r

Hzo

Co2N^ &" 
, !

Att t 0s C

t{a

Ph

A
E ('^d* f"'od'*g

5x4

What ls a metastable lon peak tn mass epectrum d organl,c
eom;:ounds ? {hy they frequently oecur at non-integral
values of g/Z I 4

Hort, can you dlstlngulsh Leopropyl-benzane and n-propyl benzene
frorn thelr m,aes spectral featuree ? 6

Glve an ex€unple of free radlcal lnltlator organlc compound.
Explaln the mechanLen of benzyllc bromlnatlon of toluene
with N-bromoEucclnlmlde (lIBs) I



TlmeAllowedr3Hours

1.

3.

4

If the gueatlons attempted are ln excess of the preserlbed
nurnbei, only the qu€Etion attem*eq f lret- up to .the-- 

pre';rlbed number shall be valued and the remaJ.nlng 
-

Snee lgnored. AnBUrer may be wrltten etth€r tn Engllslr
oi ln Sengalt but all airawere nuat be tn one and the

aalLe language.

sEgrroN - r

Thls sectlon comprlses 15 questlons ln three Groups. Anslf,er

$;, *" questLoni t"tctngoii.a"".t three queotlone frorn each

2018

CHBMISIRY . II

GROUP - A

-

cs-( o ) cr-rr/re

FuIl }tarkg r 200

a

5

5

1.

Hemoglobln exhlblte Bour Gffect, but rayoglobln does not.
E;<plaln.

Compare tha C-C lergths of the alkenee fn [et(C2Ha)cl! and

[et(gr'2)cI3J.
predlct the eleetronlc tranEltign spcctra of a }{n2+ lon ln an

weak octahedral fleld.

qu(eu)3 2* 1" leea Etable than tt(eu) 32*. (en= ethslenecdl'amlne)

Ercplal.n.

Co occupLea tte hlghest poeltlon of the etpctrochemlcal aerles'
Brplaln. txS

OROUP - B

rltrv a blnarv eolutlon of ttto components cannot be corapleteiy
seiara€ed lf ao azeotrope ls fcmecl ?

From the expression for energy levels ln a rlgld rotorr show

[.r-V""-c"n'a"t"rmtne tne nond length of a dlatonrLc molecule ?

state Grothua DE,apr anrl stark Elneteln'e lawg d ptrotochemietry.

Why la the llfe tlme of fluorescenee much less than that of
phoepfroregcence ?

For a second qs'der reactlon of the forrn A'+pdt's , SoY tF?t
i[E n"fi-iff"-lira" ls delrndent on the lnltial concentratlon.

4x5

onoup - c

Draw Flsher Projectlon formula .of all the etereoleonners of
5lb;*,;-: Z - U[i"""f . Aeslgn n/S conflguratlon to C-2 and

-3 of one of t,he threo-l.somers'

predlct the major dlastereomer formed by reductlon of n-Bu@

cH(Et)cI wlth NaBH4. ExPIaln.

Ercplain atropi.scmerlsrn wlth an example'

outllne a met,hod of resblutlon of ttl - q{3cH(NH 
)@z,rt

Explalntheregloselectivlty.ofaddltl.onofacrolelnwlth

8.

9

10,

11.

L2.

13.

14.

15.

P.T. O.

2.
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SECTION . II

cs-( o ) c[{-rr/18

Thls sectl0n comprlses 5 questlons in three giroups, Answer Any Fourguestions taklng at reast one queatlon from each-group.

GROUP - A

state the qseund state term sFnbols of ,. a d2 ion andg'edlct th6 electronic IF"tr" tn an.-octahedrnr ftexd.
rllustrate arr the stereoleomers poserbre for fc"tmal,(H2ol2 clz]* lon.

Deecrlbe the actlve aLte of myoglobln and frrnctl.on of it.

I*ii:H:te the structures or Fe2(co)e and Fe3 (@)12.

For nrhieh of the. follor*l ng sneefls the e:sgrerlmentarry

*ffif"ed raasnattc no*eni sirqrrd be hrgi;Ii ? Ebcplatn your

(1) 5n1cra12- (1r) 
frvl(an3) ar* Bx5

Explatn wlth exampres the oxldatlree addltion and r.nser-tion react,ions" Glve example of a fluxlonil orrganometallles.
What are ferredoxlns ? Dlecuss the jmportance d ferredoxlneln blology.

EIH.TT:*-;I' 
or fco{n o)o (rur3)2]3+, [corir- and

fll*it".Xrt[":#ptes the cherare effect, trans effect and

kedlct^rhe geo6etrles of Nt(@)4, fiuf(cN)4]2- and
futcr4) 

z-.
Bx5

GROUP - E
%

16. (a)

(b)

(c)

(d)

(e)

(c)

(d)

(e)

L7. (a)

(b)

18 (a) From fl.rst princlples arrLne_"! &" expres6j.on for GlbbePhace Rule, whleh io"rr."t, the degr""-of freedom wlth nurnbercf cornpdr-r€rlto ana prri."". 
s r.,r 

10
(b) Draw a La!|fed phase dlagram of water, showing clearlythe phase boundailes. caliulat.-tn"-i!j."" of freedom foreach region in the af agiam. - '{'E ot treedom 

g
(c) Write down the.expression*fon Archenlqel ternperature depen_denee of reacrron^iit""IJ:"::11 

..."a-'"*iiar. rhe terms rn rr.In certain reactlons ft-f" seen that tf,. r"t. coogtant de-;ffi:T" 
wtth rLse in temperature, no,r-Ao you account for

2+2+3(d) Dlecu€s two methods to e:sprlmentally determlne the orderOf a reactlon. *'sr'strL<rlry oe 
10(e) A flrst orcler rel!!lg* (A-rB+c) ls 35 percent coapleteafter 32s s. carcuiit; ih. ri!"'"o"]*iJnf. *o* rons wllr 1rrake f or rhe reactlon to- re ?o c;;;rt-..xo*ptete ? 5

contd. . . p.3
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GROUP - B

19. (a) Draw a labelled .fablonskl diagram wlth proper explanation
of the Etep8. 8

(b) The photochemical
the followlng ctepE

(c)

(d)

(e)

reactlon between H, and Br2 follorrg

c

Brz+Hb 2 Br

Br+H29rr"*x
n+8r2jl HBr+Br

H+HBrKttrH2tBt'

z Br -fI, Br2

Flnd out an expresslon for { [HBr] ln terms of the rate
ccnstanta, absorbed lntenstty (ra) and concentratlons of
H2, Brz and H Br. L2

For the llquld - Ilquld phenol water aystem, draw the
pfage dlagram and label each reglcn. Also flnd the degree
cf freedom for each includJ"ng the uppsr crltl.cal scrution
temlErature (UcSf) g

Explaln what do you understand by n,rmber and rnass averagedinclccular weight givlng expressions for both. G

State Raoult's law ano derlve the expresslon for partlalpress[re.ll of pure liq"rld i at temperature f ccnslaeringan equlllbrlum between the pure riqtrld i and lis rrupooi.
5

20. (a)

(b)

(c)

Draw Ftscher orojectj.on formulae of the posslble stereo_lsorners of 2,3,e-- a;iriya;;ivgfi.;1;";.il: 6rnment. onthelr chlrarlry, assrsnins R73 a;nfig"riti"n to c-3 atomln each cage. 
--- ---z --, - Yv..--:r$.qe*v, 

,

Identlfy the symmetry elements priesent ln the followlngmolecules. Aselgn pornt g.;op ina eymrnefri'numuer toeach structures.
1 

' 
3-Dlchloroallene,

of cyelo exane,
cls-decalln, twlst-boat conf orrner

( i1) + ho rb

rdentlfy the prodrr615 A - p of the forlowlng reactl0ng.(mechanisrit not requlreil =

gtrcls
(1) (5 "+5 4 lr3 n 

u*/oy 
e-

>o
(111) F.r\_ o Snrol .fa0a n

EqFt;i;+ g
rre{lur

16

9

cont,d. . p.4.

*dtr3B'
ejl.
t'

a
c{13

GT
( lv) ' |lzso4
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GROUP - C

(d) carry out the follorrlng ccnversiona

(1)
o ----, 0

( 11)

cs-(O)er-rrr/f g

3+4

5

H -___), (

2L, (a) outllne-the synthettc route for each of the followlngcofilpounoa

(1) jr ..-;

by dlrected aldol condensatlon ? g;<plaln
aldol condensatlon of 2- pentanone lnd

( 11)

o

( 111) ( lv)
E+ 20

(b) !{hat le rneant
lt ln case of
aeetaldehyde.

(c) Deptct the preferred conformer d trans-1,3 -dl-tert-
butylcyclohexane. B:<plaln. 3

(d) Draw the conformatlons of the followlng cyclohexane
derlvatlrres. conrment on thelr energy dlffirence, lf any,
onthe basls of number of gauche butane lnt,eraetl0ns
preaent. AIso explaln thelr chirallty.

g_Ui-l,2 - Dlmethylcyclohexane, tralp-1,2-Dlmethylcyelo-
hexane I

(e) How can ycu carry out Qf.g-perhydroxylation of
E-crotonlc acld ? &plct the f lytng wedge proJeetlon formula
- of t,he product. '3

o

,+
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COM PUTER SCIENCE- PAPER.I

TimeAllowed:3Hours Full Marks:200

lf 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) Ufnlnlze the sum of products (Soe) expresslon for the follorlngo

t

functlon :-
F(A,B,c,D) = Im (Lr5,8,9,15) +Zd(6,7,L2)

(U) Deelgn a coublnatlonal clrcult that accept's a J-blt nunber as
input and generetes an output btnary number equal to squerb of
the lnPut number

(c) Ftnd the declnal equlvalent of the followlne IEEE 754 32-blt
floatlng-polnt number t-

o 10000000 110 0000 0000 0000 0000 0000

(d) Inplement the followlng Boolean functions usl-ng a decoder and

OR gates l-
Fl (l,grc) 'f n(0,5,4)
F2 (arg, c) = E n(t ,2r7)
F, (Rrn,C) - zn(o,1,2,4)

(e) convert (ro)ro to ltg equlvalent gray code. 1o+1O+5+1A+5

Z. (a) ffrat ls the maxlmum and mlnimum height of a tree of n nodes ?

(U) Glven the lnorder and pre-order traversal of a blnary tree 3-

InordersDBEAFCG
Pre-Orders A B D E C F G

(f) Construct the blnarY tree'
(11)Flndthepostordertraversa}oftheblnarytree.

(c)Dnasabinary-search.tree(BiT)forthelnpu!8'I?'27'16'19'\-' qt-ri>rai;i1-.' Trace the algirltfrm to lnsert the node 20 lnto
the BST.

(d) Design a recurslve algorlthn to compute 2n for any non-negative

hteler uslng the fornula :-

Drau a tree of recr-rslve calls for 24 generated by the algorlthm'
8+'.12+1o+1O

(a) Draw the dlrected graph that corresponds to the folloulng
adJacencY matrlx !-a

uo \91 92 u3

Uo 1 o 1 o

\$r 1 o o o

Uo o o o 1

Us 1 o 1 o

P.T. O.



(b) State the qulck sort algorlthm and conpute lts rrorst oase and
beet case tlme conplexlty-. Illustrate the uorklng prlncLple
of the qui-ck sort algorlthm using the follouing array r-

15, 1, 1, 9, 8, z, h, z7

(c) Ofstfngulsh between spannlng tree and min1.mum spannlng tree.
Flrd nlnlmum spannlng free for the followlng uelghted graph 3-

L

6

b

-i2!-

cs(o)cs-r./18

Dcplain how one can ldentify connected and
componentq of a graph using DFS and BFS.

rvaruaterf-#O, ustng S1-npson's yJrd rul
Hence, bbtaln the approxlmate Value of Tf .

strongly connected
1Ox4

e taklng 6 lntervals.

1.9 2.1 2., 2.5 2.7

^I*
L.17g4 1.4491 1.5166 1.5811 1.6412

(c) Use Runge-
where

Kutta nethod of for.rrth order to flnd y(O.Z) and y(0.4)

*f-L+y2 and y=o whenx=o 15+15+1o

5. (a) Sotve the fol1ow1ng Lp problen 3_

MaxlmlzeZ-rx1*T*z
SubJect to 3 xl + xZ 1 4

1*'t + BxrLZ4

1ox, + 7xZL35

, x1, x2V O

(b) ABC.Ltd. l:: tlo products ! :x: and ryr. To produce one uhit of'ix!, 2 unlts of nlterir p ana--+ Inits-"i iJt5ii;it are requlredand to produce one unli o1-t, :lfri[s-or materr"r-p antl 2 unlteof naterlal e are regulred. at i*i"T-:.9. 
""iti-;i=;";h materralmust 'be used ln order 10 meet ttie-commrtted seles of the twoproducts. cost per unlt of pateriai-Fana materiar-6 

"r" h.a.roand 5'O'??-i:-:nigtryelvr Foi'mu1at"-trr" problen as Lpp and solve

6. (a) State the Maxlmun power Transfer ?heoren.
(b) Calculate the value of the load reslst

maxlm,m pouer to the load ror .n" 
"r""il;""*r:"#r[]tr:;;:t"tAr'so car'culate the value of the maximum power thus transferredto the load"

tov

A

Contd .. .p/r.

(d)

(b) uslng the folrowlng data flnd the value 
"t o[V eorreet upto flvesignlflcant flgures.

x



cs( o)cs-r/$

-3 , t-
(c) Plnd the short-clrcult current i"" between the termlnals A

and B of the clrcult glven below :- A

5V
L sc-

(d) ffnd the voltage drop and gqyjent across ,.5K of the clrcult
glven below uslng Superposltlon theorem

8v
5v

8+12+1 OilO

7. (a) Drplaln schemes of Parlty and CRC es used for error detectlon.
(U) Ofstlngulsh betueen adaptlve and non-adaptlve routlng algorlthn.
(") Conslder a 2.5 Mbps. token rlng LAN and frame slze of 18O bytes.

If the r11S ]a!-ency' Ls 2LO/as, then calculate the effectlve- data
rate of the LAN.

(d) Inplement the functi-on f (o,B,c,D) - Zr(r r2r5,?,grL4) using MIJX.

(e) Calculate the mlnJ.mun nunber of gates requlred to lnplement the
Boolean functlon XY + Z usi-ng 2-1nput NOR gates. 10 x 4

8. Wrlte short notes on eny four of the followlng :-
(") Carry Look-ahead Adder

(b) Merge sort algorlthm and 1ts tfuae complexlty

(c) ttruskal Algorith
(d) Synchronous counter

(e) Pusfrdown Automata

(f) Slldlng l{lndow Protocol.

$$$$$$$$$$$$$$

.l,

B

10x4

4rosL

6rme
Soo.o-

+ 4'15(-cL

Vr

2'o Ko-

3'3 t<sr-



lf 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.

Time Allowed :3 Hours Full Marks:200

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

Answer glX_ESIg questlons r

What are the differences anong DDL, DML and EL Ln SeL ?

wllat is a vlew 1n ser, ? Glve an e8ample of creating a vlew.

cs(o) cs-I/18

Vlhat Ls a Irl.gger ? What ts ttre dlfference between trlgger
and Stored P rocedlrrB ?

what are the dJfferences between INNER aIOIN and IUIJL iIOIN
1n SQL uslng lllustratlve exanples.

What 1s the purpose of a c onuni t statoment in SCIL ?

What does functlonall dependent mean ? Wtrat 1s trivial fun-
ctj-onal dependency ? Exp].aln wlth exanples.

consider a relation R(A, B, c, D) having trp sets of

1. a)

b)

c)

a)

e)

2. a)

b)

5

5+5

10

5

4+4

72

10

5+5

8+6

8+a

5+4

c)

FD. FD1

A-+D] .
-fo+a, a-)c, aB4o] an.r !D2 = {a-+r, B-rc, Arc,
Establlsh t hether these thrc| FD sets are semantlcally

equivalent or not.

Create using SQl, a new table called CIJSTOMERS and adal flve
golulrrls Io (tnteger. - 10 diglts), NA!,IE (2o characters), AGE(lnteger - 3 diglts), ADDRESS (25 characters) and SArAiy(in the fornat x)oo(xx.xx), three of $hlc h (ID, NAuE, AaE)
shall not accept NU&L8.

Wrlte SQf, staterEnts for the followlng queries on CUSTOMER.S
(assumlng it has been created rdth seieial tuples) t

Display all ttE records ff,om CUSTOMERS table r,rher€ SAI.ARY
starEs vrith Rs.2O0.

Del,ete corrl)lete data from CUSTOMERS wlthout deletlng the
tab Ie .

i)

i1)

3. a) What do you understand by process and prDcess table ? Whatare the different etates of a process ?

b) What is a thread ? What are the differences betwegn proceEs
and thread. ? -

c) What Ls a senaphole ? Explal.n wl. th an illustratlve exarnplethe role of a semaphore.

4 a)

P. T. O.
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d)

10

What-Ls spoollng ? Expla5-n. What are the advantages of
spoollng ?



b)

P3 I

find the walt tirE of each process and the average wait tlrE.
,t+.l

c) What 1s a vlrtual mernory ? What are the advantages of such
a nBmorY 

6+5

d Suppose the tlme to service a page fauLt Ls on ttre average
10 ml.lllseconds and a rErbry access takes 1 ldcrosecond.
Find th€ average melDory access time wlth a 99.99?l hl.t ratio.

10

5. a) State the dlfferences arrbng Internet, Intranet, anal E<tranet.
g

b) What are IP classes and how can you Ldentlfy the Ip class of
a glven IP actdless ? What do flou understand-by Statlc Ip and
Dl,narnic IP ?

6+4
What ls the purpose of line codlng ? DLscuss blpolar encoding
wi th an approprlate lllustration.

4+a
Compare and contrast : lCP and. UDp.

6.

7.

d)

a)

b)

.1)

a)

D'

c)

d)

c)

b)

^l
d)

What are the differences between
Interface ?

aI Abstract Class and. an

Wrlte short notes on r

E(plaln dlfferent types of Inheritance
OrLented Prograrmlng.

10

associated wlth Object

10

10

Input

t2

B

What are the differences betvreen Method Overtoading and
Method Overrlding ?

Wrlte a C++ Program to reverse an integer, e.g., if.the
is 12345 the corresponding output wl-1l be 54321.

State the characterlstlcs of the RIS Archltecture. CofiE,arelt rrlth clsc.
a

what are trl-state devlces and why they are essential Ln a
bus orlented system ?

10

Compare betEeen SlRAl,! and DRAl,l. Descrlbe the menrrry hierarchy
of a Computes System.

4+A

IJlst and. explain the dlfferent tlT)es of mLcrc-operations.
10

a) Use of Fin1te Statq l{achlnes iD the deslgn of Lexical
Analyzers.

Vldeo streamlng through Internet.
Assenblers and Interpreters.
AdditLve and sr]btrac tive coLors.

Arlval
Tfuue

E]xecutlon
Tlme

Process Servlce
Time

r

PO

P1 3

2 8

3 6

10x4

cs(o) cs-rr,/18
:::::: z ::::i

Four processes are scheduled wlth shortest Job flrst
schedullng as follows r

o 5 3

0

10
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Time Allowed : 3 Hours Full Marks : 200

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

c roJ]p : A

lirite an essay on gug of the followlng topics :

a) lhe soclal value of llterature.
b) Lite ratu re and f 1.1m.

c) Maglc reallsm in leteratu re.

d) The cultu ral value of blography and autobiography.

e) ahe role of llterary theory ln readlng llterary texts.

G roup - B

2. Answer any two of the fol-lowlng questlons

c)

a) Htr h'ou ld you a8sess Macbeth - as a vlllain or as a doomed
herol Give reasons for your answe!.

b) C-r-itically conslder Donne,s use of metaphysical concelts j-n
the poems on your syllabus

4Oxz

4 0x2

fo r .rane Austen t s

humar1lly

as science
both?

What is the functlon and importance of epic sjmller
Paradlse Lost Book 1? Ansrrer with ctosJ reference
epic s1m1lea in Book I.

l-n
to trro

aD Discuss Popers use of supernatural elements 1n the RaDe ofthe Lock

G roup - c

e) conslder Keatsrs rode to Nightlngaler and ,Ode on a creclanUrn' as miditatlons on ]ife and 6eath.

f) Show hoh' .rennvson reflects 9n.the many uncertainties of theVlcto rl an age -1n ,Ulysses.ana ,tftnonui,l"'

Anaser glyjl^,o of the f 01 lowing quest j.ons :
a) How apt is the tltle ,pride and preludicel

novel.i cive reaaons for youi;".;;i:*'"-
Critlcalty consider th:_^importance of the rustic characters inrhe 4atlq_r-e! :q+!9I!4q$ of Hardy.
Analyse the at ructure ohelps to focus the mdln

f sffi*&T*s#":f show how it
Examlne Ma rk Tralnrs hiil" il;";ii; i;"&i:i#tiu$,.1L_i:Elff_.ff 

: 
.

b)

c)

d)

o) Hot.would you read Mary-SheI]eyrs Frankenstein _tlction or as a novel I.rustlfy y""i-"i=rlrI! ot social cqnmenta ry or as
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Time Allowed : 3 Hours Full Marks : 200

lf 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 evaluate the follorlng poem .- 50

Two roads divergred ln a yell.&r wood,
And sorry I could not tra\reI both
And be one travefer', long I stood
And ]ooked doun one as far as I eoul,d
To where it bent j-n the undergrourth;

fhen took the other, as just as faj.r,
And havlng perhaps the better claim,
Eeeause it was grassy and wanted wear;
Though as for that, the passlng there
Had worn them really about the same,

And both that mornlng equally lay
In leaves no step had trodden black.
Oh, I kept the first for another dayl
Yet knowlng horr way leads on tc wey, '
I doubted lf I should ever come back.

