B.5c. Par-[IIMHons /BOTH-VIL2018

COOCH BEHAR PANCHANAN BARMA UNIVERSITY

B.S¢. Honours Part-111 Examinations, 2018
BOTANY-HONOURS
BOTH-V1I
UNBER-{1+1+1) SvSTEM

Time Allotted: 4 Hours Full Marks: &

The figures in the margin (ndicaie full marks.

Candiclates are requived to give thelr answers In their own words w far as practicable

lal
(k)
(e
(dj
(el
i1

g
ih)

ek

(b}

ins2

Al symbols are of wewal signifficance,

Answer afl questions from the following: 2= =16

What do you mean by Scion and Stock”

Mention the phenotypic ratio of dominant and recessive epistasis,

Give the full form of AFLP and RAPD.

What do you mean by Penetrunce and Hertability?

What is multiple allele? Give example.

State the general construction of the plasmid vector pBR322,

What do you mean by sex influenced traits? Give examples.

How many types of Restrniction Endonucleases are there? Which type is
commonly used in Genetic engineering?

Answer any fwe guestions from the following: 16%2 =732

Briefly discuss the mechanism of posinve and negative control of different 16
aperons with suitable examples and diagrams,

What is linkage™ What is Coefficient of Coincidence? Define interference. A 242+2+10
cross was made between vellow-bodied (y), echinus {ec), white-eved (w)

flics {genotype: veew'yecw) ond wild tvype flies (genotvpe: YECW/YEW).

A test cross was performed with the T Mies. The following genotvpes were

present in a sample of 1000 progeny fies:

Gienotype Freguency
YEcW yveow 455

Verw/vecw 449

yEcWivecw 16

Yecw/vecw |

vEcwiveow A

Yoo Wiveow 23

YEocwivecw (3

veo Wiyeow {4
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Determine the order in which the three loci oceur on the chrofosome and
prepare a linkage nuap.
(¢} Describe the process of constructing a genetically modified crop with
suitable example,
{d) Write short niles on:
(1) Dominance and over-dominance hypothesis
(ii) YAC
(i1l) MNorthern analysis
(iv) Gene cloning.

3, Answer any fowr questions from the following:

{a) Describe the Holiday model of chromosomal crossing-over with suitable
diagrams.

{b) Dhfferentiate between trisomy and tetrasomy, Discuss the currently accepted
evolutionary history of hexaploid wheat.

fc} What is mutation? Briefly discuss the molecular mechanism of any one
chemical mutagen.

(d) Define plant introduction and acclimatization. Briefly discuss the process of
introducing a new varety.

{e) Describe the process of splicing through spliceosome complex with suitable
diagrams.

{F} Write briefly an:
(ir RFLF
(i1} Translocation heteroey gote.
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The figures in the margin indicafe full marks
Candidates are required to give their answers in their own words as far as practicable.
Al symbols are of uswal significance.

1. Answer afif questions from the followng: 258 =16
{a) Define photoperiodism in its modern concepl
(b} Name one metalloenzyme and one metal-activated enzyme.
{c) “ETS is very important in respiration” — Justify.
{d} What are the difference berween absorption and adsorption?
(e} ~“All plant growth regulators are not phytohormones™ — Justify the statement.
{f} Define ‘Krantz' anatomy. State its importance in plant physiology.
{g) “ABA is considered as stress hormone™ — Why?
{h) What is the formuta for T-Test calculation?

=2

Answer any twe questions from the followmng: l6x2=31
{a) Define biological nitrogen fixation. Describe the Mochemistry of nitrogen 24104242
fixation in nodules of leguminous plants. What is leghemoglobin? Mention
its function.
(b} Define dormancy. Describe the physiological changes occumng during seed  2+6+6+3
germination. How electrons from water are transferred to NADP through
photosystems in illuminated chloroplasts? Characterize RUBISCO.