I ahall b€ teIllng th16 wlth a slgh
Sqnewhere agea and ages heneer
Two roads dlverged in wood and I -
I took the one less traveled by,
And that has made all the dLfference

2. Anawer g!.y_gng of the following r- 50

(a) Do you regard Yeats'e rEaster 1916r as a xpubllc poenr"?
Justify your answer wlth close textual reference.

(b) Critically analyse the
of the Magl'

lmages used in Eliotrs rThe Journey

(c) Would you call Kamala Das'6 poem rAn Introductlonr eecentric
otr B€x-.centrlc or iconoclastic? Glve reasons for your ansh,er.

(d hhat is the message that Sylvla Plathrs 'Mlrror' glves to
tlre rrary reader? A'nswer with close textual referenceE.

3. Answer anIlE of the followlng:-

(d Estlmate ttre achievement of patriotic De rczLo
in rTo Indla - My Natlve La.nd'-

50

as a sonneteer

(b) Dlscuss the problern of alienation in osborne's an{rty young
man as lt 1s evident in Iook BaeE lnJqSe-1.

(c) Would You efclssifY Wel\iE Godot as an nabsurdr PIaY?
Who ls Godot and what is play a ut?

(d) As for Yeats's rsaillng to Byzantiurnr whereln does the

heart of th; po"* fi*? Give a critica) answer'

P.T. O.
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Answer g[y-ggg of the following .-

(di, Consirler the role of regionalisrn ln Xantitapurq.
call this work the first evocation of the Gandh

(c)

Man?

5o

Would you
ian age in

Indo-Anglian fiction? Glve reasons for your answer.

(b) Ie It possible to look upon Lawrence's novel fng 5?{gp9'g
as a klnd of Blb1e, reealllng 1ts readers to a rellgious
vlslon of the world? Answer crltieally'

Elaborate on the scriptural significance of the name of
the protagonist in Joyeer s A Portrai! of the, +rtisq qs a

(d) How far ls Tagorer s trust ln man (as enounced in 95{glp .rn
Civlllsation) -an 

embodiment of hls love and fear, falth
6E-6-nTI66-opt yt
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ECONOMICS - PAPER-I

TimeAllowed:3Hours Full Marks : 200

lf 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 Enelish or in Beneali but all answers must be

in one and the same language.

Answer 5 questions takin&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. Diagrampatically, show how corner solutions arise when the indifference
curyes are linear in shape. (20)

b. State the relationship between average product and marginal product curves of
labour and show it diagramrnatically. (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 foflowing 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 betwe'en private costs and benefits and social costs and benefits and
suggest ways to do away with this inefficiency. (20)

5) a. Show diagramrnatically the equivalence of taxiffs and quotas u[der perfectly
competitive markets. (20)

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

Labour hours to produce one unit

Produce

Country
Good I Good 2

A 100 120

B 90 80

P.T.O.
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GROUP B

5) a. State and explain the properties of the distrubance temr in Classical Linear

Regression Model. (20)

b. Defrne

i) Type I error

ii) Type 2 error

iii) The power of the test

iv) Level of significance (5+5+5+5)

7) a. Given the following sarnple 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 l2-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)
c) What are the three types of growth mentioned in Harrod Dornar Model. (10)
d) How does one differentiate between public goods and private goods? (10)

9) a. Distinguish between the value added method, expenditure method and income

method of national income accounting. (20)

b. Define

i. fiscal deficit

ii. primary deficit

iii. 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)



1.

2.

3. a)

b)

4.
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ECONOMICS - PAPER-II

TimeAllowed:3Hours Full Marks :200

lf 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

Arrswer anv three Questions r

Analyse the fundamental features of a lessdeveloped economy.
Oo you think that the percapita income is a good. measure of
economj-c deyelopment ? 

30+10

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

40

What is the rEnvironment Kuznets Curre' ? Spel-l aut lts
economic j-mplications .

Is it possj-ble to use t environmental standardsl
of international trade ? Explain your artswer.

Cri-tically evaluate the hllpothesis that ! Trade is
of Growth'.

AS the basis

( ro+to) +zo

an Englne

40

,,Ttre market-based approach to deveLopment carrnot address the
pnoUtem of xridespreaa poverty Ln the less-developed €conollllQsrr.
-enalyse the statement to glve your argnrments for the re}evance
of tplanning for development'. 

2O+2O

GROUP-B

Answer anrr two Ouestlons a

Distinguish between the Old. Guarantee System and the New Guar-
irrt.u System in terms of their (a) contributlon to the develop-
me"t of-the Indian Railways and, (b) effect on the financl-al
llablIity of colonial India.

30+10
CritlcaLly evaluate the New AEricultura1 Strategiy in relation
to its effects on inter-reglonal. inter-cLass and j-nter-cllop
inequa).i-ties. Do you thj-nk that, land. reforms should have been
adequately enphasized before initiatj-ng the new strategv ?

10x3+10

,'Economlc developrnent is a process that benefits the least-
privlleged. first'r. Evafuate the prop<lsition with ref erence
io tfre policles of the Government of West Bengal in relatlon
to (a)- prlmary and, secondary edueation, (b) public health,
(c) prrbLic dlsiribution system an6 (a) enployment genera-
tion.

10x4

i: i::::::i:: I i:ii:i:::::: rI:::::i:::::

5.

6.

7.

o
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ETECTRICAL ENGINEERING - PAPER-I

TimeAllowed:3Hours

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

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

All Symbols have their usual significance

GROIJP - A

Ansuer any three questlons

1. (a) Ffnd the current I.l by nesh equatlon glven ln Flg.l .
2

I{" 4A*f

q XJL

6 (rL

2v\n

F1g. -2
B

10

10

clrcul.tof the

+-

A

V=36v

112=Z-lnA

(c) Conpute the
glven in Fl

short-clrcult adnlttance parameters

ly

(d)

2. (a)

+ +

v, vu
Flg. -l 10

A bettery conslsts of 20 ce118 eech of eBf 1.5 volts and
lnternal resistence O.2lL conne cted flve ln sertes per rorr,
four rows 1n para1le1. If this battery l.s connected to an
external r€sistance ot 1.25tL how nuch current r,111 it supplXr?

A copper vlre of 2 m dlameter wlth conductivlty of 5.8 x
tO7 s/n and el,ectron Dobll1ty of O.OOr2 

^21u 
1, subJecteal to an

electrlc f1eId of 2o mv/m. Find

(f) the charge denelty of free electronst
(11) the current density ard

(11l) the current flotlng through the lvlre. 10

P. T. O.

$-

3V

3lr

t
g KfL

4 ttr'

Full Marks : 200

Flg. -1
(b) Flnd the I?revenln and Norton equlvaLent clrcults es seen st

termlnel A-B for the circult glven in Flg.-2.

atL
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(U) fwo co11s connected ln serles have a reslstence of lgJL andwhen connected 1n parallel have a reslstanc! of ,tL;-Fi;d-the reslstance of each col1. 10
(c) An^lonersion heater takes t hour to heat Jo kg. of rvater froa20'c to ggitlns polnt. obtal;-ilv;; ii[r"!-oi-ir,"-r,liIi!i,. " --

Assuoe efflclency of heatlng equfpment - !q6,. 10

(d) A hydro-electrlc porer statlon has an avallable head of JO n,
E catchment aree of 50 x 106 ,2, th" relnfel_l for rhlch ls
12O cn. per annurD. $ Zqt of the total rslnfalL can be collected,
celcuLate the power that could be generated. Asguroe the effl_
clencles of :-penatock 9.D6, Turbtne g016 and Generator 8596. 10

(a) Deternlne the stablrity of the syste. ard comoent on the roca-tlon of the roots of the charaeteristlcs equatton (poi;; ;i-the systeo) uslng Routhrs array.

5 s6+g f +'tz s4+zo sl+1oo s2+1|io s+1oo - o 10

e open loop tran
glven by

c(s) =

s(5 s + r)(r+s)2
alrd.the.lnput sl8nal to be applied to theY(t) = (1 + 6t). Determj.ne Xr-so tfrat ttre
of the systen 1s O.1.

)b( Th
1s

sfer functLon of a

K1 (2 s + 1)

system vlth unlty feedback

sy
st

stem
eady-

lven by
e error

10

10

ls8
stat

( c) A con
veloc
flnd

RG)

trol- system
lty error c
the values

rlth PD controller 1s shoyn in Flg. . If theonatant Kr-1OOO, and the damplng ,itfo f -O.:,of KO and'KO.

Ftg

c

d( ) For the
(1) dlr
aystem.

ne chanlcal translat
ferentj,sL equatlons

ystem shovn 1n F1e.-5. obtaln
) transfer function oi the

r___r1q cg

BG)

lonal s
ard (11

K

C1

4

F1g.-5 10

(a) l. ti.lament Iamp of 5OO tf 1s suspended. at a helght of 4.5 nabove the yorkl,ng plane and 
. 
glvis unlf orm llluttnatlor, - -o.rrlr 

"neree of 6 m dlanreter. lssuolig 
"n "iiiciency-Ji-ifi"-riiri"iioi'as 206 and efficiency of lanp-ae 0.8 wait plr 

""no'i"-;;;;;;*deterelne the tllunlhation oir the vorking prana. 10

(b) Ttre folloUing.paratreters of a ,-phase. 4OO volt, !O Hz, g_polestar connected lnduction motor aie as'fo.t'"rovs !_
R1-O.tZs, RZ-O"5fL, XfO.T2st.- X2-2.8A.]1, Sf=O.05 end the
ratlo of effectlve stator to rotor turns-1 :2. The notor 1s tobe braked at rated speed and an external rrisistiinci-,ii'2;id;er
phase (refered to stator) has been lnserted rnio it"-roi"" '-
clrcult. Deternlne the lnltlal breklng torque in plugglng. 15

Contd...p/r.

t00K9* Ke A
A (a + rol
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(c) l^?90 h.p.(nctrlc) notor has to operate at fu1I load for
2OOO hours in a year, belng shut ilown for the reme1ninE
perlod. Two Eotors are avaLlabLe - Motor A ulth gg6 efil-
clency and rYrot or B wlth 90g6 efflclency. Cost of energy ls
6 palse per kuh ard lnterest and depraclatlon 1s t Oi6-'per
annuE. Flnd how much more amount could be econonlcelly pald
for Eotor B over end above the prlce of Motor A. 1'

5. (a) Ihat is the percentaBe saving 1n feeder copper lf the I1ne
voltege 1n e 2-rd1re dc systen be ralsed lron 22O volts to
4OO volts for the same power transnltted over sane dlstance
and havlng the same pox,er loss. 15

(b) A transol'sslon Llne has a span of 2oO n between level supports.
The conductor hag a cross-sectional aree of 1.2! cmz * nelghs
1170 RA./ks, and has a breakln6 stress of 4218 Rg/cnz.
Calculate the sag for a safety factor of l, allowlng a wlnd
pressure ot 122 kg. per squere metre of proJected erea. What
ls the vertical sag ? 10

( c) A 6.6 Kv. 10 MVA star connected alternator has a reactance of
2 ohms p6r phase and negllglble reslstance. Merz-Prlce protec-
tion ls used for protectlon of wlndlng. The neutraf groundlng
reslstance ls 5 ohms. If only '1O96 of the ulndlng ls to remaln
unprotected, deterel-ne the settlng of the relay. 1,

GROUP - B

Ansuer any tlro que stlons

In a short clrclrlt test on a circult breaker, the follo$lng
data fles obtalned on a frequency translent.
(f) Time to re6ch the peak restrlking voltage 55lL*r.
(fi) The peak restrlklng voltage 1Oo KV.

Determlne the riatural frequency of the clrcult and Bverate
rate of r16e of re strlking voltage. 10

The capacltsncea of a ]-phase belted cable are 12.6flF between
the thiee cores bunched together and the load sheath and 7.4iaF
betreen one core and the others tro connected to Eheath.-,Flnd the
cfraigfng current drarrn by the cable rhen connected to 56 Kvt
50 Hi supply. 10

A short 1-phase transElsslon line wlth an inpedance of-(6+J8IL
oer phasl ias sendlng end and recel-vlng end voltages of 'l2o KV

irna itO Kv respectlvely for sorne recelvlng end load at a p.t. of
O.! lagglng. Determlne (1) pouer output and (1i) sendlng end .^
pir,er iict6r - 'lo

The three conductors of a ,-phase 1l-ne are arran8ed at the
corn"rs of e trlan8le of sldes 2m, 2'5m and 4'5m' carculate
the inductance per N!'l of the l1ne when the conductors are
rei"farfy transiosed. The dlaneter of each conductor ls 1"24 cn.

10

A l-phase, half vave controlled converter ls connected to a

ie6 i"it iuoolv. The load current 1s constant at ,2 ABps, and

iI- i 
"i."""oEii' 

of frrlng angIe. Flnd the average load vo1ta86

ii ii"i'.s- ""8t" 
q end 45 , glven t-hat the. tyrlstors, have.a

io"rrra iottage drop of 1.2 volt' Yhat 13 the current ratlng .-^"i^iil"-tv"iiii" t 10

An 80 Krr, 44OV' 8oo-rpm d'c motor 1s operatlng at 600 IPP "Lg^-
deveLoplns 75% rateo,torque 1s controlled oN 

3#:4"i3 ii6 Ey"";;;i;i;; Eonverter. If tiie beck emf at rate
dltermlne tne trlggeri"i'-"d!; of. the^co'nvertei' The lnput to

the converter is ,-prris'E , 
-rt?5 -vort 

' 50 Hz' a'6' supply' 1'

P. T. O'

6.( a )

(b)

( 
")

(d)

?. (e)

(b)
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plane electrodes
(c) I steady.current.of 6OOPAmp flows through theseperated by a dlstance of 0.5 cm. when a voltagpplled. Deternine the TownsenQrs. flrsi lonlzat(boefftcient) tf a current -of--6o/rl-if6ws 

when
seperatlon is reduced to O.1 cm. 

'and the fieldat prevlous value.

eoflOKVls
on constant

I
I
the dlstance of
ls kept constant

1'
8. 1a) * 10 K}{, 299 v Dc shunt generator has total no-load rotatlonallosses of ,oo Ii' The armature circul-t (j-ncludlng brushe;i-il;-shunt fleld resistances are O.4 Jl- and 2O0JL -reipectlvely.carculate the mechanical power rnput at rated roid. 10

(b) Calculate thg_voltage across a reslstlve load that eonaumes
50 A from a 1o KVA, 4oo/za9 v slngle phase transformer wlth apercentage reslstance of J!6 and percentage react"nl" of Ga6l 

-fO

(c) I 29 Hfr 1 phgs.e, 50 Hz, four pole lnductlon motor has s 3u11load s1lp of ]96. The friction and wlndage-f;s;""-""" 5OO y.
Ca1eulate the rotor copper loss" -e- - 

10

(d) A squlrrgl caeg lnductlon motor havlng full load slip of 4)6draws 5 tr-rnes lts ful1_i::i. eurrent .r .trrtlns. r,lesie"irne
II "I:I'*$*"t 3l;i" "S f,:f f" I**"€ 

";ffi 
I: ". ; 

- ;; 1 ;;i 
" 
I ;';il -i"Er 

o, 
o

9. (a) I movl-ng co1l instrument has a coll 1,5 cm. wlde and 1.2 cfil.Iong. The frux denslty 1n. the,?g s"p-i" 
-i"e- 

i-io:j-ruiia]'"'
The sprlng constant ls 1.1 * 1O-7 Nm/rad. Deternlne the numberof turns rqqur-red to prpq.uge al. 

"ngirl"r 
aerlelti.il ;i-96i---'when current of 5nA 1s'flowing-tr,ia[s[-t]r;-;;ii;-*' 10

(b) Descrlbe the construction and operation of a }_phase lnductlonnotor. r--Y- ' 
10

(c) Flnd the Laplace transformation of Danped sine functlon" 10
(d) A eonstant voltage at a frequgn-cy of 1 MHz ls applled to enlnductor j-n series wlth a varlabie capacttor. xl[[n-irr" capacltor1s set 5OO pF, the_current has its maxfmum value while 1t 1sreduced to oni half uhen tne capa"it""""l"-666-pF.'trl,a thereslstance and fnductance of th! fnauctor. -- - 

10

:A--
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ELECTRICAL ENGINEERING-II

Time Allowed : 3.Hours Full Marks : 200

lfthe questions attempted are in excess ofthe prescribed number, only the questions attempted

flrst 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 the answers must be

in one and the same language

an five o of5

1.(a) 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-11?

What do you mean by term sqrvice 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 mX 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-l

Lighting System type -Luminaire with 2 X 36 W T12 Fluorescent lamp & Electro

Magnetic Ballast

Luminous flux per LamP = 3 100 Lumen

Coeffrcient 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 -Luminairc with 2 X 20 W I 'ED tube based lighting system

I-uminous flux Per LamP : 3350 Lumen

Coefficient of Utilization Value = 0.85

Cost per Luminaire(including Driver) = Rs 6000/-

P.T.O.



Power consumption per luminaire (including Ballast) = 42 1y

(c) Prove that in case of flat perfect diffi.rser Luminous Flux @= fI In where tn =
Intensity along normal direction. 10

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

cs-(ol EE-lr/18

(b)Discuss the starting process ofa salt bath firmace. 6

(c)In a single phase 220v resistance oven the wire temperature is controfled by
series parallel combinations oftwo nichrome coils, each of g.5 m length and 0.312
cm conductor dia. Determine the different option of oven temperature. Maximum
temperature of the wire is 1l75oC. Take, K--0.57, e=0.95, p=1.09 pO_m 12

(d) Justiff the following (4X4:16)

(i) Thermal plants are not suitable for supplying fluctuating loads

(iD Sulphur and oxygen are an undesirable element in coal.

(iiD 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 derta moduration with neat diagrams. How is
adaptive delta modulation different from delta modulation? 14
b.)-Explain the Armstrong method of FM generation 6
c)Mention the drawbacks of installarion Jf higher capacity power plant.
Speci! the apprehended probrems ofdistribuied g"n"rutil, while uproading in the
grid t0
d)Explain the limitations of renewabre energy resources. write the principar of
opemtion of solar engine.l0

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.g lagging power factor.u) I ran'^tormer supplying no load i.e. with the seconJaiy tirminals open.
Which of tiese two operations may appear to be moie critical? Explain your
answer. 8

(b) A 50H2,20 kv generating system with negrigibre resistance has reactance of5
ohm is connected to the bus bar through a circuit breaker. The distributed
capacitance to neutral is 0.01pF. carcurate i) the maximum vortage 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 ofrise of
restriking voltage upto the first peak ofoscillation. l0

(c) 'ffhy autoreclosing feature is preferabre 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 axe suitable for this purpose. (S+3+Z+Z=LZ)

Contd.....P-3
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(d) "In a power system, active powff - voltage magnitude (P- V) and reactive

power - angle (Q-6) are weakly coupled" - justi$ this statement. 10

5. (a) Discuss ope@ting 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? Justiff

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 5A.. 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

relay is 0.52 sec. Also calculate TMS of

the relay. 8

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

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

(d) A load of 240 MW is to be shared by the three generators, rated at 7 5 , 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

cl : 100 + 0.200 P1 + 0.001 P12

C2:150 + 0.160 P2 + 0.002P22

c3 = 200 + 0.100 P1 + 0.001 P32

PSM ) 6 10 l8 20

3.8 3 2.8 2.2

P.T.O.

12

Time t0
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6. (a) Derive an expression for voltage regulation for a transformer. l0
(b)Two single phase transformers work in parallel on a load of 750 A at 0.8 p.f.

Iagging.

Determine the secondary voltage and the output and power-factor of each

transformer. Test data are:

Open-circuiil I 1,000/3,300 V for each transformer"

Short-circuit: with h.v. winding short circuited.

Transformer A-secondary input 200V.400 A, l5 kW

Transformer B-secondary input 100 V. 400 A, 20 kW Z0

(c)Two identical single phase transformer have tapping at 50yo and g6.7% 
.

Describe with proper diagrams how they can be connected in Scott connection

producing two phase output from three phase input. l0
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. lS

(b)Describe the phenomenon of cogging and crawling. what measures ca,
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%o,then

find the ratio of starting torque to full-load torque. Neglect magnetizing current and

stator impedance.l5

8.(a) A three phase fully controlled full wave rectifier is connected to a 3g0 V
peak, 50 FIz three phase supply. The load is resistive with a value of l0 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. lS
(c)What is commutation overlap? Sketch with necessary sketches for a three phase

half wave rectifier. l0
r

I



2018

GEOGRAPHY- PAPER-I

cs(o) GG-r/18

2A+12

developed on Igneous
discuss the theo ry of

super power
'rboundary'r .

2a+Lz

the methods

7.

2.

4

5

TimeAliowed:3Hours Full Marks : 200

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

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

lllustrate your answer with suitable sketches and diagrams.

Anslrer anv flve Ouestions, taking at least
!!p f rotn each croup.

GROUP-A

Cxitlcally eva.Luate Penckr s vlew of
does it dlffer from Davlslan "Cycle

rrCycle of Eroslon,r.
of Erosionrr ?

How

Describe the various t)?es of land forms
rock wlth suitable exanrtr)les. critically
Seafloor spreadlng.

20+20

Mention the theories related to the origln of Indian l4onsoon
en'phaslzlng the role of .ret stream. Explain the phenonenon of
Ozone depletion and 1ts gonsequences.

22+Lg

Explaln the characteristics of Tropj-cal- rainforest blome wlth
special enphasls on the biodiversity of thls regLon. Mention
the major Consequences of deforestatj-on.

28+t2
Classify Map projecttons on the basis of their properties.
Dlscuss the fundamental properties and principles of Mercatorr 9
projection. State the reasons why ttlls projection ls used for
navigationaf purpose.

8+20 +12

GROUP-B

Define I Utilan nrcrpflologfyr. Illustrate at ].east two nr3dels of
Urban land use with sultable exanpJ,es. what is meant by
I occupatlona]. structur€'r .

lO+24+6

Cri-tl.cally di,scuss Von-Thu.nen's rnodeL of agricultural landuse.
State how far lt 1s relevant 1n the present day society. Mention
the physical and cultural factors responsl-bIe for the develop
ment of dairy farming in temperate land.

14+8+18

Exp.Lain the factors whlch facllitate the concentration of
population ln any region. Mention the several measu.[g8 of
population growth. State the significance of age-sex struc-
ture of population. 

74+L4+!z

Critically explain Mackinderr s Heartland theory
a debate on h1s predlction of cermany would be a
of the world. Dlstinguish between rr frontier and

hlqhlighting

Discuss the concept of "planning reglonrr. Explai-n
of regionalisation.

and technoLogy help in the deve-

6+L2+22

B

6.

10.

Illustrate how resource base
lopment of a region.



2018

GEOGRAPHY. PAPER-II

cs(o) GG-I/18

15+5+10
wl th refer-
how far Indla
a non-

1.

2.

3

Time Allowed :3 Hours Full Marks : 200

lf 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 Enqlish.or in Bengali but all answers must be in one

and the same language.

GROUP-A

Angwer ouestlon 1 and any two from the rest.

Devide India into climatic regions and state the basj-s of your
cl ass ifj-c ation. Elucidate the characteristlcs of each regi-on
wlth special reference to the seasonaL varlation of rainfall.
Explain how the agricuLtural regions of India are related to
the cllmatic regions.

10+20+10
Attery)t a classj-flcatlon of Indian soiIs, mentioning ttrej- r
charactexlstics and area of occurrence. Name the regions where
soI} erosion i-s preval.ent in India. Mention the dLfferent
programmes adopted by the government to control so1} erogloD.

Analyse in detail the lnter-state water dlspute
ence to sharing of Kaveri rlver water. Describe
has been successful 1n deveioping solar power as
conventional enerqy source.

20+10

Write an account of the location and growth of oll reflnlng
industry in Indj-a. To rrhat extent is the country capable oi
meeting j-ts demand for oil ?

20+1O

Analyse the trend of urbani satlon in India durlng the 20th
century. Dlscuss the various problems related to urlcanisa-
tlon ln Indla.

15 +15

Classify the dralnage system of West Bengal on the basis of
their place of orlgln. Explain the characteristics of each
t]?e. Comment on the problem of flood ln West Bengal.

5+25+10

Describe the characteristlcs of the maJor so1L t1T)es of west.
Bengal. Account for the seasonel varl"ation of raj.nfal"l in
West Bengal.

15+15

Evaluate the prospects of developlng hydroeLectric power in
West Bengal. Specify the problems of management of natural
resources in the Sundarbon region of West Bengal.

20+10

Analyse the causes of degeneration of 1n1and water transporb
in deltaic !{est Bengal. What are the problems and prospects
of deveLopment of flsheries in the state ?

15+15

Eluci-date the factors responsible for the growth of populalion
in West Bengal after lndependence. Hl.ghllght the effect of
mlgratlon on population structure and con'posltlon ln the state.

2o+1O

4.

6.

7.

B.

9.

soups
Ansver Questl"on 6 and.ggJ_l@ frDm the rest.



1. a)

b)

c)

2. a)

a)

b)

c)

4 a)

b)

c)

5. a)

b)

c)

d)

6. t)
I},,

7. a)

8. a)

b)

c)

b)

c)
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TimeAllowed:3Hours Full Marks : 200

lf 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.

lI9ggE_lII-g ryg- gg EEII 9I9 :
Describe five basj-c coneepts of geomorphology.

Describe five aeolian landforms.
state Fund.amental Principles of renote sensing and describe
advantages and limitations of thj-s technique.

10+10+20
What are l-ineations ? State &ifferent types of lineatlons.
What is the effectiveness of sLickenside 1ineation ?

Gi-ve the classifieation of fold on the basis of interlirnb
ang1e.

state five crlteria of recognj_tion of foldlnq.
20+10+10

Give the Precantrrian stratigraphy of Northern singhbhum.
Gj-ve the PaLaeozoic stratigraphy of Kashmj.r.

State the Protenozolc stratiEraphy.
20+10+10

Give an account of different gpes of
i) Sutures of cephal.opod.s

ii) Dentltlon ln Peleclpods
Deflne Index fossil and state their significance.
Give an outline of evolution of Proboscidae.

20+10+10
Define Earthquoke. How are they caused ?

Give an ldea of Sarthquake belts in the eartJ:.
Glve an idea of floral composition in Upper Gondrrana.

Briefly describe of cosrn-te abundance of elements.
1O+1O+10+10

Give an account of hydrologj_cal cycJ.e.

What do you rnean by
a) second.ary poroslty b) Aquiland
c) transm:issivity d) perched Watertable

2O+2O

Define rr.andslid.sr. Give an idea of causes and remedies of
landsli-ds.

a

b) lfhich site ls more suitabte for erecLion of 6s6 and why ?
1) Bed.s are dipplng toward.s the upstream

li) Eeds are dbbing towards the dbwnstream

c) What are rcompressive strengthr and rshear strengthr of a
bullding stone and state their valus in case of basalts
and granits.

state how are randforms controlled by georogic structure
and lithology.
what are (trol) and (okl) joints. state wltlr dlagrams.
Give an idea of marine rocks in Gondwana.

20+10+10

20+10+10
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Time Allowed :3 Hours Full Marks : 200

lf 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 Enelish or in Bengali but all answers must be

in one and the same language.

Anslrer any three of the

GROUP-A

folLoirlng Questlons r

1. a) Hhat are crystal systems ? Illustrate with Stereogram the
forms of the normal cLass of letragonal System. Draw a neat
sketch of the crystal form of normal c1ass.

20

what ls a twln crystal ? Illustrate twin laws and. common
t)'pes of twlns in rock-foxming mlnerals.

20

Brlefly state different approaches for tj:e c]-assl-fication of
igneous rocks. IlLustrate lri th dlagram the IUGS cLasslflcation
of pLutonic igneous rocks. 

20

Briefly describe the mechanlsms of magma tlc &if f erenc.tatlott.
ao

Illustrate wlth neat sketches the primary sedlmentary stri.tc-
tures that can be used. for distingulshl-ng between a no rmal
and an overturned timb of a foId. 

20

How are cad)onate rocks classlfied based on text!.ral components
state genetLc inplicatlons for such classification. 

ZO

cLve an accoun! of the origln of bauxlte deposlts. Brlefly
state the major types of bauxite deposlts in lndia and. thelr
distributj-on 

ZO

What are porphyry copper deposits ? Briefly state characterl-
stlcs and ntode of origin of suctr deposl-ts.

20

5. al What are metarnorpldc facies
cl-assified. ?

? How are metamorphie facies

b)
20

in baslc

?o

OROUP-B

Answer any two of the follo{ing Questlons :

Wrlte notes on any four of the foLlowLn

b)

2. a)

b)

3. a)

b)

4. a)

b)

Give an account of mineraiogicaL and textural cLranges
igneous rocks during reglonal metamorphism.

6 gz

1)
1i)

l- l-l-,,
av,,
v)

7. a)

Migmatl tes
Pyroclastlc deposits
Cadconate Cements
Earthquake hazards
Optlcal lndicatrix diagrams 1Ox4

Illustrate wlth neat sketches the princlplea of optic slgn
deternrlnatl-on flom lnterference flgiures of blaxial minerals.

20

20
b) Briefly discuss the petrogenesls of anorttlosltes.

P. T.O.
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Glwe an account of impact of nrlning activltLes on environment.
Suggest possi-b1e measures for the mitj-gatj.on of such hazard.s.

a)

b) Illustrate with neat sketches the facles
tion ln meanderlng fl-uviaL system.

20

nr3del for sedimenta-

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.

The figures in the margin indicate marks for each question.

All questions carry equal marks.

Group-A

1. qrsr + fqFrq T€1 fr1 RqqT q.G gq Hfrq dt {ser{r ws dtsq r

sIerqt;

qrqT Rrsq sti qtqr q1 erqtmqr dt ws s'rt Eq sTrgf{fi grr fr qq1 frrqq *t fqFfi Tefrrql +frq-q fr
felqqr

z. qq1 31furs *1 cB-qr ne{r En{fufiR +,AfsIr cqfi Irt r+rqr srlsTq r

3Tzrq,

ffi efusrs 3ih tqw fr ss*1rrfirr q{ t+itl ldfuq t

Group-B

3. ffi qrfcfl + qFtrsrf, ql ffirsdtet qt *FI{T slfdq t

3fEET,

Fwrqffi qRt q't xgs n-{fidqi 6Niir{q I

4. dfildFr€r +q.Fq wFiE *^q,rq ff qi s-fi{r srFcrq t

3te14t,

tFffitEI +t xgur{ffi q{FFM<reril gqffi *qrqql d-<l6tul ffifir q1fuq 
t

s. ffi f+iq fr f{*,ru qt f'Fitl fetfuq t

3Tel.{t,

ffi sq-qrd *.s(*rq eft fqsm 61qfoqq frfuq t

30

20

30

30

40

6. ffi dq{Mfqtuq:
(s.) s{6ql

(u) 3rfrrgst
(rr) ql{S

1q; 6trq

25x2=50
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Ttme Allowed-3 Hours
Full Marks-200

If the questions attempted are in excess of the prescribed number, only the questions
anempted first up to the prescribed number shart be valued

and the remaining ones ignored.

All questions carry equal marks.

Group-A

Fufufua c$ q t ffi cql fa SemftrRsq :

1. crdd rq1 *'enqR qt Efirfir st qRiFrsar rri eTci f+qn qm dfuq r

2. 'ffiq qhsr' *'eTEIR rI{ ge1.qtrqTs qt qk-qTqrT qr n$M srkrq r

3. fudrt +'crdd +d +'ererR yr sr+l qgcrdr !g tr-EB q{ 3Tqt fr-qn qq qt 
r

4.'t+rrer ffi-6+sts t r, {s mq-r qt qfrqr et r

5. q{rqT Eqrar vEilqr *l qrqrro ffiq6p1+1ffiffir dlqq r

6. 'sTgrra frun' gq'qqrff sf{dT t tsq q.efi qr ffiqq d r

40x3=120

Group-B

7. 'grqJ61' +1xgo qqwtefr qr lcnnr srtrR r

8. trtrqt{dr 6i EEt'oTrql-ctrr qm'R{,e1qfrqr dfrq r

9. 'iFiE qr qpn-qrFae ffi els1-qq rneTr t r'qBd aTtdm &^snern q{ sq sr{ *.r fqqdqur dfqq r

10. foier*n *.sc fr qrqd {E=rq {ftr +qrftRq-fi eircFr B1t{irfsd mG gq s{ScFdil lftirti +1 sfiqr qt 
r



1.

a

4.

5.

a)

b)

c)

d)

a)

b)

c)

d)

TimeAllowed:3Hours Full Marks : 200

lf the questions attempted are in excess ofthe prescribed number, onlythe questions attempted

first up to the prescribed number shall be valued and the remaining ones i8nored.

Answers may be given either in Enalish or in Bengali or in Nepali but all answers must be

in one and the same lanBuage.

GROUP-A

AoErrer a.nv three Qllestlons t- 10x3

fiow valuable are Llterary sources for the reconstlr.lctlon of
ancient Indlan hlstory ?

Dlscuss the various theories regarding the decline of EarappaD
clvlLlzatlon.
To what extent was later vedLc soc1ety d.lfferent from the early
vedl,c one ?

would you consider the Gupta pedod a I Gol'd.en Age' ?

tlrlte 6n Bssay on euv One of the foll'odng t- 30

The debate on fndlan FeudaLlsm.

ifhe deveLopment of art and llteratalre under trre Palas and seltas.

Dlscuss ttre accounts of Ind:La presented ln the w'rltlngs 
- 
of 

.

;;;;ig" irivelLers such as Huen Tsangl Fa Hlen, Alberunl etc'

GBOUP.B

Ans$er anv three Questlons !- 1Ox3

Discuss Balban's theo ry of klngshlp.

Dlscuss the lmpact of the suf,l Movenent on Indlan soclety
and culture.
Examlne the sallent features of Akbarr s rell-glous PoLlcY.

wrlte a note on Mughal Palntlngs.

Ansrrer gnJJEe clueatlons t- 2ox2

Dtscuss the ref,orms of Flruz Rughlaq. H'oI., far lras he responslble
for the declLne of the Delhi sultanate ?

How l.rout d you expLBln the orlgln of, tho Bhaktl Movement ln
medl eval lnaBa ?

DLscuss the major features of the Mansabdart system of Akbar.
wrrii .ir""g." w6re lntroduced ln the system under Al<bart s

auccessorS ?

a)

b)

c)

cs(o) Hsr/18

2018

HISTORY.PAPER-I

Write an 89say on anv One of the fo].1owlng t-
The debate on the decline and dlsintegration of the ltughal
empl re.
tsconomy and soclew 1n the Vijalmagar emplrc wl.th reference
to the accounts of forelgn travellers.

a)

b)

c)

d)

a)

b)

c)

a)

6

b)

30

An6ver 6JaY txo ouestiona !- 2Ox2

Dlscuss the admlnlstrative sys tem of the Mauryan emplre.

Dlscuss the posl.tion of women 1n the Gupta eflplre.

Dlscuss the sys tem of local self-Eovernment under the cholas.

Dlscuss ttle slgnlflcance of Arab conquest of s1nd.
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TimeAllowed:3Hours Full Marks : 200

lf the questions attempted are in excess ofthe prescribed number, only the questions attempted

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

Answers mav be given either in ElgliEh or in 9.9!ga!l9lh-Nep-q! but all answers must be

in one and the same language

GROUP-A

Answer ouestlon No.1 and jgl.I_!3p

a)

f rom the rest.

A.nswer gry__gEs, Ouestion :-

Write a note on Dual System of Administration of Bengal .
How did lt affect the pol"itlcal economy of early col,onial

2o

b) Defl-ne economlc nationalism Ln colonial India with refe-
rence to a feH concrete issues in the late nineteenttt
and early twentieth centuries.
Write a note on B ratr0o Samaj, Arya Samaj and Rankrishna
Mi ssi-on.

20
c)

,o

To what extent Indiar s first war of lndependence in 1857
was result of popular discontent agaLnst the Brj-tish ruLe ?
How would you explaln the failure of the movement , 

nO

Identlfy the factors responsible for growLh of Indlan
NationaL Congress in 1885. Dlscuss M. K. candhJ.r s
nationallst movements wl thin Congress. 

40

Wrlte a note on framlng of Indian constitutlon after 194?
wlth special reference to the issue of integration of
prlncely states. 

40

galenb ?

3

4.

5

a)

b)

c)

GROUP-B 
.

Answer OuestloF No.5 and g!rc,
t rom ttre rest.

Answer an,!/ one euestlon :-
Identify the causes behind French Revolution of 1789.

Discuss nature and inpact of Industrial revolution ln
EngI and.

Dlscuss the rise of fascism Ln inter war Ita1y.

irlri te a note on the making of Russian revoLution leadlngto foundation of a soclaLlst state.
rdenlify the causes and consequences of second. lro r1d. lrar.

What r^rere the causes behind dislntegratl-on of sovietUnion ? Ho\., collapse of sovlet u"f"ri l ro"lfrt potlticalchanges in Eastern Europe.

20

,n

20

40

40

6.

7.

8.

40



Tlme All"oued : 3 Hours FuIl Marks : ZOO

rf the questlons att€mpted are in excess of the prescribed nunber,only the questions attenpted flrst up to the piescrlbed nunUer
sha1l be valued and the remal-ning ones lgnored.

Answers may be utltten elther 1n Engush or 1n Bengeli but aL1
enswers ruust be 1n one and thi3ffie-lanCuag;:-

GROUP - A

cs- ( o)L-rlIs
2018

LAI{-PAPER-I

rel"ating to protective discriml-natlon under
16 of the Constltution of Indla.

Ansver any three questlons

1. (a) rrFor the phiJ.osophy underlying our Constitution rre must look
back lnto the hlstorlc obJectlve resolutlon ... whlch was
adopted by the Constituent Assenbly on January 22, 1947 and
which lnspired the shaplng of the Constltutlon thiough all
lts subsequent stagesrr - fn the light of the statement dlscuss
the underlylng philosophy of the Constltutlon of IndLe.

(b) Discuss the outstanding features of the Constltutlon of
Indla. ?O + 20

2 (a) Dlsorss the
Artlcles L5

Iaw
and

(U) Dtscuss the varlous facets of freedom of consclence and free
professlon, practlce and propagation of religlon under Articles
25 to 28 of the Constltutlon of Indla. 20 + 20

,. (a) Crltlcally dlscuss the rel-atlon between fundamental rlghts and
directlve prl.nciples under the Constltutlon of Indla.

(b) Dlscuss about varlous fundamenteL dutles under the Constitutlon
of Indla and evaluate thelr loportance" 20 + 20

a. (a) Dlscuss about the scheme of distributlon of legislatlve porrerg
betlreen Unlon and State under the Indlan Constltutlon.

(b) Dlscuss about the admlnLstrative relatlon between the
and State under the Constltutlon of Indla.

5. (a) state ln brlef about the procedure of the amendment
Constltution of fndia.

(b) lirtte a note on electlon of the Presldent of Indla.

6. Wrlte notes on any two of the folIoul-ng :-

(a) System of Panchayats and Munlcipalltie s

(u) Pofler of Judicial Revlew

(c) Aomtnistratlon of s cheduled and tribal areas.

Union
20+20

of the

ZO+ZO

20xZ

P. T. O.



7. (a)
(b)

Bo (a)

(b)

9. (a)
(b)

10. (a)

(b)

cs-( o)r,-r/La
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GROUP B

Answer any one questlon

Dl.scuss about dlfferent sources of lnternatlonal Iaw.
state ln brLef about nature of l-nternatlonal raw" zo + zo

Dl-scuss about the lmportance of rary of treaty in internatj_onal
1aw.

Discuss about recent development of hurnan rlghts under lnter_nationa] law. ZO + ZO

GROUP - C

Anawer any one questlon

DJ.scuss about varlous school of Jurlsprudence.
Wrlte an explanatory note on sources of law. ZO + ZO

,Rlghts and duti-es are co-relatlve$ - rn the light of thestatement dlscuss about the relationship betweei rrgrits--anadutles.
i{rlte an essay on the concept of person ln Juri_sprudence.

20+29

$$$$$$$$$$$ $$s$$$$$$
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5 x4

10+10

Time Allowed :3 Hou rs Full Marks : 200

lf 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 Enslish or in Bengali but all answers must be

in one and the same language.

GROUP - A

AnsBer Questlon No.1 and eny three guestlons from the
rest-fT6E-Troup - A.

I. frlte short notes on g_lgl of the f ollowlng :-
(e) Tort and Breach of Contract
(b) InJuria sine demno

(c) Vlcarlous I1abl11ty
(d) Publlc Nulsance

(e) Rufe of strlct 1iab1ltty
(f) Essentlals of'a Tort.

2. (a) Dlscuss about the general defences ln lev of Tort.
(b) Dl-scuss about the princlple relqtlng to remoteness of

danage.

l. (a)

(b)

Enunarate the provisions of lalv relatlng extra-terrltorlel
operatj-on of the Indlan PenaL Code.

4 (.)
(b)

Mentlon some of ttre mental eleEents
part in cr1mlna1 lavr wlth reference
the Indlan Penal Code.

Dlscuss about the general exceptlon under the

l{rlte the difference between cuLpable homlcl-de

that pley a signlficant
to certal-n offences 1n

10+10

Indlan Penal Code"

and nurder.
1O+16

of Grlevous Hurt?

)x4

5. (s) Uhat are the mal.n lngredlents of the offences
Dlstlngulsh betveen Hurt and Grlevous Hurt.

(b) Dlscuss the relating to offences agalnst narrlage under tle' 
Indlan Penal Code. LO + LO

6. (a)
(b)

Dlscuss the 1aw rel,ating to attempt under the Indlan Penal Code.

Dlstinguish between ivlistake of Fact and Mlstake of Law. Do you
thing nedlcal lnsanlty l-s a Sood defence ln the I.P.C. -
Dlscuss wl.th case 1au. 10 + 10

GROUP - B

7

Answer Que stion No.7 and any three questlons

fron the rest of the Group.

Wrlte short notes on any four of the fo].l o}ring :-
(a) Minorts agreement

(b) D'raud and Misrepre sentatlon
(c) Voldeble contract and contlngent contract
(d) Agreenent in restralnt of lega1 proceedlngs

(e) lnticlpatory breach of contract
(f) Free consent.

P. T. O



cs-( o)LR-Ir,/18

-, 2 r-

8. Define conslderation. Ihat ls past, present and future consi-deration ? Is 1t posslble to nake a vall.d contract irlthout the
presence of conslderatlon ? Dlscuss with exceptlons.

9. Dlscuss varlous prlnclples relatlng to quasl-contract under theIndlan Contract Act, 1872.

20

20

20

1O. State 1n brief ebout varlous renedl.es
contract.

avallab1e for breach of

1L. (a) Explaln the concept acceptance.
(U) Ocpfa:,n varlous [odes of revocation of offer.

12. (a) frlte a note on standard foro of contract.
(b) Explaln the concept prorfssory estoppel.

oRolJP _ c
Answer Question No.tJ and any one fron the

rest of the group.