() Find out mean, standard deviation and standard error from the following:

ol [21-130 | 135540 | 141-150 | 155-160 | 161170 | 171180 | 181-190

Frequency | 3 5 7 e 5 | 4 3

{d) How does active transport differ from passive transport? Explain the
different theories reparding asent of sap. What do vou mean by apoplastic
and symplastic movement of water”
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3. Answer uny four questions from the following: - §=4 =132
(a) Write short note on; 24
(i) Nitrogen respiration
fu) Tracer clements
{111) Crondness of fit
(iv) Random sampling,

{b) Find role and deficiency effects of the following essential elements: 4+4
(i) Phosphorus
(i1} Potassium.

(e} Write difference between: 444

(1} Cs:and Cy plants
() Auxin and Cytokinine,

(d) Deseribe the mechanism of the transport of water from root o leaves, 8

{e) Write the roles of abscisic acid in the regulation of stomatal movement, 8

() Mention the regulatory steps of glycolvsis. What is Proton Maotive Force 6+2
(PMI)?

[
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. Answer the following questions: 2=8=16
{a) What is endemic disease? Give an example.
(b} Write the function of leghasmoglobin during N3~ fixation.

(¢} Name one bacterium having peritrichous and another having lophotrichous
flagella.

(d) Define dedifferentiation.

te) What is “Shuttle Vector? Give an example,

{f} Write the differences between prototrophs and auxotrophs.
{g) Define hypertrophy and hyperplasia.

{h) Name two fungi which produce organic acid.

2. Answer any fwe questions from the following: 16%2=32
(a) Describe the symptoms, causal orgamism, disease cycle and control (2+143+2)
measures of brown spot of rce and black stem rust of wheat. x2

(k) Describe the structure of cell wall of Gram positive and Gram negative THT+2
bacteria. State the mode of action of penicillin and lyvsozyme on bacterial
cell wall,

(c) What is protoplast culture? Describe the technique of protoplast isolation. 2+6+2+6
What is artificial seed? Describe the process of embryo culture.

(d) Write short notes on: 44
(1} Koch's postulates
(1)  Horzontal resistance
{11l Endospore
fiv) Carbon cyele,
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3 Answer any ferr questions Tom the following: B = 32
(] Dwescribe the biochemical basis of plant defentce responses. 3
(b) What are the differences between F', F and Hir strains of bacteria? ]

Describe the conjugation process between F oand F strains of Escherichia
Cali.
{c) Distinguish between beer and wine. Describe the process of commercial 246
production of wine.
{d} Describe the structure of TMV. Name two prion disease. 62
(e} Describe dgrobacterium mediated gene transfer mechanism in plants with E
suitable sketches.
() Write in brief* 2x4

(i) Viroids

(i) Nod gene

(i) PR protein

{ivi Plant quarantine.

T

RIS




B.5c/Part-111Gen/BOTG-VILZO018

COOCH BEHAR PANCHANAN BARMA UNIVERSITY
B.5¢c. General Pari-111 Examinations, 2018

BOTANY-GENERAL
BOTG-VII

UNDER-(1+1+1) SYSTEM
Time Allomed: 3 Hours Full Marks: 60

The figures in the margin indicate full marks.,
Candidates are required fo give their answers in their own words as far as practicable,
All symbals are of usual sieniffcance.

I Answer the following questions: 2x6=12

fasferfe spefm Taa wos

{a} What is pathogenesis?
TR 1 9

(b} MName two active principles of Sarpagandha.
woferer ol bt Beeom A= o)

{c) Define Clorine.
cpifa e we)

(d) What 15 leghaemoglobin? State its function,
el R Ry a9 o

{e) Write down the scientific names of coffee and cumin.
Coffee 4T Cumin-a% Fers s o)

{f) What is palindromic sequence?

s Fows f

2. Answer any mwe questions from the following: 12x2 = 34
e o-ceien §iF e T T e

(2) Describe the symptoms, causal organisms and control measures of [ate (24+24+2)%2
blight of patato and rust of wheat.
HER A @ 4 A FiE @ s, @ Tl S an o owe
S S F1