10+19

IO+10

fr" llrlte short notes on any four of the fo]loulng :_

(a) Burd en of proof
(b) Hostlle wltness
(c) Examlnatlon of Chl-ef
(d) Prevlledged conmunlcatl-on
(e) Doctrlne of Res-gestae
(f) llay presu&e, sha1I presu&e and conclustve proof. 5 x 4

14. (a) rA11 confesslons are admlsslons but ar.r edu[s slons ere notconfessl-onsn _ D(p]al.n.
(U) nxptafn and 111ur1rrtg lM"y preauner, rrshall presuorer.rconcluslve prooftr and rbeit evldenc6r.
(c) {irat is dylng declaratlons ? Dlscuss the evldencery value ofdylng declaratlon.
(d) Dlscuss the concept of rrexpert oplnionr lrlth cese law. 5 x 4

15' Deflne ard explaln the doctrlne .Estoppelrt. Discuss in brief therules qp61 uhich the rule of s;topper'i" Gra d;*" i; ir,"-*injr""Evldence Act. -"' -"-' 
zO

$$$$s$$$$$s$$$$
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FullMarks:200

lf the questions attempted are in excess of the prescribed number, only the questions attemptedfirst up to the prescribed number shall be ,.rr"J lna the remaining ones ignored,

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

1. Answer any two questions 3_

(.) Flnd a basls and dlmenslon of the subsperce tI of R5,
where n = t(* ryrz) + R, 3 y+ey+2=e, 2x+y+12=a1

(b) The matrix of a linear_mgpninc T :. IRI-> m, irtr, resDect tothe ordered :.:ri ((o,r,r)i (i,o,il,-'crlri') -;;" fii-i:"" ."(r

glven by (; i iz\ rrna t.
\z -t z/

Frnd the matrr-x of ? relatlve to ordered basrs ((zrrrt),(t,z,t), (1,1,a) of urr.
(c) rf h(x) i* . polynomial of. d.egre")I and K€ IR, prove thatbetween tuo real roots of h(x) =-d fn"re is a real root of

P'C*l + rf(x) = o. I 'l--' ' vs* 
ro x 2

Time Allowed :3 Hours

2018
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2. Answer any two questlons i-
(a) A sequen"" 

t\r} 1s deflned by un)o and un+1 E #q V" er-r

(1) Prove that the subsequence

the same llml.t.
(11) Pind 11m u_

vr-r€ n

t"r.-,J""u ["rn] 
converge to

. (b) Test the convergence of the seriesf U' where Ur, =^f;[ -Fq
(c) Flnd 11m-(1 * *)'"

"rj4r' 
rL' 10 x 2

,. Answer any two OuoestloqTr:-

(a) prov" trlf S. &a"* 
( +

(b) rs fh(x) = tr{2 
unlformlv conversent o' fo,rl r Justlfy it.

(c) Flnd the radlus of convergence of the power serles

'*2,22+*r'. o,.{ rox2x ,Zi .

4. Ansuer any two *u""arorrs !-
(a) Determlne the conditlon for whlch the systen of equati.ons

X+YtZo1
x + 2y '- z = b
5x+7y+az=b

admlts of (1) only onel2
Solutlon (11) no solutlon (frf) many solutlon.

P. T. O.
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(b) F].nd the asyoptotea of the glven curve xr+yr-rxy - O

(c) Flnd the pedel equatlon of the fo1]orlng cr.rve 
"2-"2S1r, 

ZO. 1Ox2

5. Ansver any two questlons :-

(a) Strov that the trlange foroed by stlines 
^*2 

* Zhry * ty2 - O

and the st .1lne Lx+Df 'l ls rl8ht angled lf ( a+b) ( at-2+2hl,m+Um2;-6

(b) If a polnt 11es on the e11:-pse $ +

polar w.r.t. the eltlpse 
S. F "

.2
+-*,l
a

2
L
gq- = 1, prove that 1ts

1 touches the e]llpse

2
,L

b
v2 =1+ F

(c) S1r_oy thet the product of focal dlstances of a polnt on an
e1Ilpse_ ls equal to the square of the length oi seml-diaDeter
Fra11el to the tangent at thls polnt. 1Ox2

6. Answer any two questlons :-
(a) rne plane l,x+ay-o 1s rotated about lts llne of lnteraection

with the plane z-O through an ang1e"(. prove_that ln its newposltlon, 1ts equation xil,j. be [x+oy I z l{*tan4 - O.

(b) If the 11nes x - ay + b - cz + d, x *4y +p-fz +$ are
co-pIanar, then shov, that (l - c) ("c/B - b.c ) = (a -<)(c5 - d, ).

(c) Sirow that the locus of a point whtch ls equldlstant froD theglven stralght I1nes y E ttrx, z-c and y-nx, z= -c ls
llxy + c(11m2)z - O. toxz

7. Ansver any lr9 questlons :-

(a) soJ-ve, yzlog v - xfr + p2

(b) solve : (o2-5o+z;, = 
"5x.2

(c) solve : (x+e)9i$ - (2x+5)9v + zy - (x+1 )ex tox2

8. Ansver any two questlons :-
(a) solve *2F r yzs - (x+y)z

(b) Solve by Charplt method (*2-y2) Fq - *y (F2 - q2) - ,
(c) f:-nA the compLete lntegral of 

"2 = Fqry
(p, O tav" thelr usual slgnlflcance) tOxa

9. Answer eny tro que stlons :-
(a) ?tre noments. of a system of forces about the polnts (O,O).(q,o), (o,a) are ai, 2av, lav respectlvely. Frno tni loi;onentsof thelr resul,tants parallel to the co-orf,inato axes ,nd-th.

equatlon to its Llne of actlon.

(b) Two equal l,adders of yelsht u are olaced
each other at an angle 26 , with thelr en
horl.zontal fLoor, the coefflclents of fr1

s
d

as to lean €ralnstrestlng on a-rough
lon of vrhlch w. r. t.

o
s

ct
1elther beLng{, then shoh, that tan S7 f> 2

tano .

Contd.. .P/1"
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(c) If a force (X, y, Z) act along a generator of the hyperbollc

parsboLld 
S - S = + and be 

"qutr.t"r,t to an equal, forces
lrry,Z) at the -or1gln together wLth a couple (L,M,N), show
that aL I b}l = o, bX 1 aY = O and cN 1 ebz - o 1ox2

Answer eny two questlona :-
(e) A partlcle movlng ln a Etralght l1ne ls acted on by a force

which *orks et e constant.rate and changes 1ts veI-oclty fron
u to u in passlng over a distance x. prove thet the tl-he
taken ls u +u x

2(u ut9 + f9

(U) fwo perfectly lneLastlc bodles of mersges n1 end E2 movlng
wlth veLocltles u, and uA 1n the sene dlrectlon lDplnge
dIrectly. Shor that the loss of klnetlc energy due to lmpsct ls
1

2
ml 

'2 (u,, - u2)2
*1 *t2

(c) A particLe ls executlng a S.H.M. 1n a stralght line under en

accleratlon 7{clatetance). If a perlodlc force mL cospL ue

j-ntroduced and the tlme perlod of force vlbratlon lncreased
to r! trres, shov thet 1P"- 41,L. 1ox2

$ss$$s$s$$$$ss $
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MATHEMATICS . PAPER-II

TimeAllowed:3Hours Full Marks : 200

lf the questions attempted are in excess ofthe 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 Enelish or in Bengali but all answers must be in one

and the same language.

GROUP - A

Answer any flve qu€ stlons

1. (a) The roats of the equation z2 +

complex numbers, are represente
DZ
d by

complex p1ane. If OA=OB and (lOB=2 p
Drove that - ^p2 * 4q 

"""2f3

P, q are
B on the

the orlgin,
the
,l{

+ O, where
polnts A,

here O Ls

2

(b) Prove that ,.4n+1= f (ood 9) for aLL posittve lnteger n.
Find the remalnder when 1 ! + 2 ! + 1 ! + ... + 50 I 1s
dj-vlded by 'lr. If p be a prlme numb€r greater then 2, prove
that- 

1p + 2P + ".. + (p-1 )p =-o (mod p). 4+ 5 + 5

(a) If the product of tvo roots of the equatlon *4*p*'*q*2*.x+s = o
be equal to the product of the other two, prove that ,2=O2*.
If pf O, show that the equatlon can be solved by the

substitutionx+;f,-=t. Io+4

(b) If n be a posltive lnteger, prove thet
4n-1

lr+

14

14

1 1r. ...
{ffi n+

G

zfcl 1s

4n+1

2

t. G) Show that lf G ls a group of order 10, then lt nust have a
subgroup of order 5. Suppose G ls a flnlte group of order pq,
wheie p, q are prlees and p2 q. show that G hes at most one
suugroip of orair p. I + 6

4

(b) If G ls a grouP such that cyctlc, where Z(G) 1s the

abe1lan.

+y'+o
center of G, then show that c is

(a) clven that f(x,y) ={fl-, *2
(3* 'Y

O , vhen x

Prove that f 1s contlnuous at (OrO)

(o,o) uut f 1s not dlfferentlable at
and f*r
(o,o).

2
v =o

v

+

f both exlst at
4+5+5

5

(b) Prove thet the functlons u, v, w given by 
" 

= *, '= *. and

* - *n are linearly lndependent. But u,U, w Lre related by the

re1at1-on llu + b$ + riLt = -1

(a) If ? 1s e constant vector' then prove that
-t -; -) --,

",rr i$, - -L - + G. ?) uhere r - t?l 14

12 t) r)

(b) evatuate fif. ?' ds, t{here ?: 7t + zx3 - z? and S l".tn:.
'-' 

"t,.i"t 
oftthe plane 2x + y' 6 ln the flrst octant cut off 

14
bY the Plane z = 4' 

P' T' o'



-:2

nctlon of a randon varlable x ls

-4<xa< , flnd the value of C

j+5

between two randon
15

5+2.5+2.5+2.5+2.5

foll owlng L.p.p

cs(o)MA-rr/18

-.O,l,2r3,415
at x=b by
1s obtalned

14

by Nent on-Raps on
14

1'

6

1

10.

for t, E € X ; prove that (x, d) 1s a retrlc spece. 14

(b) sary that L,l.(x,y) = 
"Xc,"y 

ls harnonlc. Determlne its harDonlcconJugate. -- ---e -i g

(a) Let x be the set o
functlons on s, b

a(f,e) -azT.., 
I

(a) ff y = a3+a2-2a+1, calculate the values
and form the dlfference table. Find the
extendlng the table and verify that the
by substitutlon.

(b) obtaln a resl root of the equatlon ex -method, correct to four declmal places.

GROUP - B

(b) If the probabllity denslty fu
glven by

f (x) - 
" "-(x2+2x+J)

f all real valued contlnuously dlfferentlable
and d I.s deflned on Xx X by-

r(x) - e(*)l * 
"t"I 

r_o I 
r, t*) - s/ (x) ,

ofyfo
value o
sane va

lx-O,

rx
ty
lue

Answer any tro que stlons

8. (a) Let X and y be tno continuous random varlebles having JoLntprobabl-I1ty denslty functlon

r(x,v) *:-;-\, olxL2, ozyt'r
O, otherwise.

Obtsln the oarglnaL densltles of X and y. AIso flnd
E(xy), e(xzy) and p(x 2,1 , y 1o.5) ,+5+5+,

and the veriance of the dl8tributlon.
p" (a) Strou that the correl_ation coefflclent

varLables 11as between 1 and _1 .

(U) Out of th,o.regresslon lines glven py x + 2y = 5 and 2x + 5y _ gwhich one is the regresslon ilne oi'x--on y" ? .t
Flnd also the values of i, -y, r and 6i, glven thet 6.*- - 12.

(a) Apply the two-phase process to shohl that thehas Lrlbound ed soLutlon :

lvlax. Z = 2x1 -x
SubJect to x

**3
-lx1 L
+x322

1

I
1

M1 M2M

+X

-x

2

2 I
2

4

4x

2x + 3x) - x^ >/

X1, x2, x1 7t O

(b) F14 the optlmup assignment to fl.nd the ull-ninun cost for theasslgn6strl probleo wlth the folJ- owlng--coit natifi-:_
144\

J

J
J

J

J

1

2

1

4

a

o

1

4

9

4

9

I

6

t

2

o

9

1

4

6

z

$$s$$s$$$$s$$$$$$$$
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MECHANICAL ENGTNEERING.PAPER . I
Tlme Allowed : , Hours Full- lta rks : 2oo
ff the questions attempted.are in excess o{,!h.. prescribed nLrnber,only the questlons attempteo -rii:.illi-i. ine prescrlbed nunbershaIl be valued airo ttre 

""^"ifii"i ones ignored.
Answers nay be nrltten.either in Engllsh or 1n Bengall but allansuers must be l-n one and Tf,?fiie f"ng.,aff

Answer any five que stions

1. The crank of a sllder crank ee chanlsm rotates clockwlse at a

;35"1:"l"Bffo,.ll.loo r.p.m. rhe ;;ik- i; 1ro fi-;;;-;i"-ioin"ctrng
Determlne grapnlcflly :
(1) Llnear velocity and. acceLeration of the mldpolnt of the,. . , conne ctlng rodl and(1r, Angur.ar ve]ocity and angular acceleratlon of the connectlngrod, at a crank angle oi r*r' iron-inner o"aa ili"t."'i.Jiti.".

40
A leather belt 1e reorllred to transmlt 7.5 kw from a pul1ey

iil,i:il.i*lfil"l;"ilti:fi. 
;i,,?3;:;l;r: 

"iti.::;i;" 
;r:i*:i.

the puLley ls O.r. If the 
"rr" *"r[in-J""iij." for the leatherb:11 ls L"5 MPs, denslty of re atrrer-i'Msl;a and the thlcknessgf P"]:! 1s_ 10 run, determlne the wldth oi'tt. U"1t t.r.i"e-""--centrlfugal tension into account 20

Prove that the speed at which a belt should be run to trans,lt
lax.J-pun power 1s that at vhlch the maxlmum allouable t"".i."*-1s three tlmes the centrifugal tenslon 1n the belt at thaispeed. zo

A shaft fltted with a flywheel rotates at 2JO r,p.n. and drlvesa machlne. the torque of machlne varies 1n a cyciic ,r"rrn". or"r
9,plrlod of J revolutions. _.The torque rises fr-on 75O N_m to
IOOO N-m unlformLy durlng y2 revolutlon and remalns constant
for the foLlo$lng revol-utlon. It then fa]Is uniforEly to
750 N-ru durtng the next f2 revolution and renalns coirstent for
one revolution, the cycle belng repeated thereafter"

(")

(b)

l. (a)

20L8

Deternlne the power requlred t
percentage fLuctuation ln speed, i
to the shaft ls constant and the m

with radius of gyratlon of 600 mm.

cs-( o)ME-I,/18

rive the mechine and
he driving torqu€ epp
of the f ]yrrJhe e} 1s ,

od
ft
ass

11ed
oo kg

20

25

P.T.O.

(b) The arns of e Porter Sovernor are- each ?59 ,,n long and.plvoted
' ' on the governor axls. The mass of each ball 1s 5 kg.and the

Eass of-the centraL sleeve 16 J0 kg. The radius of rotation
of the ba1l" s ls 150 run when the sLeeve begi-ns to rlse and

reaches a value of 20O mrn for maxioum speed. Ilterodne the
soeed range of the governor. If the friction at the sleeve is
eiutvatenl of 20 N of load at the sleeve, determine how the
;;;;;-;;s" 1s modi-fied" 20

(a).t steel glrder of unlform section
suooorted at 1ts ends. It carrles
,nit'6O kN at tt',o Points J metres
ends respectivelY. Calculate

p1v
90 kN

14 metres long is slm
concentrated loads of

and 4.5 metres from the tt{o

(1) the deflection at the polnts under the tuo loads &

(11) the Bexiloum deflectlon. (1 . , ?
clven : I = 64 x 16* m* and E = 21o x lo"kN/m-

4



,"

6.

80

7
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(b) A crane-chaln vrhose secti-onaI area Ls 6"25 
"r2 """"les 

a
load of 10 kN. As 1t ls being louered at a unlform rate of
4om/mln., the chain gets Jammed suddenly, at whlch tlme the
length of the chain unwound ls 1o m. Estlmte the stress
lnduced j-n the chaln due to sudden stoppage. Neglect the
welght of the chaln.

Take E - 2.1 x 1O5 lt1n2 15

(") Calculate the equlllbrlum number of vacancles -per cublc meter
for copoer at loooo c. The energy for vacancy formatiop 1s
0.9 eVTiton, the atomic weight-and Qenslty (at IOOO'C) for
copper are 65.5 E/mol and 8.4 g/cm), respectlvely. Take
Boltsmannrs Constant as 8.62 x 1O-) ev/atom-k. l,

(b) For a 79,6, wt% Fe - O.15 wtg6 C alloy at a temperature Just
below the eutectoid, determine the following 3-

(1) The fractions of total ferrlte and cementite phases

(ii) The fractlons of the proeutectold ferrlte and pearllte
(111) The fractlon of eutectold ferrlteo 20

(c) Arfefly state the differences between Pearllte and spherodlte
relatlve to mlcrostructure and mechanlcal propertles. ,

(a) tfre voltage - length characterlstlc of a dlrect current arc ls
given by V = (ZO + 4O1,) Volts where, Lls the length of arc in
Em. The- power source characterlstlc is approxlmated by a
straight 1J.ne wj-th an open circuit voltage - BOV and a short
circult current ls 1OOO amp.

Determlne the optlmum are length and the correspondi-ng arc
power. 2A

(b) Durlng an electrlc discharge drllllng of 10 mm square hole ln
a 1ow carbon steel plate of ) mrn thickness, brass tool and
kerosene are used. The reslstance and capacitance ln the
relaxatlon circult are 5O-cand tOAF resfuctlvely. The supply
voltage is 2O0V and thegap is roalntalned at such a value that
the dlscharge takes place at I5OV. Estimate the tine required
to complete the drlIlI-ng process. 20

(a) Ufrat do you understand by EOO ? Explaln graph1eally. ZO

(b) A company has got a dernand for partlcular part at 1o.ooo
uni-ts per year. The cost per unlt ls k.2 and it costi h.36 to
prace.an order to proce.ss-the dellvery. lhe lnventory caryylng
cost is estlmated at 9S of average lnventory lnveatmeit..t .

Deterrnlne:-
(1) Economic Order euantj_tv (n o o)
t++). gntimun member of orde-rs'placeti per annum(111) Ivilnimum total cost of inv6ntory ier annum. ZO

(a) cive a flow chart for flndlng greatest among three members

(u) a fl:.e caIled rrsTuDENT.DAT, contains lnforrnation such asstudent roll number, name and toiaf 
-r."f.".

l'Irlte a c progrBrnme to create a fire to store details ofn students. se vs44P 
Zo

$$$$$$$$$$$$$$$$$$
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I

If the questLons a tteropted are 1n excess of ttre prescrlbed number,
only the questlons attenpted flrst up to the piescribed nuober

shalL be valued and the remalnlng ones ignored.

Ansuers r0ay be glven elther ln Engllsh or ln Beng€ll but a1L
answers must be in one an TEEEame IanIIEIET-

Anster any flve questions

(a) A unlform, closed cyllndrlca1 buoy, 1.!m hlgh, L.OB dlaneter
and of mass BI kg. is to f19at vith its axls vertlcal ln sea
l,ater of denslty J-O25 k6./fi. A body of mass 11 kg. 1s
atteched to the centre of the top surfac€ of the buoy. Show
that, lf the buoy floats freely, lnitial lnstablllty w111
oecur.

(b) Ylth the help of neat sketches, expl-aln the performance
characterlstics of axlal flo1v prinp and mlxed flow punp.

(c) ln experiuent to determlne thc force (F) arising fron the
steady lorv-speed fLou with velocity u past s snooth sphere of
dlameter d is planned. The sohere is lmoersed 1n the fluld of
density P and dynamic viscosity/ 

' 
so that free surface effects

are ableiit. Cariy out a dlmensionil" enalysls for flnding an
expresslon of F (force on the sphere). 10 + 10 + 20

(a) Write Kelvln-Planck and elaus1us statements of second Larv of
thermodynamlcs and prove thelr equivalence.

(b) Ttre lnterlor lighting of refrj"gerators.ere provlded.by lncande-
' ' scent larops nhoie switche s are actuated by the op9+It-g- of 

. 
the

refrigeraior door. Conalder a refrlgerator rhose 40 1{ l1ght-
bulb ieraalns on continuously as a rasult of a malfunction of
ifrE "*it"n. 

If the refrlgefator has a cop of l-.4 and the cost
oi-efectrfctty ls k.5.oO -per kl{h t determlne the lncreaae 1n

the energy con"r.npti-on of^ the refrlgerator and lts cost per

.i|i"-ii Eire-swrtcf, rs not f1xed. Asiume- the refrlgerator ls
ip"n"J-zo i1*"" t day for an average of Jo5'

(c) Prove that for the same compresslon ratio, the efflciency of
'-' clHo Cvci" fs more than that- of Dlesel Clcle'

(d) Flnd the percentage loss in ducl " 
efficiencv of dlese} en81ne

wlth coopr€stto.t iitil-Ir-if -u-v 
delavlns.thl fuel^cul ofl-{:o'

il-I" ioi "trot ". 
sketch the-P-V and t-s dlagram of the cycLe'

7+L2+6+15

(e) Neatly sketch the P-V and T-s dlagran of Bravton Cyc1e' Hence

derlve tne expre ssio,," 
-i or efficl-ncy and naxlmum York output '

(b) ldhat la an adlebatlc process ? For.en tdeal &gs, flnd out the
t"' l^riii"i"r6n or ,o"t doie ln adiabatlc process'

(c) n:cplaln reverslble pT99?:: and lrreverslble process' state the

'-' co^nditlons of reverslbility "

(d) A slte eveluated for a rilnd farm ls observed to have steady

fl1nds at a speeo 
'"i^a.l ,'/; ' .Determlne the ulnd energy (1) per

unlt oess, (11)^f;;;';";'" or r> xe' and (irr) t"" " tl8l"I?lio
Jr-uli k!./s of air"

P. T' o'
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4. (a) Determine the shape factor F.,7.
flgure-1 lnterms of the knofrfr
rectangles with a common edge.

,.

cs-( o)ME-rr/18

for the surfaces shown ln the
shape factors for perpendieular

Plgure-1

(b) wrrte short notes on parallel flow type and counter flow typeheat exchangers.

(c) ln altumlntTm (I - 2o4 w1p-r) rod 20 mm dlameter and 2oo mnlong protrudes from a walr whtcn 1s malnt;i;ad-"t-1oo; c. Theend of the rod j.s insu1s1.d and the Jurface of ifre-roa f"exposed to a1.r at JOoC. The convectivJt
betrveen the rod suir"ce and the alr-li i3"Izl5l[:'"i"i:ii:t:t;f,:
heat lost by the rod. Also calculate the teinperairr"-or the rodat a distance of loO mm from the wall. ---r-'gYs't v 

1z+g+2o
(a) A power statlon supprles the fo1Iowlng loads to the consumers :

Tlme 1n hour

Load ln Mt{

(1)

o-5

,2
6-10

70

10-12

85

12-16

62

16-20

100

20-24

70

6.

Draw the 10ad curve and estlmate the 10ad factor of thepower statlon.
(fi) Wfrat j.s load factor of a stand by equlpment of JO MUcapaclty if it takes up all Loadi about ZO MU ?.Uhat lsits uss factor ?

(b) 
$Fi:i:"$: 

.tt"ct of reseneratlon on steem cycle output and

(c) i'*ren does reheatlng of stean become necessary ? Explaln theeffect of reheat on cycle output ."A""iffclency.
(d) A slngre Jet^impur-se turblne of 10 Mf capacity ls to work undera head of 5oo m. rf the speclflc 

"p"".-oi t[u" tlruii" is 10,the overall effl-clency f"-Ad-iia -[iI*"oefficlent --of -r"1oclty
is 0"gB' Find the diah"i:I:, oI tne jet anc. the bucket wheel.Assume the speed of the bucket wheei-i" o.rrs'-"r-ii.i=Jerocityof Jet 

4v vote L, Lrle v€r5+g+7+1o

(a) 
ff;*t.;i:Igff;l:: or L M r D ln connectlon wlth paraller.

(b) urrat rs circulation ratlo ? iyenti.on the range ln whlch theclrculatlon should vary. 
- --Y"Y*v" errs

(c) Deflne draught. uith the help of neat sketches explaln theworklng principle of rD fan irrl pp-ian."seu't'E expJ'aln 
aoi6+r4

(") Glve a neat sketch of a s!6p1e carburetor and explaln lt.
(o) 

3*:;H:":n" 
stages of combustlon 1n cr englnes. Glve necessary

(c) A four stroke lgur cylinder gasollne engine has bore o{-zo mmand stroke of loo mn". 
-oii-tesE-i[-d'i;.ilfu 

a t-orque or 
-6o 

u_nxlii"[8f"*3se8t cslognspFa iiir+5; "iiisiifi * iii$s"*r" :i "t"brake thermal efficlency ls 0:2 aaa trre--"li"iiil;=;xi;: of thefuer is 42 {ur/ks., deteimine-t6e-ruei"ionsffii,ii6; fi'ft./h andthe BHE,- vrr r'r' 
^a 

ra*rr*ra
Contd o,.p/r.

.|
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(a) Erplain Joule-Thomaon coefficlent. llhat does it repreaent ?
Descrlbe the lnverslon 1lne and the ExLmun lnversLon ternperature.

(b) Uly 1" lhg Carnot qycle not a reallstlc model for steam povrer
plants ? Exp1aln.

(c) ttow do actual vapour poHer cycles dlffer from 1dea1lsed one ?
Conpare the pressure at the lnlet and th€ exlt of the bol1er
for (f) actual (11) ldeal cycles.

(d) What 1s dew polnt teEp€rature ? What 1s the dlfference betvreen
speclflc h m{dlty and relatlve h',mtd1ty ? tlhy are the chllIed
rater l1nes always urapped wlth vapour barrler Jackets ?

(e) Can the water vapour In atr be treated as an ldea1 ges ?
Explaln. 10+5+8+12+4

$$$$$$$$$$$9$$$$$$S
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MANAGEMENT. PAPER-I

TimeAllowed:3Hours Full Marks : 200

lf 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.

G A

Answer any thr.ee questlons

40x3

(a) What are the different Management Principles whieh are
to be followed by any organlsation? A thought from
l{enry Fayol - Illustrate.

(b)

2. (a)

(b)

3. (a)

(b}

Briefly narrate functlons of Management.

e. (a) Give two 'Motivation Theory' in management practicee
generally adopted by leader.

(b) Briefly discuss dlfference between Herzbergrs
and Mcclelland's Need theory.

Hygiene theory

. (a)

(b)

Prepare a job Analysis Information $heet (Format).

What are the tlpes of groupa, seen ln the organisatlon?
Group behavlour is dependent on Bellef and attltudes -
dlecuss.

Grogp : E

In a proeess of lnfluenelng people what are the leadership
styles, genera.l.Ly seen 1n management practlce.
tsriefly illustrate wlth example Delegatlon and De-eentrallsation.

What are the roles of a manager in the organisation?
Discuss concept of rSpan of Control' - mentlon 'Graicunas
theoryt .

5

6. (a) What are the steps
organlsation?

Anslrer 6ry. twg guestions

to be adcE:ted to implernent TOM in
40x2

(b) '"IIT systern of Management help rlght materlals at right
timet - e>rplaln

7. (a)

(b)

8. (o)

(b)

9. (a)

What ls Confllct Management?

Is there &ny tool of findlng the quality of a manag€r on
Conf 1let Reaol"ution.

l{hat 1s Euslness Proces$ Re-englneering (anfg.

t{hat are the eteps to fol1o}, to J-np}ement BPR.

Diecuse why materlal management is
as SCM? (Sulply chaln managernent) .

terned now-e-days

(b)'$lx-SiSmf - ls an imprr:vernent process of, fJuallty
ach.levernent - Diecuss "
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MANAGEMENT- PAPER-II

TimeAllowed:3Hours F ull Marks : 200

lf the questions attempted are in excess ofthe prescribed number, onlythe questions attempted

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

Answers may be given either in ElglEh or in !94p!! but all answers must be

in one and the same language.

Ansver any five ques tiona

1.a) Draw an outllne of the evolution of the marketing concept
so as to .reach the concept of I Modern Concept of Marketlng'.

b) rsuccessful scannlng of macro marketlng env i ronment ls key
to auccess in buslnessn. Explaln rrith examples in Indlan
pe rspectlve .

z.a)

b)

3. a)

b)

4. a)

b)

5.a)

b)

6.a)

b)

What functlons you are supposed to perform as Flnance
Manager of a corporate body? t Equi.ty Capital j.s the
costllest capltalr. Justify your ansvrer wtth app rop rlate
examp le .

for iThich reasons capltal budgeting decislons are irnportant?
Elucid.ate them. E)elain IRR and Pay Baek Perlod vrlth exampLe3.

10+10+10+10

Suppose, you are a{tr ointed as HR Manager Ln a large
modem organlsation. lJhat roles would you perform-r

Compa re and contrast between extemaL and internal source8
of rec rultrent highllghtlng thelr respectlve merj-ts and
demerits. 20+20

Make a dlag rammatlc presentation of l1fe cycle of a
consrure r p roduct \rlth necessary erq)lanatj-on. Suqgest
auitable remedial strategles for each stage.
Dlscuss poat purchase consumer behavlour wlth necessary
exa ples. 30+10

I* 91" employee lnvolvement result 1n lncreased proCuctlvity?
Justlfy Ouallty Clrcles as effectlve tool to lnerLase
employee lnvolvernent.
rrcollective bargainj-ng iB p robably the most effectlve methodof settrlng lndustrla.l disputes'. Explaln wtttr reasoning.-- 20+20

SWO? analysls 1s foundatlon for any strategy formulatlon.
E)@laln.

M. Porterrs flve trorces Framework teaches us ho/ to formulatestrategy to have competitlve advantage over rlvals. .f".tiiy-your ansvre r hrl th analysla of I'ive Forces trramevrork. 10+30

DescrLbe PERT anal CpM and mentlon thelr appl1cab111ty.
IlltJtnlnate on cuLturaf dlmensj-on 1n lnternatlonal marketlng.
conpa re between value prlelng and percelved value prl"i"q..-

15 +25

10+20+t0

7. a)

b)

Wrlte notea on the fotlowlng
(Anstier anyl-olaJ)

1)
11)

111)
1v)
v)

4Ps vs. 4Cs.
Break even anafys iE.
Values and Ethlcs.
Tralnlng and Development.
crlevance Redressal Mechanlam ln industrlal organlsation.

1Ox4
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MEDICAL SCIENCE _ PAPER-I

Time Allowed :3 Hours Full Marks:200

lf 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 ggI $our euestlons r- 10x4

a) Brlefly describe the origin, rnsertion, blood. suppJ-y, ner:\resupply and clinj-ca1 anatomy of Deltoid rmrscle.
b) Enumerate the nn:,scles of hand and. mention thei.r ner:ve supplyand functions.

1

2.

3

c)

d)

e)

r)

Describe briefly the pathway and tributari.es of saphenous vein.
Write a note on ArteriaL CLrcle of Willirs.
Glve a summaqr of Krebe citrj-c acif. c1rc1e.
Write a note on ketone body s1,:nthesis, utilisation
Angwer anv four euestJ.ons i-

and. excretion.

10x4

Briefly deserlbe events of Cardiac Cycle.
Differentiate between Isotoni-c & Isometrlc rmrscle contraction.
Briefly describe the physiology of nquro-motor Junction and
mentj-on the diseases associated wlth it.
Descrlbe ln brief how the Kidneys regruJ.ate water absorpt5.on
in the body.

Mention the salient f.eatures of genetic cod,e.

Give a brlef note on formatlon, activation and reguratlon of
Vitamin D ln the human bodtr,.

Answer anv ,fopr Questions r- 10x4

Wrlte the classifieation of streptococcus. Add a note on group B
streptococcus.
Describe the types of genetic transfer ln a bacteria.
What is a granulorna ? Descrlbe the mechanism of granuloma
formati-on.

DescrjJoe the rnechanism of cei.l lnJury.
What, is paraneoplastj.c sladtrOme ?Bvlsmerate some papaneoplastic
sund.omes

Dif ferentiate between ctrronic BronchitLs and Predonulnant
emphysema.

4 Angwer any four Ouestions !- 10x4

a

a)

b)

c)

d)

e)

f)

a)

b)

c)

d)

e)

f)

a)

b)

c)

d)

e)

f)

Mentlon adverse effects of phenytoln.
Classify AnLi arrhythmic d.:rrgs.

l'trite a note on Ge1I Wall synthesis inhibitor antimic::obla1s.
Enumerate the uses of beta-blockers.
Differentiate between innate lmnunlty and ad.optive lmnnrnity.

Differentiate between Rickettsia, organism, mycoplasma and
chlamydia.

a

P.T.O.
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5. Answer anv four guestions z- 7Ox4

a) Describe the cli.nical features and management of organophos-
phorous poisoning.

b) Wrlte a note on Methyl Alcolrol poisoning-

c) Briefly define rape and mentlon the punishment of rape in
India.

d Describe the diflni"te slgrns of death due to antemortem
hanglng.

e) What are the tlpes of evid.ent ? Differentiate between dying
declaratJ-on and dying deposition.

f) What is hurE ? Describe grievous hurt,.
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MEDICAL SCIENCE _ PAPER-II

TimeAllowed:3Hours Full Marks : 200

lf 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 EnElish or in Bengali but all answers must be

in one and the same language

1. Wrlte short note any four of tho followLn g z-

a Write ManaEenent OutLine any four of the foLlowln

O rganoptro6phorous Poi soning.
Acute Myocardlal Infraction wlthln 6 hrs.
Dengue Haemo rrhagic !.ever.
CompLLcated. MaIad-a.
I'1DR fubercuLosis .
llemato toxic Snake Blte.

a Brlofly E)q)laln anv four of the followlng

)
)
)
)

)

)

a
b

d

f

a)
D)
c)
d)
e)
f)

)
)

)
)
)
)
)

a
b

d

f
g

a)
b)
c)
d)
e)
f)

a)
b)
c)
d)
e)
t)
s)
h)

Dlagnosls and complications of Dlabetes.
Llver Abscess.
Adverse Drug Reaction.
Definitlon of unstable Angina.
Wtlo classificatlon of SLE Nephropatlry'.
Diagnostic criteria of Acute Kldney InJury.

Causes of Tremor.
Docto r Patj-ent Relationshlp.
ARI in a chlld.
Causes of Alopecla.
causes of Clronlc I'atigiue Slmdrome.
Prusltus vulvae in a post menapausal women.
l'Iewer InsuL.ins.
Toxic MultinoduLar coitre.
Medical lnsurance.
Benign Paroxysmal Head.ache.
ClrcLedocholithlasls .
ChronLc Hepati tls C Infection.
Problems of I'ledical Educatl-on ln India.
Transfusion Reactlons.

:-

10x4

gr- 10x4

10x4

5x8

Portal Hypertenslon in a lrlver Cirrhosls.
$rberculosls in HIV patient.
Common causes Atrial Flbrillation.
H)pertension in Pregnancy.
vaccination in Adult.
Causes of Coma.

4. Differentlate anl/ four of the followlng !-

Dlabetlc Ketoacidosis and Hyperosmolar Nonketotic Coma.
Brain Death and Minj.mal-l,y Conscious State.
AsyrE)tomatic Hlperurieernla And Gout.
Inflamatory B or^rel, Dlsease And Irrltable Bowel Syndrome.
Anal Blssure And Anal Fi-stu1a.
fiot vs. Cold Nodule of Thyroid.
Prlmary and Second.ary Inf erulLity.

Enumerate anv el qht of the folLolrlng .-

1
j
k
1
m)

n)
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PALI _ PAPER-I

Time Allowed : 3 Hours Full Marks : 200

lf the questions attempted are in excess ofthe prescribed number, onlythe 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 Pali

GROUP - A

I state and lllustrate Vernerts IJaw.

Write a comprehenslve note on uiniraetri prakrit.
Or

Wrlte a n*'e on the constant charqe ln Language. Determine
the causes for thls change.

t2

20

3. Explaln g!!y three of the follo!,t 1ng phonetic tendencles in
Pa11 wlth sultable examples r

(a) D1ss1m11atlon
(c) Analogy
(e) syncope.

(c)

Aaplrat 1on

Oerebrallsatlon
(b)
(d)

GROUP - B

6x3

formed ln
18

?th ease-endlngs
L2

5

2x5

4.

5

6

state how the Comparat lves and superlatlves are
PaIl, g lve sultable example6.

shq^, the varlous u6es elther of the 3rd or the
ln pall.

(a) Decline f ull,y gly one of the followlng :

Buddha, Nadl, Turha.
(b) Conjugate fuLly any on€ of the followlnqJdis. 1n the

i*::1". Mccd y'tha ln rhe vartarnana v/bhi" i"'shir"-j-
ssant j. .

5

clve the
wcrds (an

PaI
Yf

1eg
1ve )

u.lvalents of the followlng Sanskrlt

Nlrvana, tardq, alpa, padma, Rajagrha, satya,
Gautarna, pratltya.

7

GROUP . C

Tr-anslate lnto Engllsh either of the followlng passagecraddlng grammatlcal notes on the underli;ed 
'r"roros 

:
(a) Idarn kho pana, bhikkhave, dukkharn A!.iyasauam, jatl

pl dqkkha, jard p1 dukkhE, vyadhl p1 dqkkhE,
maranam-pi dukkha4,. a-cpiyehi sarnpayogo dql<kho,p1yehl vlppayogo dukkho,-ya.-p, f 

""nifr- r,. Iabhatl
tam-pl dukkham, samkhlttena pafic _ opaaar.f IGE
pl drrkkh6.

(b) Tena kho pana samayena -a yasmE erigullmElo Bhgavato
avidure nlslnno hot1, Atha kho Bhagava ilakkhlna ba hampaggahetva riJ-anarn pasenad&n (osalan etad avoca : Eso,
mahiriJ6, Aigu1l malo-t1. Atha kho raiio pasenadlssa

P.T. O.
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Kosalassa ahu-d-eva bhayarn ahu chambif,attam ahu

Iomaharnso. 1O+4

Translate lnto Engllsh elt.her of the followlng versee addlng
grammat,lcal nqtsea cn the unoerlined words r

(a) Akkodhena jlne kodham, asEdhum sadhun6 jtne jlne

kadariyarn gEnggq, saccenElLka vEdinam.

(b) Atta hL attano nEtho, ko ht netho paro siy6 ? attan-a

hi sudantena nathan t_gUngg dullabham. 1O+4

Translate lnto PaIt elther of the followlng passage r

(a) When the courtesan Anbapall, heard that the Bleeeed

One was staylng in her mango grove, she waa exceedlngly

glad and went ln a carriage as far as the ground wag

passable for carrlages. There she alighted and thence
proceedlng to the place where the Blessed one was, she

took her seat reEpectfully at his feet on one slde.
(b) Menandar wac, a great patron of Buddhlsm. He gave valuable

serrrlces to the cauae of Buddhism. He was also kno\rn as

MLllnda of the M111ndap"Hf," "whlctr ls a well-known pall
work. He aecepted Buddhlsrn as hls rellglon. He built a

monastery and gave Lt to Nagasena, a Buddhist monk, for
the resldence of monks. 22

GROUP - D

9.

1.0 Write an essay ln PaIi on gg1-glg of the followlng z

( a) Ariya Althar{gikamagga

(b) Anlcca

(c) Kammavida 50
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PALI - PAPER-II

TimeAllowed:3Hours Full Marks ; 200

lf the questions attempted are in excess ofthe prescribed number, onlythe questions attempted

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

Candidates may use Devanagari or BqEi! or Bengali Script in their answers,

quotations or expressions in Pali

GROUP A

Answer Que€ticn IL: and anv lwo from the re6t.

Glve a brlef accoqnt of Lhe varlous texts constitutlng the
PaIl Abhldharamapltaka. 30

Estlmate the ccntrlbutlon of Acarlya B[ddhadatta to the
develoFnent of pall conunontarlal llteratqre. 30

clve a short aecount of the rellgloua condltlons prevalent
ln Northern India durlng the advent of the Buddha. 30

1

2.

3

4 state brlefly the circumstances that led to the aurunonlng
of the Thlrd Buddhlst co[ncil aad eEtlmate lts effect on
B uddhlsm.

5. wrlte short notes on any foq! of the followlng r

(a) Theragatha
(b) vlmanavarthr
(c) Pat l sambhldSmagg a

(d) Apadana

(e) RGpEropa-vibhag a

(f) PEclttlYa P-11

30

10x4

GROUP - B

AtLempt all q[estlons.

Answers 1n thls GrouP Ehould b€

( a) surnmar lse the contents eltkrer of the Appam ada-vaqqa or
30the o a-v oa of the PaIi Dharnrna

(b) suftunarlse the contents of the Padhana-sutta of the
sut tani?eta '

Or

Brlef a brlef acccdnt hr!', the Sakiyas were annlhllat'ed'

( a) l^rr ite ' 
ln brlef , abcut the author cf subcdhElaakera.

30

20

ln Pall

6

(b) Explain \^, ith apprcpr late examPle ry of the
following mltres :

(1)

( 11)

( 11r )

( lv)

Toqaka

MaI ln1
vasantatllaka
Indavart6

1.

10x2
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PSYCHOLOGY- PAPER.I

Time Allowed :3 Hours Full Marks : 200

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

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

Answers mdy be given either in Fnglish or in Behsali but all answers must be

in one and thE same language.

Define attention. Narrate the determlnants of attention. Vlhat
is meant by trFluctuation of Attentlon" ? Is It natura.L ?
coment. Why does it occur ?

5+20+5+5+5

P9!1"" Learning. In whgt way learning by operant condltlonLng
differs from lea::ning by classi,cal condltJ.onlng ? Compare th6
underlying psyohological processes of these two klnds of lear-
ning' 

5+20 +15
What ls sensatlon ? Valj-date r "psychophycic€ d.eaL s wLth
relatlonshlp between stimulation of senseorgans and corres_
pondlng psychologlcal experiencer'. In thLs context d.lscuss
what do you know about :

a) Fechnerr s }aw, b) Weberr s 1aw and c) weber ratlo along
wlth mathematical formulae and. appropriate dlagrams.

5+20+15
Explaln the words rr memoryx and rmemory tracesrr ? How messages
from i,nternal and esternal environment are stored and howthelr retrieval occurs ? Dellneate the theorles of forgeittnE.

10+10+2O
what ls meant by lntelligence ?

Write-what do you know about the dlfferent categories ofinteL llgence.

_E:q)lain the concept of IO and how it is measured. by Stanford._Binet-test- of 
_ 
j.ntelligence. rn thls context brlefl| a;;,;il;mentalLy chal]enged chlld.ren.

. 5+10+25
State how emotions affect chlldren. s personal and social.adjustments. Describe briefly dif f ere-nt aspects of emotlonal
development of children.

15+25
What is mouj-vation ? Dlstingrulsh between lntrinsic and
extrinsic moLivation. Glve a comparative account of Maslowrs
and Mcclellandr s theorles of rtDtlvatlon.

5+10+25
GROUP-B

Answer anv two Questlons !

What ls meant by the term " attltud.e" ? How does lt dlffer from
'tbeliefgrr and trprejudlces,, ? How lt is developed. fn fiunans i-"'
Descrlbe how lt can be measured. ?

2.

2

5 a)

b)

c)

6.

Define mora]lty.
between nmoralrr,

1n this context,

5+10+10+15
How d.oes 1t dlffer from ethlcs ? Distlngulsh
rr Lrmora.Lrr and rrunnoralfl behavlours. Enuierate
how morallty ls learned.

5+5+15+15

P.T.O.

GROUP-A

Asrswer anv tblee Ouestiqng s

4.

8.

9.



10. What is a "growth spurt'r ? By what. factors, from birth to
adolesunce, physical development is Eovemed in humans ?
Decipher the impact of visible/prominent dberratlons ln
physique, during -the grorring age, upon psychological weLL-
being of the chll-d. , :

cs(o) Pe-T/18

5+15+20



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

first up to the prescribed number shallbe valued and the remaining ones.ignored.
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PSYCHOLOGY- PAPER-II

TimeAllowed:3Hours ,. 
Full Marks : 200

Answers may be given either in Enelish or in Bengali but all answers must be

in one and the same language.