(b} What is spawn” Describe the cultivation process of Plenrous, 2410
= B Pleprotus-93 TEA ¥Ele QAT B60)
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{c) What s tissue culture? Illustrate the technigues of embryo culture and its

significance.
]+ T o S e ensl g o wresnd Al D

{d) Write short notes on;

ey il o

(i} Role of biopesucides in agricufture
FACHE A HAEES S

(i) Cirafting
amfte

{ui} Disease resistance.
sl e |

Angwer any three questions from the following:
fafsis - famlt e S wa:

{a) Write scientific name, family, parts used and uses of ginger and neem.

wm ¢ Fre-gn Fererre 9w, onw 3w = o T

(b} Write short notes on:

ey Tl e

(i) Koch's postulate
e

(1) Symbiosis.
fararénfag

(c) What are medicinal plants? Describe the phyviochemistry and medicinal uses

of Cltrronella and Vasak.
2w TR 7 ¢ Clitronella &R Vasak-97 SR e o i s o)

(d) What is Vector? Explain the role of restriction endonuclease in producing

recombinant [M<A.

ce¥a # p et DNA Beemis i arsfbiEnre g smna
Lo

(€} Write briefly on:

Fi15

e TETRe (s

(1} Symploms
e [ e

(i) MS medium
S R L

(iii) pBR322
pBRIN2

{iv) Bonsai.
TAFE

2+8+2

43

B=3=24

(1+1+1+1)
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All mmbols are of wrual significance,

GROUP-A
(Histology and Histochemistry)

L. Answer any vix questions from the following: 1=6 =6
(a) Crive an example of a transitional epithelium.
(b} tissue is specialised 1o store neutral fal
fc) What are zvmogen granules?
{d) Writc an example of a mordant.
{e) Give an example of an additive lixanve.

{f) The most distal part of collecting duet svstem that empties in minor renal
calyx is known as

(i) Papillary duct

(1] Collecting duct

(i) Vasa recta

(iv} Distal convoluted ubule. (Choose carrect answer)
g} Blood testis barrier is formed by

(i) Tunica vaginalis

(1) Hete testis

(1ii}) Sertofli cells

{iv) Tunica albuginea. (Choose comrect answer)
(h) Aldosterone is produced by

(1] Cells of adrenal medulla

(i} Cellz of rona glomerulosa

(iig} Cells of zona reticularis

(i) Cells of rona fasciculse. (Choose cormect answer)
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(i) Parafollicular cells of thyroid produces caleitonin, (True/False) (Choose

(i) The stellate macrophage cells in the space of Disse are also known as
_(Fill in the blanks)

N Answer any three guestions from the following: Inl=9
{a) Siate the composition of FAA and its utility,
b} Digtinguish between voluntary and involuntary muscle.
{¢) Differentiate between fixative and preservative.
fd} Write down the location, structure and function of principal cells.
{e} State the paracrine control between Leydig and Sertoli cells.

3. Answer any ane question from the following: 0= =10

(&) Write down the process of cryo preservation i brief. Write its application. frrd

{b) What is the composition of thyroid follicular colloid? How the colloid is 24345
formed in thyroid gland? State the diseases i human due to the hypo and
hvper secretion of thyroid hormones.

GROUP-B
{(Embrvology and Teratology)

i, Answer anv iy guestions from the following: I=6=46
{a) Extrasembryvonic coelom is represemted by the cavity. (Fill in the
hlanks}

(b} Notochordal process induces the overlying ectoderm (o become the neural
plate, (True'False) {(Choose correct answer)

(e} The umbilical cord does not include part of chonon. (True/False) (Choose
cofrect answer)

(d) Newral crest cells are derivatives of
(i) Ectoderm
(i)  Extrmembryonic mesoderm
(i) Endoderm
(v} Intraembrvonic mesodenm (Choose commect answer),
() Chordamesoderm becomes the . (Fill in the blank)
([} Cleavage in avian eggs is holoblastic. (True/False)
(g} Give an example of non-cleidoic ege.
{h) Expand MBT.