GROTIP-A

critlcally -evaluate the development of personality as concep-
tionallsed by Erlkson. compare hls theoretical- position wlth
that of Sigrmrnd Freud.. :

3o+to
What are the major elinlcal features of Schizophrenia ?
Critlcally diseuss its etio3.oglcal factors wi-tJ: the help of
suita.ble research evidences.

t6+24
group ? Dlscuss

6+7+27

Wtro is a d.ellnquent ?
What remedial measures
evil of delinquency ?

8+1,2+20

Write short notes on ggI-lgp :

C l;ient-centered. Therapy.
Psychologicai. test constmcLion.
Occupational health hazard..

20+2O

GROUP.B

Answer anv tuo Ouestldns r

L.

Zo

3 a

4 a

5

6.

7.

8.

a
b

d)

Define a gioup. What are the maJoi tlpes of
the st:rrcture and functj-on of a 9roup. ', .

Dlscuss the major causes.of .definquency.
can be taken 'up to manage t,he soCial =

What is the need, for adequace personnel sqlection in an organizatj-on ? Dlscuss rhe d.if ferent- methods or pei"o""ui""IjiuJirorr.
How can organization;iI crimate in rndia u"-i*!il;;A ;=*='. , ,.

o,
E:q:lain the concgpt of-individual differneces in t6e .r"::iff
1= u psychologlst,- explain how can you ensu." Eir"eti""-iE""ni,learning in the class-room set up ? ..

o

lo

ng-

what are research variables ? Discuss thelr d:ifferent tlpe:t::e:<plain the concept of conf oundr"g. -H"*-';]i 
conround.rng ofresearch be prevented. ? 

g+r2+2o

:::::::: i:::::::::::::::: :::::::: i:::: l:::: i:
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TimeAllowed:3Hours Full Marks : 200

lf 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.

Answe r any five questionr taking at least two fron each g roup

G roup-A

Explaln Plator s doctrlne of Form 40

What 1s flrst prlnciple 1n Descortesr philosophy? Is lt an
inferentlal t ruthi Dlacuss . 40

2Ox2

a) svEdvEea
b) Ei&6TEE theory of
c) Safikara's doctrlne

aooho.
of maya

d) val6eslka vj.ew of S-amauya.

cs(o) PH-r/18

2018

PHILOSOPHY - PAPER-I

Answers may be given either in !3g!g[ or in Bensali but all answers must be

in one and the same language.

3. what 1c substance? Explaln in the llght of DescorEes. Splndza
and Lelbnit,. 40

4 . W rlte notea on gl_two of the f o1l okrlng r

a) Aristotlets view of causatlon.
b) Lockera distinct.ion bctlr'een primary and secendary qualltles.
c) l{ume's dlstlnctlon betrJeen imp ress 1on and ldeas.
d) i<ant's copernlcan revolutlon. 2o+zo

G rouD-E

5. d How does CE rvElce reject anumEna as a valld source of
knowledoe ?

b) why tg (euaa not a valld source of knowledge? Dlscuss 1n

tha fxqht of cErvEka. 2o+2o

6. a) state and explaln the Laksglg of EtXqEE given by
Goutama .

b) Dlscuss in thls connection the dlfferent klnds of fggE$g
.nil alauklka Pratfaksa. 2O+2O

7. a) E)@141n, in-deta1ls, the .iEg!fufEjlg.
b) Hor^r does sErfikhya refutc thls theory and establish

satk-aryavEde? I Piscuss 20+20

8. Wrlte notes on any two of the follosing t
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TimeAllowed:3Hours Full Marks : 200

lf 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 - l\

Answer g!,I-!hgg ques tions

L. nThe history of hitherto existlng societies is the history of
class strugglen-Explain and examine the statement of Mar:r.

2 (a) lrlhat is the meanlng of I rights I

(b) Ho'w can one differentlate rights as such f rom human
(ci CrlticaLly discuss the theorles of natural rights.

40

rlghts?
lO+10+20

40

15+25

3. What ls justice? Dlscuss in detall Rawls. theory of justlce.

4. Dlstinguish between subconscious and unconscious levels of
rnind. What are the arguments in favour of the existence of
the unconsclous Ciscuss afte r Freud.

5. Write short notes on enIlle of the followlng
(a) Interaetlonlsm.
(bi Gandhlan'Sglvaorahal
(cl Person theory of Strawson.
(a) Cittavrt.tl (;oga) .

Group - B

Answer glI_twg guestions

5. Discuss ,Aristotlers virtue ethlcs i-n detall.

7. (d What is Deontologlcal theory of Morallty?
(b). Dlscuss crltieally Kantr s Deontological theory.

8. Dlscuss the arguments given by the Jaina and Buddhlst
phllosophers agalnst the existence of God.

2o+20

10+30

20+20

40
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Time Allowed : 3 Hours Full Marks : 200

lf 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 Enslish or in Bensali or in Nepali but all answers must be
in one and the same language.

Group - A

Answer Or.restlon DIo .1 and any tus fronn the rest

Discuss the concept of legal positivism as it relates to the wrltlngs
lof Je:emy Benthern. 40

Dlscuss the role of reglonal polltlca! partles 1n India. 30

Elucldate the concePt of power. Relate lt r'vith the concept of
authoritY 

- 30

E:qplain Rarmohan &ay',e concept of modernity' 30

GrouP - B

Answer Questlon No.5 and anv two from the rest'

Explaln the sccpe for judlcial review in India' 40

Elucldate the concept of fundamental rights as enshrlned 1n the

Constltution of India 30

DlscussthechanElrrgroleof,bureaucracyinpost.colonlallndla.3o

Dle ctrss the role of chief Mi"niste r as enshrined ln the constitution

of fndia 30

1,

.)

3.

4

E.

6

7

I
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Time Allowed :3 Hours Full Marks ; 200

lf the questions attempted are in excess ofthe 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 Enelish or in Bengali or in Neoali but all answers must be

in one and the same language.

c rouB - ]B

Ansrre r Questlon No.1 and anv two from the rest.

1. Answe r any flve from the followlng :- 8x5

(d Examlne the basic prlnclples of the qine and Motion study aB

p rcPounded bY F .t{ . laylot.
(b) Explain the prlnciPle of Sc€Iar Chaln ln an organization'

(c) ltaxe an asses8ment of I. red W. Rlggs' contributl-on to Publlc
Administration.

(O what ale the advantages of luc remental Dec ls ion-maktngT

(etr Dlstlnguish b€tween Ll-ne and staff Ag€nc1es in an organlzation'

(f}DlecusshowPa.rlj.amentoflndlacancontrolthea&nlnistration.

(g) wtrat ale the functlons of the P.M.o' 1n Indla:

2. Dlacuss hor.r globallzatlon has affected Publlc Admlniatration ' 30

3. Examine the effotts undertaken 1n India to tackle the problem

of corruPtion. 30

4. Anatyse the challenEes faced by the distrlct admlnistratic'n in
lis interface wlth Fanchayat Bodies in heet Bengal. 30

Group : E

Answer Ouest lon No.s anal anv t$'o f rom the reat.

5. Answer any five frqn th€ follonlng ,- 8x5

(a) Identlfy the objectlves of SAARC

(b) tJhat rvas the roLe of lndia in the fo.rmatlon of the
Non- a I lgxredl Movement ?

(c) Exanine the factors that led to the fallure of the L€ague
of Nations,

(d) tlhat,are.the weaknesses of ttre European Unlon as a reglonal
organli€itlon?

(e) ldentlfy the major trends in
over the last two decades.

India - Bangladesh re latlons

(f)

(s)

Dlscuas the significance of Doklam in S{je-1rr6iun relatj,ons.

Examlne the lmportence of the l(ashmlr factor 1n Indo-pak
relations.

P.T. O.
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7. Dlscuas the role of the Unlted Nations in p rornotlng and
p rotectl"ng human rlghts.

8. Identify th€ deterninants of lndia's foreign policy.

What are the global impllcatj-ona of the colfapse of the Sovlet
Unloni Examlne. 30

30

IU
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TimeAllowed:3Hours Full Marks : 200

lf 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 Bensali but all answers must be

in one and the same language.

GROUP - A

Ansver any three questl-ons

1. (a)
. (b)

( c)

(d)

( e)

(f)

frlte the Maxnellts re.Lations of thermodynanlcs.

Conslder entropy to be a functlon of T and V.

Show thet
?ds = cldr + r(*E)v dv

The symbols have thelr usuB] meanl-n8.

Nov, take the entropy to be s function of T end P.

shov thet r<1g - cpdr - T(*+)pdP

The symbols have their usual neaning.

An 1dea1 ges with pressure P1 r volune V,t and teoperature T

1s expended isotherBally to pressure P2r volume V2. Flnd thc

work done.

A dlatonlc gae (l ' 1.4) does 2OOJ of {ork rhen lt ls
expanded lsobsrlcall-y. Flnd the heat 81ven to the 8as ln the
Proce as.

Bri€fly deacrlbe the op€retlon of a Carnot cycle rlth the
help of a P-V dLagram and flnd j.ts efflclency. 

8+6+6+5+r+.lO

2. (a)

(b)

(c)

(d)

state Geussrs Lay of electrostetlcs. Flnd both integrqL and
dlfferentlal forms of lt.
Uae geussrs Ler to find the fleld inslde a charged sphere.

FLnd the pot€ntia1 due to a rlng of charges at e polnt on
the exls of the rlng.

Shor that the potential due to an electrli d1poJ.e l-s
J-5

,+\ - 
-6.i rher€ the aynbol8 heve theLr uaualf - E!iZ-FII neanlng.

Use thls expresslon to find the co8ponents of Gl-ectrlc
rleld ln sph€rLcs1 polar coordlnatee.

( ,+4+4)+r+e+ ( 1 0+6 )

5. (a) Set up the Lagrenglen of a sleple pendulum and obteln lts
equatlon of notlon.

(b) Suppose Hanlltonlan of a systeE La
i'

H - I pr 9r - L (where the synbols have theLr usual neaning)
t.I

Flnd the Helol-Itonrs equatlons -
(1) fh€n H dooa not contaln tl.ne expll.cltly
(tf) ffren H contal-n8 tltse expucltLy.

P.t.o.
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(c) A partlcle oovee 1n the x-y plane under the lnfluence of e
centrel force dependlng only on the dlstenoe fron the orlgln.
(f) set up the HaniLtonlen of the eysteu.
(u) Wrrte Hent.ltonr E equation of, motlon. (Z+r)+(B+S)+(5+6)

a. (a) State the baslc postulatea of speclal theory of relatlvlty.
(b) Urlte d orrn the Lorentz transforeetlon relatlons.
(c) use the Lorentz trensformation reratlona to flnd expresaionafor tlne-dLalatlon end 1€ngth contractlon.
(d) Flnd the relat1vl8tlc veLoclty addltlon forlqula.
(e) Deflne covarient end contrEvarlent vectors.
(f) Deflne space-1Lke and tlme-Llke vectors.

4+6+ (j+5)+6+ (a+a)+ g+3)
5. (a) Two naases q and EA travelLlng in the same stralght Ilnc

corlide. Flnd the vel.cltles of the pErtlclea efter cor_11810n
ln terEs of the vel,oc1t16s before coL.Llslon.
(?ake te, to be the coefflclent of restltutlon)

(b) Dlscuss the ebove probJ.ero for the case -
(1) perfectJ.y ela8tlc coLllslon
(11) perpectly ineLsstic collislon.

(c) srrotr that for a perfe ctLy er,astrc cor.11s10n of the partlcles
the totaL klnetlc energy before co1Ils1on ls equal to the
total kinetic energy after collLslon.

(d) Consider e square plate of sid.e rar. Flnd
(1) moments of inertla about an axls conutlng wlth any edgc.
(11) products of lnertle.
(111) prlnclpal !0onents of lnertie. B+(r+r)+6+(5+6+8)

5. (e).For an A.C. given by r.= L6 stnlob+0 ). show that
L rr" = r"/ 42.

(U) An A.C. circult contains only a capacltor. Find the relatlon
betueen peak e.n.f. and peak current. Hence flnd the reactenca.

(c) State Faradayte and Lenzra Lav of ele ctroroegnetlc l-nductl-on.

(d) .{ D.C. bsttery ls c onne cted ln e clrcult contalning rn
lrductor (wlth lnductence rl-r ) and a reslstor (v1th reslrtance
rRr) ln serles. the e.n.f. of thc battery ls iEr. Flrd the
expresslon of curr6nt ln the clrcult after e tlne rtl.

(e) Sxptaln self Lnductlon. Flrd the 6e1f lnductence of a solenold
of length rl,r, number of turns per unlt length Inr and redlus trr.

7+7+(3+t)+Lo+ (r+7)
GROUP - B

Answer eny tro que ationa

(s) state and explain Blot-sevartrB Lar. Use 1t to fl-nd the
Eagnetlc fleId, due to current 1n a long strelght u1re,
at e dlstancg rdr fron it.

(b) Wrlte the MaxHeIIrs equations of ele ctroroegnetl c theory,
in the EedluB.

(c) suppose a polnt chd: ge tlr 1s held at a d1s tance rdr fron- 
an- inflnltC srounded conductlng plane. Use the E€thod of
lmages to flnd (t) tne potentlel' (11) the lnduced surfacc
chaige denslty and (111) the total lnduc€d cherge.

Contd...P/1.

I
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(d) From the Itraxwelr rs. equetlona flnd the rave equatronB forelectrlc and oagnetlc fleld. -(i-idi;ilfil>1i)rz
(a) et tlm t. o e Derachut.t st hav.tn, r.,.{ dr.
' -' 

ilg - !ily Jririe'"Iiii :Xiii'i.HllE Xitf;":r::f ','ri, i.ri-tn"rorce on e1r resistance ictrng on the pari chute is 
' 
pio porirorr"rto the lnstantaneoua speed flid trre (r) ip"La,-fiil.iili;;;;'-

travelJ.ed-and (111) acieraratlon ; at-lny'trnl if6.-<i.ii"ii"a
aL6o the 11nlt1ng speed..

(b) Conslder two sltrple harnonj_c ootlons perpendlcular to eechother given aa
x - a Sln6t and y - b S1n('nt -4)

(f) *ow that the resultant notlon is ell_iptlc
(i1) Flnd the dlrectlon of the eaJor axls of the ellLpee.
(1l1) Ftnd the motl-on for { - O andoC. fll 2,

\A+6+r+r)+(1o+r+j)
9. (a) For a particle movlng in a centraL force f1e1d

Show thst the motion is l.n a pLane
. Sh ou that the anguLer mooentuo 1s consarved.
,) Wrlte the equatlon of motlon.

Shoy that the force f,1eld ls conservEtlve.

a.

10.

d2?
d.2-

(+).
(a1J
t 11r.
(rv)

(b) consioer
and aIs o
ve loclty

a vector ? observeO ln a flxed coordinate systen
jLn another coordlnate system rotsting wlth Lngular
(/J whlch is constant ln tlme.

(i) shor that $}l
)
dA

fl.x - dt
-++ r.i)

?ot
.>

xA
(11) Use the above expression to show thst

fix fot

d2?
;;r +2 -.+dx d?

dT
-tr-r+t,Jx (uI xt' )

?ot

( 6+4+6+4)+( 1 o+1 o)(nnere? ls the positlon vector)

(a) ConsLder e source of sound (wlth veloclty tC) in relatlve
Eotlon ulth the observer. The origlnal frequency ts tnr.
Flnd the flequency measured by the observer when-

(1) the source 1s Eovlng vlth a veloclty t \9 r

(ff) tfre observer 1s novl.ng rlth a veloclty rU r.

(b) Deflne extenslve end lntensive thermodynaol-c qusntltles.
Glve exa0plea.

(c) rund the equlvalent reslatance between the polnts rar andrbt for the c1 t glven below -
d T

T

(d) For wrrat i aLue of veloclty '/.) Hill the reletlvlstlc
mass of e partl'cle exceed its rest oess by a fractlon rft.

(e) Po nercury- drops each of radlus rrr merge to form a blcrerdrop. calculete the surface energy reLealed if ra; 1.-;fi8-'surface tenslon.
(r+r)+(j+r+Z)+Z+7+a

$$$$$s$$$$$$$$
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GROUP A

1. (a)

(b)

2. (a)

(b)

3. (a)

(b)

Ansuer anv six questlons

State de Broglie's hypothesis ' lihat ls the-ratio d th€ kinetlc

ene rgy of an electron i""ii'"i'tf a proton 1f thelr u" atoglit2+3

wavelengths ar€ equaJ'

ftrtte down g round state wavc function of hydrooen atqn €nd ahow

that radial probabirrtf ;:;;i;;'i;-;uxrn"*'"t fte Bohr radlus' s

startlnq from tlme-dependent Schrollnger equatlon ln one- 
5

;;;;;;";-;;'ive ttr" cquatlon of contlnultv'

Obtaln the spactrai designatlon of the 
. 
Ieve t 

-irho6e 
degdneracy

1s ? and the guantum "'iff"-rs 
i-a s a re inte rrelct€d by L-3S '

whv non-poIa. t o*onot'Ju?*' rt?'ir"i do not exhlblt infrared

rotetlon-vlbratlon sPectra ? 3+l

vthlch statlstlcs ls obeved bv 
"" :loT1t-nucleas'' 

whlt do r"" j1;"
;;-.i";;;;;r il*rt "r 

quantum statlstlca'

Two ldentlcal partlcles' each of them can be- le 'orlc of ths tbree

Dos sible statea of t"t"'gv" 6l"e 
- 
u'd ze' Find the nrmbe r of

mlc rostates ot tne svs'Il,-;t; 6; iE antl FD-stat jst j cs ' 5

4. (al Define binding f raction of nuc1el and sket'h its var'latlon with ma6a

nunber of the nucf ea 

"-ffii"r't 

t".r"l"it phenomenon can be explalned

from the lowe r-A pa t";i"th;-;it'ai"g tra"tion curve' 2+2+\

(b) If a nucleus wlth A=235 spltts lnto. t$o fraoments with mass

numbe rs .in the ratro "i 
112' find the aepa'ition betweeo'the

r rasments at tne mJeii ii'lpriiii'ns' 'Given ru-1'4x10 -r'm 5

(a) predrct the characteristlcs or the sround,""l"ll"lirg:tiriil:. 1,.'-' 
"i"ii-*.Uel. 

Flnd the Q-value of the nucle

is Mev. aly.,' *""t of 14N =1+-'oo755o-t't 
1lt=r1'012811*

n=1.00ae6? .,, 'r.*o]66sdis t;a itt-'e31'-uev' 2+3

(b) ldentlfy the unknown particle in the reaction:

,f +h,---+ r(o t ...
Given an analysls of the nuclear reactlon

nl +F-) A"n 6nin terms of quarks ' 2+3

(a) Flnd the reclprocal ]attlce of a sc lattic'' Shov/ that greater

the dlffractlo" t"gfi;-iiJ-gi""t"t :-" the accuracy jr detettirlning

the latttce Pa mmete rs '

'o' 3 f;Irln;,tT"ii"r::r: ?::::" ;ir'::.uii:; ::T"ii::;'o' " 
*"',*'

5

6

oaP



'1 .

8.

10.

11.

(E) Glve a ccmparative study of conductc!, gemlconductor and insulator.
!;hat are the sources of elclctrlcal resistance tD solld.s? 4+1

(b) State Cu rle-Welss Lau and discuss 1ts signlficance.A pE ra_
magnbtlc meterj.al has 1028 atoq/m3.' Its susceptlbltity at
350 K is 2.8x10-4. Calcul-ate the sus ceptlbi.l- 1ty at 3OO K. 3+z

(d Establlsh the relatlon betlreen A ana p of a transistor.(whAtr synbols have their uiual meanlng) 5
(b) qJaw the output voltage of the fo1lor.,1ng cp_ amp circult shen1V dC |s aFplled tc lts input. praw tie -outptrt 

wavetonnupto 10 sec.

2
cs (o] Ps-u,/18

GIiOUP - B

Ansrser anv seven questions

(a) consideg; llnear haDnonic osclllatcr for ehich total ene rgy
is E = ,; + ! >tutLr L , syrnbols have thcIr usual meanlngs.
The partlcle ls assuRed to be conflned 1n a leglon - a. Uslng
uncertalnty principle, obtaln ground state ene rgy of the
osclllato r.

9- (a) Draw the dratn eharacterlstlcs of an n-channer M6FET ,,,dlcatlngcperatj on 1n both modes-

The plnch-off voltage of a p_channel JFET 1s V_-5V and
fI6S= -46 ,3. The draln to source voltage V*Pls such that a
aatuteted drain current Im- -t5 nA is maintalned. Flnd the
gate-source voltage vGS. 

3+2
(b) @nve rt the deeinal. nunbe r 263 1tr a cod€ of base 5. clve thecircult slmbol of,the foll crylng toglc ct rcult anO *"niion iiiJname of the gate (do not uae de lloiganis theo rem)

4+1

3+2Y-E.E

(b) Flnd the ground level ( 2S+r L, )or tne
conf 19'u ratlon 2 p53s

atom having elect ronlc

(c) Consider a pa rtlclc
glven by

ls an lnfinlte sguare well of potentlal

Obtain ene rqy elgen.-valucs aD.L elgG- fuactloDs.

(a) Glve a theoratlcal account of energy Bpl ltting in anomalou.€man effect.
(b) The first rotatlonal Faman line of hydrogen moleeule appears

at 346 cm-l frqn the exlstlng 1ine. l{hat 1s the bonat length
of hyat rogen molecule .

civen m (1A - r.ozg x to-z? trl.

10

6

4

6

Contd..p,/3.

4
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(c) ShoY th6t for a alngle r tep potentlal, as daflned by

v(xl-cforx4.0
VO for x>/0

the probabllity of flndlng thc partlclc (for E)YO) at the

bcrrndrry bGtveen two laglons l"s conse !ved.