(i) Zfonn pellucida is a e membrane (primary (- secondary /
tertiary ),

(1) What 15 chone allantoie placenta?

F-Jd
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Answer any three questions from the following;
{a} Write a shorl note on capacitation.
(b) Enumerate the teratogenic effect of alcohol.
{c) Distinguish between cleidoic and non-cleidoic eges, Give examples.
(d) Distinguish between facultative and obligatory parthenogenesis.
(¢} Distinguish berween arthenotoky and thelytoky,

Answer any ene question from the following:

(a) What is reciprocal induction? Describe reciprocal induction in Kidney

development in chick, What is organiser?

3x3=9

10=] =10

2+H6+1

(b) What is spermiation? What iz spermiogenesis? State the events of 1+1+(3+3)

spermiogenesis with labelled diagram.

GROUP-C
{Adaptation, Behaviour and Evolution)

Answer anv eight questions from the following:
(a} What is punctusted equilibrium?
{h} Give an example of a vestigial organ,
() What is hvbrid sterility?
{d) Give an example of ethological isolation.
(¢} Give an example of convergent evolution,
{f} Founder eifiect oceurs in large population. {True/False)
{g) Humming hird and kite illustraie
(i) Convergent evolution
(ii) Parallel evolution
(iii} Adaptive radiation
{iv} Homology. {(Choose correct answer)
(h) is the stedy of fossils: (Fill in the blank}
{i} Earliest fossil form of modemn horse is . (Fill in the blank)
(j) Genetic drift is the change of
(i} Gene frequency in the same generation
(i) Appearance of recessive genes
{iii} Gene frequency from a generation o nexl
(iv) None of the above, (Choose comect answer )

3044 3
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{k) Species occurring in different geographic areas are known as
(i) Meopatric species
(ii} Sibling specics
(i) Allopatric species.
{(iv) Sympatric species. (Choose correct answer)
i} At a particular locus. frequency of “A° allele is 0.6 and that of "a” is 0.4.

What would be the frequency of heterozygotes in a2 random mating
population ot equilibrium?

(i} 0.16 (i) .24 (i) 0.36 (iv) 0.48,

g Answer any four questions from the following: Ixd =12
(a) Write down the criticisms of Lamarck s theory.
{b)} How does migration change gene frequency in a population?
{c) Differentinte between Batesian and Mullerian mimicry,
(d} Write a note on vicariant speciation.
(e} Simte differences between erypsis and aposematism with example.
{1} State the role of population bottleneck in relation to evolution.

(g} What conclusion mav be drawn from the evidence of industrial
mielaniziution?

Q. Answer any one question from the following: 10x1 =10

(a) State the differences between convergent and divergent evolution. Discuss d+4+2
the process of divergent evolution citing & soitable example. Define
preadaptation and give one example,

(b} Differentiate between allopatric and sympatric speciation. What is the role a4
of isolation in speciation?

JaG
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GROUP-A
(Ecology)

. Answer any xix questions from the following: b=

ia) What is sedimentary cycle?

(b} Explain the term-parasitoid.

(c) Mame the place where two major communities meet and blend.

(d) Second law of thermodynamics deals with the idea of conservation of
energy. { True/False)

(e} High birth rate, high juvenile mortality and low parental care are the features
of a K-sclected species. (True/False)

(f) Inverted age distribution pyramid signifies {stable / expanding /
declining) population. (Fill in the blank)

(2] Whaot do yvou mean by ecological equivalents?

{h) Immigration means to move into a territory in which a population is not a
native one. ( TrueFalse)

(i) A {nerogere ( lithosere / psammosere) is a seral community in an
ecological succession that begins on a newly exposed coastal sand. (Fill in
the blank)

(j} Define microclimate.

1=

Answer any three questions from the following: Iny=9
(o) Siate and eloboraie the idea of Shelford s law of wlerance.
(b Write & short nofe on: Sigmod Growth Curve.
(¢} Briefly explain the Leibig’s “law of minimum™,
(d) Differentiare between “r-selection” and “K-selection’.
(e} Describe the "Y-shaped” enerpy flow model in an ecosystem.

S0 Tum O
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3. Answer any ane question from the following: 10l = 10
{a) Define ecolopical svecesion. Provide a generalized account of the different 1+/+2
stages of ecological succession. What is poly-climax theory?

(b} Define carmrying capacity. Give an account of ‘logistic growth® of a 2434342
population, How does it differ from ‘exponential growth'? Explain
papulation Muctuation.

GROUP-R
(Environmental Biology and Toxicology)

4, Answer any eiphr questions from the following: I=f=§

{a) Expand the acronym: P.AN.
(b} Xenobiotics are metabolized in the lever, (TrueFalse)

() Minamats disease is cansed by {lead / cadmium [ copper / mercurv).
{Fill in the blank)

(d} Expand the acronym: D.D.T.

(e) An endocrine disrupter which is commenly found in the plastic bottles is
Bisphenol A, {True/False)

{(F) Arsenic poisoning in water causes disense. (Fill in the blank)

{2} Biotranstormation of xenobiotics is catalvzed by {evtochrome
P450 ! eviochrome C 7 evtochrome 65), (Fill in the blank)

{h} Name one biological indicator of air pollution.

{i} Name one pathogenic soil bacteria.

()} X-ray is an example of ionizing radiation — (TrueFalse).
(k) Name one major pollutant emitted in automobile exhaust.
(1) N;0O is o major greenhouse gos. {True/False)

3, Answer any four questions from the following: 3xd = |3
(@) Write the toxic effects of organophosphate insccticides. i
(b} Explain “biological magnification”. 3
{c) State the binlogical sources of soil pollution. 3
{d) Write a short note on: Radioactive waste management.
ie) Discuss the causes and symptoms of botulism,

(Y Write 4 short note on: Rams=ar Convenfion,
{2} Elucidate the causes and effects of acid rain,

. Answer any eme question from the following: 10=] = 10

{n} How domestic sewage and industrinl effluents causes severe water 2+2+42+2+
pollution? What do vou mean by “hlue baby syndrome™? Define BOD and 2
COMD,

Tl
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(b} What do you mean by habitat fragmentation? Briefly discuss its ecological 2+3+5
impacts. Discuss the idea of sustainable development in the light of present
duy environmental crisis.

GROUP-C
{Animal Behaviowr)

T. Answer any six questions from the following: |6 =&
{a) Cienes affect behaviour by altering
(i) Morphology, (i) Physiology, (i) Anatamy, (iv) Mentality,
(b} What is bormbyveol?
(¢} Concept of imprinting was sirongly established by
{1) Lorenz, (ii) Parlor, (iii) Heinroth, (iv) Tinbergen.
{d) Altruism isa self-sacrificing behaviour in social animals. (T 7 F)
(e} A faster waggle dance indicates that food is far away - (T / F).
(N Animals active at dawn and dusk are called -
(1) diurnal, (i) nocturnal, (iii) crepuscular, (iv) hibernator.

(g {Amygdala / Suprachiasmatic nucleus / Cerebellum) of brain is
responsible for controlling circadian ehythm. (Fill in the blank)
{h) The reproductive castes of a mature termite colony include {one

king and one queen / several kings and one queen / one king and several
queens / multiple pairs of kings and queens). (Fill in the blank)

{1) Earth's magnetic field does not influence a migrating bird. (True/False)
(i)} Skinner box is related 1o classical conditioning, (True/Faise)

8. Answer any fhree questions from the following: 3x3=9
(#) Discuss F.AP. with o classical example.
(b} State the role of pheromones in communication with suitable examples. 2+
{c) What is biological clock? Write about different factors affecting i, 12
(d} Explain reciprocal altruism with suitable example. L5+1.5

(&) Discuss Hamilton s rule in the light of kin selection.