12. (a)'obtaln an er(P lesslon of Fe rmi-Dirac dlstrlbutlon functlon. 10

(b) shd that avarage kbetj-c enetgy of an .Icctron att-oX ig !, EP
5'

nhop. Er ia the rermi enerqy. 6

(q) Shcfl that molaf rpeciflc heat at constantEIaalur! of a monatqnlc
gas Is !R. 4

2

13. (6) Shon that for a 2D ftee electron gas. the nr:mbe r of electrona

10

10

per unit area

Yl=

la given by -
ArmKsT I (e

eF /Ks,'r+r)
h'

(b)

(c)

r5. (a)

(c)

In e rolid, coat'lde! the ene rgy level lylng-o.Ol ev b€low the
i"oof-f.".i. what 13 the p tobabll lty of thls level not belnq

""""pf.d 
by an etectron. Glven hT I 0'026 at 300 K'

ShcH that the te ro potnt energy of a sol1it accordlng to Debye

model 1s 
$ reo . 

llhcr' symbols have thelr ulual meanlng'

6

4

14. (a) Urlte down ssnl-emplrlcal na6a f"Tll". for the maas of
^ " '- 

"ra 
nention th€ dlifcrent terms ' obtaln mass parabola

a nucLcua
frqn 1t.

aMcntlon lts l$Portance '
(bI the nasaes of the dlffcrant nuclcl taklng part

reactlon lrh are es follors t

M €.,) = 1 '01822 , t"t GH) - I'co st{ 
'

u (tn) =

r" lr-i(r,{}Y

1,00818

and mags of product nucleus - 7'01 915' calculate the Q-value

il-trlr" re""i ion iv' Mev ' Ia 1t ex€ rgic or endoe rglc? Hhat

1r the threshold of the reactioni

(c) tlhat 1s neutr.lno hyPothests of paull?

Deflne hlpe rchange. Glve the grq>hlcal Plot of baryon rcted

and e:q>Ialn the dllagram '
Check uhether th€ t€actlon la allol'ed or forbldden?

r-+P --+ ut + zto

IdentlfY the pe rtlcIe x ln the follnlng reactlon

F + P ----+ rr+ + 7\+ Ao r-x

State CPt theorarn. Which guantun nr'mbe r or property 1s not

conse rved 16 ueak lnteractiona'

I

4

10

(b)
3

3

(d)

P. t. o.

4



16.

r7.

18.

19.

- 4 - cs (o) ps-rr/18

(a) In a crystal, a lattlc plane cuts intercepts of 2a, 3b and
6c along three axea, whose a, b, c are prlmitive vectors
of unlt cel1 . Dete Enine the Miller lndicea of the pIane. 7

(b) Flnd the lowest energy band uslng Kronig-penny model for
ain -P<<1. clven P +ft + coso<o- : cos Ko- ) tema have thelr

usEdl meanlng. 7

(c) State snd elq)Ieln Melssner eff€ct la supe rconductc,r. 6

(a) Derlve Curlers Law for susceptlblllty qr the bssls ofLangevinrs clasclcal theory of pararnig,netlsm 10

(b) NacI crystaL has a cublc structure. If the molecular weightof Nacl ls 58.46 and 1ts denslty 2.7L qa/cc, flnd the dlstancebetireen the two atoms of the raie klnd- a'2;r'."a itr" -I.ti1;;--"-
constant (a) In the cryEtal. 7

(c) shors that for the free electron modeI, the effectlve mass ofelectron 1a equal to th€ free eLectron mass. 3

(a) Express the declfial number -23 1n 8-c't 2,s cqnplamentf orf,n -. Hence perforh the 6g61n61 subtraction ineljjj'-* ,."compl€rncrrt method. 
4

(b) Compe re the outputs , 
r

tr,
R,

=2Y
= 100 Ktt

- 500 KQ

Vot )

Whose

r'111 be the effect on VO ?

RB=2sOKA

*--l
B

Vse

Yoz

Rp

+lOv

Re = 4.7 Kr2

fc
(--

Vee

Jr.
Rp:r.zxn

the follorling one,

7
R.

R

Rl

f 6

(c) In the egulva.Lent clrcult of a vibratlng ,plezoolectrlc crystal,assuming F.=0, obtsln the e)q>r€sslon oi Jryst"l t pra"rr"J.,--.--.Dlscuss its behaviou r as lniuc t:.ve ena- cipic ftat fve. IO
(a) In the c1rcu1t, flnd the qulascent values of L andt V_ -

Glven p = 90, v"" = o. 7v. rf /, ls increased uy" soz, ff.i

E

10
(b) ob the s lmpll fied log1c clrcult of

tain

ts

c

Obta
us ln

5

+

(c) 1n the.Ioglc circuit of the Booleang trrc lnput NAND gates onIy.
functlon f=AB+cD

5
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PHYSIOLOGY- PAPER.I

Time Allowed :3 Hours Full Marks : 200

lf 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 Enelish or in Bengali but all answers must be

in one and the same language.

Grgw -,-l
Answer anIJE_ry questlons

a) What ls pH? DescrlJce the chemistry cf, a deoxyribonucleotide.
b) Describe the Etructure and property of an aldo and a ltato

monosaccharide of physiological importance.
c) Vfhat is oernoslE? Discuss the mechaniEm and lmportance of osmosis

takea place at peripheral blood capillarles.
d What ls cholesterol? State Lts funct.ions in human body.

(z+a) + (t+7, +(2+s) +(2+4)

1

2. a)

b)

c)

d)

5. a)
b)

c)

d)

4

1 0+10+10+10

.d Vltarnln D is considered es a prohormone - Justify
b) E>plain 1n detail the food guide pyramid.
c) Discuss the dietary sources, reguirement end functions of Zn

in our body.
d) Name the anti-oxldent vitamins and discuss thelr functions i-n

human bodY' 
10+10+10+10

tfhat are pol-lrmorphonuclear leucocytes? State the role of
neutrophil in phagoeytle defence.
Descrlbe the strr:cture and funetlon of adult haerroglobin ln
human.
What are amlno aclds? State the functlons of any two essential
arnlno acids ln human body.

D&ribe the lmportance of lron (Fe) rn human body.

(2+B)+10+(z+e) +to

Discuss the hazards of blood transfusion.
Dl$cuss the mechanism of extrinsic and lntrinslc pathway of
bLood coaEulation.
Discuss the role of partlal pressure of oxygen ln RBC

productlon.
Glve an overview of lnnate and acqulred imnrunlty

6+10+6+ (9+9)

Grq,qp _-, t

Answer alr1-twg questions

Discuss the seguence of events occurrlng ln a cardiac cycle.
Discuss the vaiious fectOra controllJ-ng venous return of
blood to the heart.
Descrlbe a method for determination of eardiac output.
State the salient features of cardlae muscle.

10+8+1 2+10

a)
b)

e)
d)

6

7"a)
b)

c)

d)

Discuss the Transpor| mechanlsms of oxygen in bLood.
What ls hlpoxla? Digcuss about the dlfferent tlpes
of h1pox1a.
What-ls vital capacity? l{rtte about the different t}pes
of lung-volumes wlth deflnltions.
What ls anaernia? Classlfy it. 12+(2r€) +(2+10)+5

P.T. O.

3.a) Dlscuss the breakdown of glucose through Glycolysls.
b) Dlscuss the role of pyruvate as e central metabolite.
e) Dlscuss the role of, AcetyI-CoA in the TCA cycle.
{) Hhat do you mean by deamlnation? Give an example'



cs (o) pY-]/t8

8.a)
b)

Dlscuss the rnechanics of breathing.
Dlscuss the factors affecting or-aissociation eurve of
haemoglobin.
Draw and dlscuss the nomrar uaves of human erectrocardiogram.
Dlscuss the factors controlling cardtae eycle 

10+10+10+10

9

ci
d)

a)'

b)
c)
di

Draw and describe the u.Itra-atructure of a nephron.
Dlscuss the process of foraation of ur.ine.
Discuss the role of kidney in acid-base balance.state the role of nephron in urine forrnation of a person
suffering from dj-abetes insipidus" 

10+10+10+10

I
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Time Allowed :3 Hours Full Marks : 200

lf the questions attempted are in excess of the prescribed n umber, 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 !94p[ but all answers must be

in one and the same language.

c roup - A

Answe r anv s1x questlons

1.a)
b)

Irihat is cu rrent of 1n j u ry?
Discuss the 1onj.c events that take place durlng the various

c)
d)

phases of the develq)ment of a nerve action potentlal.
Vihat is synaptosorne?
Dlscuss ln. brlef about the end plate potential (Epp) and
miniature end plate potential (MEpp)

2+8+2+8

2.a)

6+4+3+7

b)
c)
d)

3.a)Descrlbe the auditory pathway wlth a sultable diagram.
b)Ilhat is umaml taste moda.Lltyi
c) Descrj-be the mechanlsm of oifactory transductlon.

4.a)

b)
c)

5.a)
b)
c)

6.a)

b)

c)

/.4,

b)
c)

8.a)
b)

Describe wj-th a suitable dlagram the hlstologlcal
st ructu re of human skin.
What 1s meant by heat stresa and heat strain?
Dlstlngutsh bti,reen hypothe rmia and hlperthemia.

What are hypothalamlc releaslng factors?
Dlscuss the functions of ptH.
State the endoc rinol,oglcal cause of cretinLsm andDiabetes Insipldus.

(7+3) +2+8

( 3+7) + ( 3+3) +4

3+?+ (5+5)

?"u9.S9.!!" changes in the ovary and uterus tal<e place
du ring different phaaes of a menitrual cvcle
Describe wlttr a suj-table dlagram it 

"-iri,ili"gical structureof an ovary of aduLt female indivldual.
What ls spontaneouE Ovulatlon? (5+5) +?+3

D€scribe the basic concept and usefulness of lactate thresholdand Iactate tole rance.
What Is physical f itness?
^Discuss the assesament of phystcal fltness by moallfledl{arva rd step Test methoal , ' - ---"-'- -) 

(5+S) +:+Z
What Is nolse?
Dl-scuss brlfly the non_audltory effects of nolse onhuman body.
Discuss the causes of water pollution.
Dlscuss about the concept 

"f^ ".i. 
-a 

ii"klng water, 2+B+S+s

c)
d)

P.T.O

2018

PHYSIOLOGY. PAPER-II

Mentlon the differences between sorratic and autonomic
reflex a rcs.
l.lhat are meant by superflcial and aleep reflexes?
What is sleep apnoea?
DLscuss the moleeular basls of sensltization.



9.a) write short notes on (any four) r

i) Habituation
ii) Sleep dlao rde rg

111) Aldosterone escape

lv) Oogenlsl.s

v) chronaxle and rheobase

vl) t{yopla

9r9sP B

Answe r any four questions

c5 (O) Pv- rl,/18

5x4

1o+10

10. a)

b)

c)

Dlscuss the pathophysioJ-ogy of type I anat type rr iliabetes
me11ltua.
"Insulin generally admlnlstered through int ravenous InJection' -
explaln h7lth reasons irhY?
oeicrlbe the chemlstry and functrons of carcltonln 

(5+5) +t+6

11. a) Desc rlbe the histologlcal structure of dlfferent Iaye rs

of, retina.
bi Desc ribe the m€ctranism of accqnmodation of hurnan eye'

12. a)

b)
c)

d)

13. a)

b)

c)

14. a)

b)

Dlscuss the neu rophys lologica1 basis of long te:rn

potentlatlon '
What 1s somnogens ?

6riJ 
"-uti.i 

i..orrt about the roles of neu rot ransmltte rs

ln NBEM sleeP .

ffi"i;; y-u ',:naetstand by retro grade amnesia? 8+3+6+3

Descrl.bewlththehelpofsuj-tablediagramthestructure
of a Spermatozoon.
Desc ribe the process of matu ratlon and capacttatlon of

;?:il::"ff:'.ndocrlne runctlons or testls' 8+8+4

How do€s eccrlne s$eat gland dlffer from apoc rlne sweat

oland?
fi"iil'i" brlef about tnsenslbl-e persplratlon aird core

*il'."5*"i3;nt bv nuclear bas and nucrear chalD fibres?

i"iiit.-in brlef a6out cheml"cal slmapse. 
4+(3+$ +(3+3) +4

c)
d)
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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

attemptedfirst 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:

(a) Verner's Law

(b) HaplologY

(c) Law of Cerebralization

(d) Epenthesis

Group-B

3. Explain anytwo of the following sttras in Sanskrit:

(a) 3{ft{frEqrflq

o) qrrsd{6{q(

(c) fqqrqr{tskqT(

1gy/=20

l0x2=20
t{

Please Turn 0ver
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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: 
4x5=20

(a) !zt:QFu.n{r

(b) v{sfr ffiqrqqt

(") *Trqfqtqfr tq<a: I

(d) qrfldlg erirqrtg rro: 
r

(e) {(qrlq-d{l

(0 qd{-q sTFr€fr q;qFnql

fgl frqroqrqvq-qfr TSr r

5. Name and expound the Samisa anyfive of the following:

(a) voR

@) eqqq
(c) tn.r+.hqr

(d) suls.rar:

1e; 
.lM

(D qu-sr<e:

@) turt

6. Justify any two of the following (in Sanskrit):

(a) q4Erq{frgT{sfr 
|

(u) ar<sqqifqfr di lnfuq: r

(c) culqRrlo-*rarq r

(d) rrBiT: qT+tr

Group-C

7. Translate into English or Bengali any two of the following:

(a) gtr{ddiEktg:

EHEreh€q: I

idlitr{r tq(r r

4x5=20

l0x2=20

I0x2=20
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(b) g6IqE L$ iiiriq

dEtdvr€5-*ir

qeq-{iq EqE T'il -

lvourflgler* sn ftt*$ r r

(c) Y-strqilddM

fqe-ctrEitrvfiarr*E* 
r

qtsrqlsgrw{ erq

gq FiE v,ttd g[um r r

Group-D

8. Translate from English into Sanskrit

30
obey your parents' respect the learned, never speak one word of censure to others and be content with your

ffiTil |u]Tj, ;::::1TH::r-o,", 
and youth. For they are as unsteady as water on the reaves of rotus

Group-E

9. Write a paragraph in Sanskrit any oneof the following topics:
20

(a) ri6fr: qrd*nftr+r 
r

(b) frv+s Burmr\t

(c) riq'avrffi qfr+flq-fir 
1

Or,

Translate into English from Sanskrit:

\rs<r qkq*r 
uac qisqudsq-eu 

TEt-frr*, cRr er*6(rn-o rffi qki ecfrfr=,.,uilfl q 

"-{R 
orrq-<qE

ffi 
T d-frfr | e{er rtq*eyn(-{*o cfud: ( q-qr 

EqqrqFi Ei-qqil* rs gqkrii
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SANSKRIT-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.

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. I and 2 and any three of the rest.

1. Write a note on Veddngas. 40

Or,

Write a note on the Brdhmana Literature.

2. What is Yoga? Discuss the eight angas of yoga (Yogdngas) 40

Or'

Write a note on M-rmarhsa philosophy and its two Schools.

3. Discuss the character of Rama as a king as depicted in the R6m6yana. 40

4. Justifiz the statement:'qlq qk xfr Iqt:'. 40

5. Justiff the significance of the curse of Durvasas as found in the drama " 3{\5qq156;1qtt. 40

6. Describe the character of Duryodhana as an administrator according to the speech of Vanecar (qi-qt) in

the cantoNo. 1 of "ffifiqq't. 40

7. Write note on rluTs and'q;tr' chhandas with illustrations. 40

8. Write note on 4{Fls that are to be avoided by a king. 40



1

cs(o)so-t/18

2018

SOCIOLOGY - PAPER-I

Time Allowed : 3 Hours Full Marks : 200

lf t'he 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 Enelish or in Bensali but all answers must be
in one and the same language.

All questions carry equal marks

GROUP.A

Ansrrrer anv three Questions r

Dlscuss the emergence of soci.ology as an acad.emic

2.

3.

4

disclpl-ine.
40

What ls a social fact ? Is sui.cide a sociaL fact ?
Dlscuss wlth reference to Emile Drrkheim.

40

How upuld you estimate R. K. Merton as a sociologist, ?
40

What do you understand by post-lndustrial Soclety ?
Discuss its maJor d'lmensions. 

al'
Dlscuss the J-mportant lssues of citizenshlp in post-independent
India.

Do you agree with the view tJrat rClvil eocletyr can play a
sigrnif icant ::ole in formlng publlc opinion ? Justlfy- yotr
answer' 

2o+zo

GROUP-B

Answer anv trro Questions s

Is there any debate between re15.glon and scLence ?
E>rplain their sigrriflcance in modern India.

Write an essay on Social responslbility of Science.

40

5 a)

b)

6.

7.

8.
40

I Strrrrey mettrod ls one of
collectlon'. Explaln.

tbe J.qrortant methods of data

40
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SOCIOLOGY. PAPER-II

TimeAllowed:3Hours FullMarks : 200

lf 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
:- 

--- ----t!r - . 

-
in one and the same language.

All questions carry equal marks

t_

GROUP-A

Answer anv three Ouestlons , :

:

E>cplain how Ind.ia has portrayed,'the.prob}ems of
dlversity j-n lts Soclo-CuLttriaL stlatctaltre.

Uni.ty and

40

Discuss
Societlr

the distinctlvness in G.
and..cu.Lture.

S, Ghuryers Studlr,oi rrral-*,

a4

Who are the. Scfreduled Trlbes in Indla ? Wrlte a note on the
problems of Scheduled Tiibes in Ind'l a, 4

Analyse the relatlonship between Soclal
uriranizalion.

change and

40

40

40

40

5.

6

7.

8.

What is globalization ? How does globallzaqi,on
nature of Social mobility in: nrcdern,*India f

t'

affect the

cRouP_F

Answer anv tryo Questj-ons t '

Briefly discuss the causes. and consequences of, declinlng
chlId Sex Ratio 1n India. Do you,think that it is an extreme
form of gender inequal{ty,a .Tustify your answer.

40

.tt6!r, does marrlage perform various functions ln In(lian Society ?

.q:6amine the causes and consgguences of marltal conflict in
India; t',.

., 40

What are the calr,ses of Vj-oL.ence against l{omen ? Do you thlnk
that Eomestj.c Vlolence A,ct ib eff ective in reducelng vLolence
against Women ? Dlscuss. :

tl0

'+

,t:



TimeAllowed:3Hours Full Marks : 200

lf the questions attempted are in excess ofthe 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 Enslish or in Bengali or in Nepali but all answers must be
in one and the same language.

GROUP . A

Answer aoy ten que sllons.

2018

STATISTICS-PAPER-I

cs(o)sr-t/18

ar unblased estlnator (Br,uE). shq, that
he B LUE of populatlon mean.

1. (a)

(b)

(c)

(d)

(e)

Deflne b€E
sarnple mea

t llne
nlst

(f)
(s)

Def, lne a llkelihood f{rnetlon and a maxlmurn }lkel'lhood
estlmator (utE) of a parametrlc f|rnctlon. Suppose
(xr, &,...,x-) 1s a ianclom sanple drawn froa unlforn(o,d.
r.ria r.rfe or I'J
Dlstlngul,Bh betweeo crltlcal value and IFvaIoe of a test.
What do yo(r Ean by a m6t l]owerf ul test ? In thia connec-
tlon atate f unclament l'leyman-Perraon Le6ma-

&f lne convcrgence ln probabj'Ilty and convergence ln
dlstrtbutlon. - Clte an eiarnple to ghow that the latter
doea not lmply th€ foflner.
Etsflne mqltlple correlatlon clpfflelent aad ahoiv th't lt
;i;;; Ii;;-il tni inienrar. f o, tJ. trao lnterPret ttre
ca6e6 $tre n tt assumeB o and 1.

suDDo se x 1g a p-compon€nt random tector wlth trGan veclot *
in6-"o""T.rsnlar' dlspirslon matrlx t . Then atro,r that

_/' 
P ( lr-/*)' t-' V-E)>^ ) <*)wherel>o

what are the baslc prlnciples of survey aamPllng ? Dlscu6s'

DlEtlngulsh between llnear and clrcular aystemat !c aaru)11n9 '

wtrat are the mlnlmal asaumPtlons 1n analyele of varlance
;;;;"ra;"-, oescrrb. Caue€'Markov mode I ln thls connectlon'

Bhat are unlformltY trlal clat a 1n an experlmental deslgn ?

wiiie aown the rola of suclr a data aet'

obtaln the r€Iatlve efflctency of, a latln square dealg
XI"Eilipl''Ea-;;-;-;o*;I;-Iv--iino"'nre"a blocli deslsn' 1oxlo

(h)

(1)

(J)

(n)

(k)
( r)
(m)

(o)

P.?.O.

tlhat do ycu mean by rstatistieal reg.rlarity, ? Def 1ne
probabiliLy sitace and state Kclmcgcrov,s axlomat ic
oeflnlt'irn of probabil lt y.

What dc you meanby5 symrnetrlc probabillty dlstribut.lon ?
If X be a contlnuous random varlabLe havlng distrlbutlon
fqnctlon f satlsfying

r(x) + r(-x) =1 for all x
then ehow that E(x)=0 assurnlng E(x) exlsts.
Wrlte down the protrE rties cf a distrlbut.lon function. If
F ls a dlstrlbutlon functlon then sftow that for any natural
number n Ff wlll also be a dLstrlbutlon functlon.



Anabrer anv f,lv'e queations.

2. (a) Uslng axlornatlc def,Lnltlon of probabtllty ehow that P(g)=O
and p(NtB) = P(A) + p(B), where A ! =

cs(0) sr-1/18
2

GROUP . B

Dlstlngulgh between paLrwtse lndependent and mutually
lndetrnndent eventa. Clte an exanpl€ to show that the-former
does not lmply the latter.
frro falr dlce are rolled togethet r l>6, tlmeE. Flnd the
probablllty that each of the cases (1, L ), i = L,2.....6
wlll occur atlcrat once. (l+f)+(4+3)+?