9. Answer any ame question from the following: =1 =10

{a) What is bee dance? Write the different tvpes of bee dance with suitohbe 2+5+3
diagram. Explain the significance of such dance.

(b} Distinguish between innate and learmt behaviour. Interpret the results of  3+3+2+2

Paviov's Expermment in the light of conditional learning. What do vou mean
by imprinting? How.is critical perind related 1o it?
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GROUP-A
(Applied Zoology)

1. Answer any cight questions from the following: l=R=%

{a) Expand CIFA,

(b) The Intemational Centre for Traming and Research in Tropical Sericulture is
located at Mysore. ( TrueFalse)

fo) The most virulent protozoan disease of silkworm s {Pebrine /
Flachariae).

(d} Rohu fishisa [surface [ bottom) fecder.

{e¢) Example of Indian Endogenous breed is (Brahama / Aisel).
(1) A freshwater prawn is (Palacmoen / Macrobrachium),

(g} How will vou identify a male and female Clariay hatrachis?

{h) Which type of silkworm prefers (o cat aromatic leaves?

(1) Define mariculture,

(1) What do yvou mean by ses-ranching”

(k) Why oral polio vaccine can be given three times / vears up to 5 yeurs of a
baby?

{1} Cos-T is an African green monkey liver cell line. (TrueFalse)

Z Answer any fowr questions from the following: Jxd =112

{a)] Why cell sub-culturing is essentinl? How cytotoxicity is determined? I+2

m .
JER | Turm Ol




B.Sc/Part-I Hons SEOOH-X2018

b} How wildlife health can be preserved technologically?

Lk

{c} Which chromosomes sre responsible for the synthesis of libroin silk 142
protein’? What are the recent varieties of univoltine and bivolting silk moth
in India?

{d) What do vou mean by Roval Jellv? Comment on medicinal value of Royal j+2
Jelly.

(&) How nutriem is different from media? Name one namral and one syntheric I+2
mecin utilized widely m i vitro culiure.

() Mention the advantage of individual cage system. 3

(g) Give an account of physical characiers of White Leg Hom breed.

i, Answer any eme question from the following; 10=1=10
{a) Describe life cvele of mulberry silk moth with suitable sketch. Comment on 6+4
rearing appliances of silkmoth.

{b) Delineate hybridoma formation for making antibody. What are the various 444432
products of animal cell cultures” Mention composition of RFMI.

GROUP-R
{Conservation Biology and Wildlife)

4. Answer any efght questions from the following: 18 =8
(a} Zoological garden is an example of {im wirte /[ ex situ) conservation.,
(b} Project tiger was launched in the year 1976, (True / False)
(c) Expand TERL
(d} Tylototriton is an example of {endangered / rare / vulnerable)
species,
{e) Dodo is (1) Endangered (i) Critically endangered (iii) Rare (iv) Extinct
species,
{f) Expand 55C.
(g) Define protected area.

(h) Wiite the names of two Indian wild life sanctuaries where Hoolock gibbons
are conserved,

(1) What do vou mean by black data book?
(i} Write on ervopreservation with examples.

(k) The only one Biosphere reserve of West Bengal — Sundarban was
established in the vear 1997, (True'Talse)

i1y Give examples of flagship species.

Bl
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5.

Answer any four questions from the following:

(a) Mlustrate any three Prime charactenistics of National Forest Policy {1988).

(b} Write down three major differences between Mational Park and Biosphers
Reserve.

(c} Ilustrate three prime causes of wildlife loss in North Hengal.

{d} What iz game reserve? Write four importances of wildlife for uplifiment of
COountry's economy.