State and prnre Chebyshevts inequallty.
Suppose lx"? 1s a sequence of lndependent random varlabree
havLng pfobabltlty dlsrrlbutlon

P(Xn = - *) = *- = P(Xn = 
$1, 

n=l,213'....
show that the sequence obeys weak raw of Large numbers.
what is central limlt theorem ? write down lts applicatlonscttlng examptes. aio+ia+oi 

-

Suppose x1, \r......xn is a random sample drawn frqn a

continuous populaticn having pdf

(b)

(c)

3. (a)

(b)

(c)

4 (a)

f,., n (t) : (t
l4
Lo

.if ?s
elsearhere-

Obtaln srrff icj.ent statistle of (ocrg ).
(b) 

3L"l*3irflor."uo by Blackwerlisation in a prcbrem of polnr

(c) s{p.)ose xtr\,,...,X.r, ls a random sample drawn from a
eorsson( | ) poquration- ?hen frnd rnaximum rlkerrhood
eat.imator of e-n 

7+5+g
(a) Deflne onlfcrmly most accurate confldence sets. xow ls ltrelated to a unlformly rnost powerful test ?

(b) 
;::i:l lT: HH:flr. size o< te6r based on a srnsre obser-

Ho: X follows standard normal
Versus
Hr : X follows standard Cauchy. (4+6)+10

e

5

6. (a)

(b)

': {= (x, x2r".xp) has a multrvarlate norrnar dlstrlbu-tlon with meaniGa ;il"diil;d;Ei3l & 119*u.!ffi.?*i:{:T:{; 
:,"T:rf x' = (xl,x2l-.-,It]_l""ll-O"sttlve 

definire dlspersicnmatrix, rhen ror a mitrrx B":p_I"apr;;; rurr row rank,
I A BE r Etfin 

dA 
f BEFti ig iBfi 

.ilif 
,"6.,*, ils* ;;'I*. n.. .0,"

state and prove sum law of e:6p6Ctation wlth restrrect to arnulrlvarlate probablllty-af"t;totlon. 
(4+4)+(6+2r+4

(c)

contd. . .pr 3.



7. (a)

(b)

8.

9. (a)

(b)

N

> Y". and
oC =[

A sfunple randorn eample of slze vr ls cirawn wlthout
repla-ement frorn a tlnite ldenclflable population d.th
varLate values Y1rY2r. . .. . 1yp,. Alnd unblased estlrnator

cs( o ) sE-1/18
3

E, 
Y* together wlth ttrq--unbtr-ascd egt*natorof

of the variance of the estimators, where I conslets of
poptrlatlon unlta possessing a character rAr.

What do you mesn by lntra ayatematlc eample correlatlon
coefflclent ( ?s lz obtaln an qnbiased estirnator of popu-
Iat,lon mean based on a llnear systematlc sample. Find the
varlance of the estlmator Ln terms of ft aod comment.

t2+(2+2+3+1).

Descrtbe ln delall analyslE of varlance technlque ln two
way clasEtfled data wlth equal number of obseryatlons per
ceII. fn thls ccntel<t deflne valled error. Here, lf obsenred
value of F Btatlsttc 1s less than unlty -ee accept the null
hypothesle of no dlfference arnong the effects trl,vlally -
'Juatlf y. L2+4+4

hscrlbe the anallt.s of a 23 exprlment conducted ln an
RED with randornlsed blocke.

What do you mean by an observatlonal contract and a treat-
ment eontraet ? shor that ln an RBD a block contract i8
orthogonal to a treatment contract. 10+(4+6)
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STATISTICS,PAPER-II

TimeAllowed:3Hours Full Marks : 200

lf 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 Beneali but all answers must be

in one and the same language.

G roup -A

Answer glylg! quest ions

Distlnguish between 36ll.Dits and probabl]1ty llnlts.
Desc rlbe the technlque of salq)11n9 inspectlon by varlables
for th€ normal dlstrlbutlon case.

Deflne, wlth examples. the follor,rlng teDns ln theo ry of
rel,1abl]ity r (i) rreliability and (ii) stress end strength.
Derlv€ G1nlrs coefficlent of concentrat.ion for log-nornal
dlat ributlon .

Desc ri-be the va riate difference method for dete rm.inlng the
o rde r of po.Iynomlal .

Dlscuss, l,J ith examples, the dlfferent components of a
time serles.
E>p1aln the lmportant fo]mulas for the calculation of price
index numbe rs vlth merits and demerlta.

Dj-scuss the effect of ellmlnating trend by the mowhg 
"-

average on the other cotnPonents of a tlrue seriea-

Dtscuss the illfferent steps 1n the constructlon of wholesaLe
price index number ln Indla.
Exptaln the uses of lndex numbe rs wlth mcrlts and demerits.

Dlstingulsh between GRR and NRR'

Deflne CDR. Mentlon 1ts defects. What 16 lts rctnedy?

Dlscuss a method of eatlnatlon of forecastlng the
production of a c r€p,, say, paddy ln West Bengal .

Discuss the functlons of CSo and mentlon some of lts
publicatlons.
E)q)1a1n the structure of a cornplete flfe table.

1 0x10

1

(c)

(d)

a)
b)

(e)

(f)

(s)

(h)

(1t

(j)
(k)

(1)

(m)

(n)

(o)

2

c roup- B

Answe r any flve questions 20x5

. tlhat ls relative g rerth rate of a population? Statlng sultable
aEsrrlption (s) on this rate. de rlve loglstlc equatlon and mentlon
its important P rope rt1e3.

. Define y').- , t]ne force of mortallty at age x. D€ rive Makeham's

fornuld in th15 conneetion, statlng sultabfe assunptions and

glve an outllne a method of fitting thl8 formula.

. Descrlbe single and double sampling lnspectlon plans for attrlbutes
in acceptance - rectlf lcation achema. Dlscuss how the plan
pa ramete ts are dete nnined here-

. Dlacuss the fo1lorllng :

i) p-chart and c-chart t.hen standards are not glven'

1$ p-cha rts for varylng sample sizes'

111) R-cha rts when standards are given'

P.t. o.

3

4

5



6

2- cs (o, sr-rv1s

Desc rlbe a sequentlal p.rocedu re for ltem-wise inspection f rqn
a lot havlng proportsion of defectlves b(o<b<1) such that the
probablllty of a^cceptlng. the Iot at quatlty'p=p 1s (f- and
that at_p=),.ls /i , o<po<p,< 1 and o(a, p{ 7. Illscuss the
me rt-t ot th.1s p rocealu re.

7. Deacribe l1nk relatlve method for measuring seasonal fLuctuatlons.
What are lts merlts and demerits. Dlscuss dlfferent tlpes of
seasonal pattems and discuss one method for tackllng them.

8. What Is a chaln lndex? Dlscuss
over a flxed-base index number.
number. Sho/ that lt satlsfies
reversal test.

9. llrite short note on r

1) Ab ridged Life Table.
11) Lorenz cu rves .

its advantages and dlsadvantages
Deflne Fisherr6 ideal index

factor reversal test and tlme
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URDU

PAPER-I

FullMuks:200Time Allawed : i Hours ,. :

If tle questions auempied oe in excess of tlu prescribed mntber, onty ttw

questiotts attemptedfirst rlp to prescribed number shall be valrcd and

the remaining ones ignored.

Anmter should be written in Urdu

Group: A

30

30

-'$, t q to ti, i?t$* $ t D al L U V v t I

!

- rl- /,.b, I 
V 6 n', 4l i L ; $ y rln a o

I

' LY *i7i ) 4 (= :t : g p t :t D u sJ,g.-fi"

- qt * K:, u? +t,i i',,! J i,t,

!

- r/-/rk, ) v tPbt,o,1 r,l LVl t o t t

--2

Group: B

-,,1, l,rt, ; W 6 fJ ir! &r, & 1

!

- 4,fot -g * i d,!,J,$; f ,! &,f

-. l,ift o i $*P:V 0 Lt Jq \.t i'r,!' + i{ "1 4

!

30

- 4,[9, * U 16, i 6 tl, d-,,a t ;7

P.T.O.

30
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l0x2:20

30

5 x3:15

l5

-4o;4',r{
,gl*6+t22,4 (.-.Jr)

fJiq.,ti (=)

pt$L,4 @)

- q. /,,b, t 
V 6 F f o /.,./ ",J ? 4

!

- { rq Ko W +,r,ot ) t ft .:"tL 4 i* O ;e 7tt u l

-'4 C/", ; c,! *i,{* sf , ti t 1):72,, 1

( ti ,i, ,t ,.{ * LJ't} ,,P GtD
( ti f,, , ty'r-, ? 6n(

Un Ul, gt r Ux l, {: ,/ (;ft (=)

f0';,f-Oru??v(,.P

6i'L 6" 6/o; u! J, u! eD @)

LVi rV. - €, ,,t Lt4t (

uu{ Ol ,{ 2tt at 4 jt (-,)

(-.F tf!(€h' 6 tr dV{

1 6,',)? tJ {r 4i t,,}-:72,,

t, * Jf Li ,tic ? ^$ -(t
E -tt |f
rElLn

,yb?;

,)trrt L
-fi

A,V

JtxJf,ictht?(i

-8
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ZOOLOGY - PAPER-I

TimeAllowed:3Hours Full Marks : 200

lf 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 Enslish or in BeqFali but all answers must be

in one and the same language.

. Gr?,ll :_A
Answer any ten questiona

.a) clve the dlstlnctlve characters of Ophidla.
b) cormnent on the significance of ascldian tadpore in the

chordate phylogeny.
c) n-ould a bllnded bat blunder against large obstacles and

die of starvatlon? 1 -

d)ii-State the dlfferences between protostomla and deuterostcmla

'"i I**.:I":H'$e aortlc arehes or tereost.'f)'' ccmment oir the accessorr respiratory organs ln clarlas and.: ; Channa.
, gi Distingulsh pronephros and opisthonephros.
h) Horr n,lche can be considered Ls 'n, dlmgnsional hypervorume? ,,1) The htrman survivorship cunre ls hignry-convex,-e$Iain.
-Jl !r1te ghort note on ,:ground hrater fofiutfon;:k) ltrlte ihort note on aicount 9f conJugetio:r in paramoecium sp.1) What is coefflclent of correlationi "State the lmportance

of 't, test ln etatlstlcal analysis.
,m) 

Ccnm,qnt on th.e mlgratory restl.eisness.

.

c) Dlrctus carot,j-cus and ductus arEeriosua..
O Physostqnous and physocl.elstous swlmblaader.

3. tlrj-tes notes on the. foJ,l.o*ing r
d Notcehord. - ..

c) Statocyst. '

. O Lateral line sense organ
e) Munnr'e1ierj. halr..i'

4. a) olsguls 15fihltles or'r.t,iijiu,
positlon

to,iJustlf,y

4x1 0

5x4

10

6+4

4x5

5. a)

b)
c)

b) Briefly eLucldate tte pcrtym
note on the gunsllonal plgn

Glve e>glanatory note on
amoebold movementr .r '.

Write on ttc. characteris
Describe poison appa'ratu

1ts systemlc

rphism in Cnldarlans. Add
fieance of polymorphism.

gram

'6+8+6

6. a) How birds locate thelr'migratory routebb) Discuss, blting mechanis* 5f snakes.
c) Deseribe the gtpgcture, and functlon of rumlnant stornach.

P.?. O.
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7. d Diseuss abut ttre basic dif ferences ln gross morphology
of. gills in Chondrichthyes and Ostelchthyes'

b) Write notes on Axolotllarva and lts significance'
c) Mention the charactertstlc propertles of cyclostonrata.

8. a) What ls gexual trimo4>hism? How castes are formed 1n

a bee eolony?
Oustify the lnglusion of Balanoglossus under nonchordates
in an lndependent Phylun. ri'

Describe the structure of Orlan of Bojanus.

GrouP - C

Answer any foug questions

Dlstingruish between ?

a)' r-selected and k-selected species.
b) ,:Autogenlc and allogenlc succession.
c) Detrltus and grazlng food chain-
d) Monoclimax and polycltmax theory.

1O. Different.late betreen r

11.

12.

b)

c)

act.

8+6+4

6+8+6

5x4,

5x4

5+5+5+5

e)
b)
c)
o

Alpha and Beta diversitY.
Ecotlpe and ecoc11ne.
Natlonal Park and Bioaphere Feserve.
Habltat and Nlche

d)"Wrlte notes on 3

1) Central tendencY
1f) Standard error lnd stanigld deviatlon wlth examPle,. 

-

b) state brlefly the f o:nration'and effeets of photothemleal l

smog
c) Discuss resource parEltlonlng wj-th the help of suitable

d 6istr"g"ish between acute and'chronic toxiclty' ,:i 
(s+s)+4+4+2

,i

a) Distlngrulshbetseen: . ,.
i) Denslty lndependent and derrsity dependent regulation-

b) Differentlate BOD and COD.

c) DiEcuss on danerlts of mass utilization of ground.water

d) Dlecuss about rules of Zoologicaj' mornencl'5ture'

13. a) Add a orlef note on Rkrinoceros conaervation' '

il pi".r"" .Uort-="f,eaufes rlnder wild 1lfe (prodection)

c) State dlfferent measures of water pollution'
;i Dlscuss atrout the depletlon qf ozone layer'

a)
b)
c)

d]

Elaborate HolotlPe and ParatlPe'
Add a note on .iiot" se-nslnq-for s.ustainable dlverslty'
ilI.iii+-JG-i"i""r ateps in-the fohation of allopatric
snecles i ,

wil";-;'c'hl-squa re: what is AxovA? 4+4+6+6

.. .t'
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ZOOLOGY - PAPER-II

T-ime Allowed : 3 Hqurs Full Marks : 200

, ..-.ri.;

lf the questibns atteinpted are in excess of the prescribed number, only the questions attempted

',. first bp to tr*' preScribed number shall be valued and the remaining ones ignored.

+

be given ekherin Enelish or in Bengali but all answers must be

in one and the same language.

GROTJP - A

.r

' "' ' AnlfuergE:-!S!questions

a) :What.,ls GERL? State lts'fuhction;
b) lfhat. !b BombaY PhenotlPe?
s! State irlsp-cross mode of inherltance with an example from
' human
d Dlscuss catabolite repression,
e) State Origln and Sy,rnl:to1ns of elblnlsm
;i creiineat.'trro ce11-tirgo-w 'gf ,sex-ste rold blosynthesis -

gi State the histological :qtruc-lur9s of adrenal cortex.
hi D1stlnguish between Bohrf s, ef fect and Haldrine effect.
il Dlscuss R - and r - statE'af haeryroglobin '
j) State the PrinciPle of, PeR.-ki State the role of cortj.cal g:r€i{tules in prevention of

polyspe'mY.
1) Dlscuss blologlcal cont'ro1 of pests
n0 State principles of vacclnation.

2. a)

b)

3. a)

b)

4.a)

b)

c)

5. a)

b)

GROUP - B

Answer any forrr suesttrons

--.-.: i,

Dlscuas distribution of marker enry&iq, tt dif,ferent
mitochondrlal contpartments . 

,,,,i . .. ,,,' ,'ii.i' '

Dlscuss the ultra structure of mitochondploir. s,tate lts
role in ATP generatlon.

Classlfy eukaryotlc chromoscmes based gn-pggition of
;;r;;e.;: Discuss the nucleosoge model of 'chrolnatln. 

.:

what "ls HPF? Dlscuse the steps of ce1l-clrele progresa{on
from G1 to M-phaae. . ,.

i ,.]

Dl-scuss ln brtcf the Prokaryotlc tranacrlptional lnltiatlon

Dlscuss 5t- capping of Fre-mRlIA mentionlng the enzlqnes -l

1nvolved.
Descrlbe p rimary sex-dete rnlnation mechanism . In na"n.

What.do you megn by operon eoneept? Discue's rcgrulatlon
l

Disctias GPCR pathway of hormone action. I{trat AIe GEF
and GAPi

,.. 
l

6.a) State the major ce1l-types of anterior pituitary. ltention
the major hounones secreted by them mentioning target
lj-tes.

b) $tate the prlnciple of clonlng. Dlscuss the process of
transgenlc anunal productlon frqn embryonlc atern ceffs.

4x1O

I

6+4

4+6

7+5

4+6

2*8

10

5

5

2+A

P.T.O.
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.a) Dlfferentiate between 3

i) PCF. and clonlng
li) Proto-oncogene and tumor-suppres$or gene.

b) Make notes on t

i) urca qrcle.
11) Role of haemoglobin ln 02-transport.

GI{OUP - C
---l

Answer a4y four questlons

Dlfferentlate between t
a) Induction and Conpetence
b) Holoblastlc and neuroblastic cleavage.
c) BCR and tcR.
d Batesj-an and !"Iullerlan mjrnlcry. .

e) Primary and secondary adaptive,f,eatures
ve rtebrates . 

,,

GLve notes on r

cs (o) zo-tt/Le

5x2

5x2

8.

9.

d Antlgen - antibody reactlon.
b) Ranqe, climate and faunal pf Ethloplan and

realms i
c) t-Ce1l and B-Cell co-operatlon.
d) Biogany.

of aguatic

1J-fe-cycle, pathogenlcity and

5x4

Neo-tropleal

10. a) State the eausative agent,
slmptoms of Kal_e-a-Zar.

11.

72.

13.

-"i BrJ.efly diseuss.the process of spermlogenesis.
b) Whqt are Hardy-Welnberglimltattons: Cilculate the numberof carrier albino pelsonp when the freguency of arblnophenotypels 4 out of ' 40,o0o lndlviduals.f

Enllst the maJ
Ilfe in blrds;

or adaptlve features for volant mode of

State cornposltlon and uses of 6ilk.
State the causatlve agents, s),rnptfiis and rgrredial measures
of pebrlne and flacherle diseases of SiIk moth.
Add a note on functlons of Cytokj-nes.

!.. ' .

Cornpare tlg gas'trulatj.on Process in f rog and ChlckrEye-development is the conaequence of repeated reciprocal
inductlon ,eventsr' - Expla.J-n
S\ate the role of ccnplements j-n MAc fornatlon.

I
7

a)
b)

c)

a)
b)

c)

5x4

2+5+3+3

7

10

5+5

6

2+4+4
4

5
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PERSIAN

Paper-I

Time Allowed-3 Hours Full Marks-200

If the questions attempted are in excess of the prescribed numbe4 only the questions
attemptedfirst 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.

1. Distinguish between "language" and "dialect". Give suitable examples to illustrate your answer.

2. Discuss the part played by the Avesta in the development of Persian language.

3. Write notes on the following:

(a) Modern Persian and its relation with the language Dari

(b) Literary and linguistic divisions of Philology

(c) Influence of Persian on Bengali Language

25

25

25

Group-B

Attempt any four of the following questions:

4. Give the opposite number of any five of the following:

,!v- tl+ - ot)'t- J*-Ov- llp ,t
5. Illustrate with example any two of the following:

F**-;D* /(t -fui?
6. Explain the formation of any five of the following:

oltjtj, -g1g,q- o,lei- z/r-,*- ,bu-ir7e -,tf

7. Give anyfour uses of ./ or 6

8. Form words with any file of the following:
.7

,(-7-tl * tV-t)ts -ttt-c)q,

l0x4=40

Please Turn Over

Group-A

Attempt any tyvo of the following questions:
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Group-C

9. Translate the following passage into English: 30

fAOff"Sr;)-t,r?ctrpt,r/gi:tfif,f7o4.ts)uf,;t;f1f51,11;y:t)t,it:t!ryg4,r$fftZ

Uri,r/..,/r.lfs)Dt::t,r1f-rV'*ft,lt.clf)r*t1y/t,ti6,,u-r(G(,brrtz,t 
&/,t&,t r/-sl.ostsoh

- I t{, i tJ rrfh 0f *t'.,P-,,=t I o sU,:,. : ) t 1., : i ty'- /, oPn f ;;'r r1,l $t 8'

,,/,ClV,(,,t 1{ gL.?-?,is1ta1,i$O8 l;-,2- lr"ttt{.,{$,,r{wu7":r,y'-fr,f. (t v,,>rV

-o,rfclW,Otlt;tJtsv;t-,11,dt-:1t:$VTdiOtrr,16lrSd-+i6r*f (,*'lttL|i,gt-,2,t$t

u,f vto6Jz6i;t{ !.rt,iGti6v,Srt)vgLott!:grJt,>}r,-dt|*t, (r{;,f*w4J$t )ttt)vd

- D ;l lrr oO 
1 
t,t'{-, *, tJ,ltl

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

Oft-rt',- ProvtT- ot4t-p,vrfv - l. -{

12. Scan ony tyvo of the following verses and name the metre: l0x2=20

6 ' dr 4 c)CV JF ,, t/ (-it)

I stts tJ ,V fi
e1 tP i; ctv ' c)V) i (=)

,>l t?: dV +, t, L,{ 4

t1 6ti Lr , f't Qr)

{t $r{ €ri f-, ,/ a

ff Lr4

b# *,q,
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PERSIAN

Paper-II

Time Allowed-3 Hours Full Marks-200

If the questions attempted are in excess of the prescribed number, only the questions
attemptedfirst up to the prescribed number shail be varued 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.

1. Give an account of the different views regarding the origin of Persian poetry. 25

2. What is Qasida? Describe in brief the origin and development of Qasida writing in Persian. 25

3. Describe the historical literature produced under the Seljuq period of Iran. 25

4. Determine the place of Nizami Ganjavi as a Masnavi writer. 25

5. Describe the historical and literary value of the Chahar Maqala of Nezami Uruzi Samarqandi. 25

6. Describe the chief characteristics of the ghazals of Hafiz Shirazi and determine his position among the
ghazal writers. 25

Group-B

7. Explain any four of the following: 10x4=40
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8. Write short notes in Persian on any four of the following
I 5x4=60
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