{e) Define keystone species. Foeus its different benefits.
() Briefly narmate different management practices for endangered species.

{2} Analyze the functions and power of State Biodiversity Board. [s the
convention on Brodiversity legally binding?

Answer any ane question from the following:

in) Whit do you mean by Peoples Biodiversity Registrar (PBR)? Discuss
different steps involved in it. Comment on project tiger in India.

(b) Mention four main purposes of Biosphere conservation. What are the
functions of six difTerent zones of Biosphere reserve?

GROUT-C
(General Informatics and Bio-Informatics)

Answer any four questions from the following:
(o} What do mean by Entrez?
(b} Siate the function of Tag DNA polymerase.
(¢} What is probing?
{d) Expand HTML.

{e) Systematic Performanee of operations upon dsta is known as
{ Data warchouse / Data Processing),

(f) The alignment of two nucleotide or protein sequences over their entire
length is known as Maximum Likehood Analyvsis, (Troe / False)

ig) A graphical procedure for representing the output of a hierarchical clustering
is knownas (Cladogram ¢ Dendrogram .

Answer any oo questions from the ollowing:
(o} Who developed HasMol computeér programmie’ Siate its several utilities in
structural biology,

(b} Write the principle and main ingredients of PCR. Cite the name of primer
design software for PCR.

(¢) Comment on Practical uses of sequence alignment
(d) With example mention different types of tixonomy Databases.

s A

34 =12

10=1 =10
2eded
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9. Answer any ore question from the following:
(a} Mention main principles of DNA sequencing. Write differemt DNA
sequencing strategies. What is the importance of Swiss Prot?
by Establish the logic behind DNA fingerprinting as a ool of polymorphism
studics. With suitable sketch describe the process of DNA- fingerprinting.
Mention salicnt feastures of NCBI as an example of Nucleic Acid sequence
database.

Bl

li=1=10
q+a+2
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Ecology, Evalution and Applied Zoology

L Answer any siv questions from the following: 2xh=12

Frfe mocmen @ s Ben wa:
{a}) What is polytypic species?
e e & y
(b} Write the full form of CITES and WWF.
CITES =55 WWF—«H ¥ = 080 |
{c) Define natality.
e e
(d) What is the ideal condition 1o store rice to avoid damage by Sitopfndus
oryvoae?
Sitopiyius oryzae W1 R I G008 o1H arer wmed e B e
() What is *Weber's line™?
o ca B oy
() Mame a disease caused by (i) Sand fly, (i) House fy.
Pt e ofie ofb ata e ang oscee () ST (i) o)
(2} Deline carying capacity.
R S e T
(h} Name two endemic animals.
5% wralfm =% sm oo
(i) What is founder effect?
#iteR aord & v
(j) Name two National Parks of India,
wrea v widn e AW e
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2, Answer any six questions from the following: d=6=24
Forfafes m-rmn sl srgn Bam wa:
{a) What is fundamental niche and realized niche?
wralbe s e Moetes e e
(b) Briefly describe the mechanism of formation of pearl,
e kA erahe Wurerer adfa wE

{e) Give the names, the causal agents and preventive measures of two poultry
discases.
e ool conoe W & et SRR A o

(d) What is Hardy-Weinberg Equilibrium? Mention the factors that affect it, 2437
- ST AR T v e wretanl e )

ie) Differentiate between Batesian mimicry and Mullerian mimicry  with
suitable examples.

EmERTE, (HbPAI e yrviem fiefiEe e e oo

(f) Mention the main propositions of Lamarck.
ETTHIE Y R SR S

{g) Give a briel account of mutation caused by base analogues,
A% e e wibw s mere afn we |

(h) Write down the scientific name of cabbage semilooper. Why is it called
semilooper? Mention in brief, its nature of damage.

AR FEd REnTTE ST o O TR 2 o e o Wi
s wida e T )

(1) Write a short note on “bottle=neck effect’.
‘Bottle-neck effect-o7 Feeiral anfl miwsy Frea corms
(i) Give a brief account of the ecological pyramids.

rEErEa il e wemes oo
3. Answer any fwe questions from the following: 12x2 =24
e v 5 e T wes
{a}) Wrile the scientific name and systematic: positien of Mulberry silk waorm, [+2+1
What is the difference between univoliine and multivoltine strains of silk 444

maths? Briefly describe the structure of silk-gland with a suitable diagram.
Name a protozoan disease of silk worm, ils causative agent and mention lis
prevention.

T P W e A e Tt o e SERcew e & wifs
CETFRIE e W e oroe) Te o arfiE R AT T T WO
T CRIThIETal #ide (o e o aflra T |

L[]
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{b} Write about the geographical limits and subregions of oriental realm. 2432
Mention the climate and distribution of fauna of this realm, Which realm is +3+2
known as “Bird continent’ and why?

ST BuEE S S o Tervee WerE ordl) 83 wRAT @ o
Srmofpal (RTH | (AT ST el MR T 6 (A

ic) Define population density. Write the characteristics of *1-Shaped” and 5§’ 1+8+3
shaped population prowth curves with suiteble diagrams. Distinguish
hetween density dependent and density independent process of population
regulalion,
S SRS T (Al J-miglE e SomtE ape ered T TR (e
ey TS 6 Ny SRS DR ASTETLAA SO *d eI
(d) Mention the different methods of in-situ and ex-site conservation. Write a 44+4+242
shorl note on tiger conservation in India. Mention the importance of wild
life. What is extinction risk?
In-sity & ex-sity AR ey #as @0 SO 19 AT o B
T AEE s Sred o REin R
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Answer Questions No. | and five other questions from the rest, taking at least one each
from group-A and Group-B, and =i least fwe from Group-C

1. ta} A particle of mass “m’ moves in one dimension such that the Lagrangian, 3+
l . 2 - | &
L=—m¥" + meV (x) =1 (x), where V" is differential function of *x". Find
the equation of motion of {f} and inerpreted i

{b) Whit are generalized coordinates” Write down the generalized coordinates 3
of & particle moving on the surfice of & sphere.

(¢} Two particles of masses my and my are located on a [frictionless double 3
inclined and connected by & inextensible massless siring passing over a
smooth peg. Use the principle of virtual work to show that at equilibrium we
must have.

B

sin  _ m,
sin iy iy
i ity

(d} 1f %" and °f5" are the lower and upper hall power frequencies of one stage 3
R-C coupled amplificr, find the corresponding values for iwo stages in
cascade,

(e} Show that lor a single particle with constant mass the equation of motion
implies the following differential equation for the kinetic energy,

(= |

= Fi
i
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GROUP-A
(Classical Mechanics IT & Fluid Mechanics)

2. (n) Define virtual displacement. Show that the virtusl work done by holonomic
constraint force 15 zero.
(k) Bricfly explain the basic difference between Lagrangian and Hamilionian
formulations of mechanics.
{c) Write down the Lagrangian of a particle moving under a central force,

Obiain the gquation of moton. What s the evelic eo-ordinate of & sysiem?
Obtain the corresponding conserved momentun.

id) Obitain the normal co-ordinates of a system of which the Lagrangian is given
bry !'.:Et:ml x +m:_ilzj+ﬁi'_il—%{f1 +%°). where m;, m; and & are
constants,

3. {a) Derive Hamilton’s canonical eguations of motion. Explain the significance
of the Hamiltonian /.

(b) What is small oscillations of a mechanical system? In small oscillations,
show that the kinetic energy and polential energy assumes the form of
homogensous quadratic functions when expressed in terms of normal
co-ordinates.

{c) Show that if a number of 5 co-ordinates 4. ¢z ...... g ame cyvelic in nature,

AR
e “"'[‘.-hh]_aﬂ'a

Where & runs over the non-cvelic co-ordinntes and Rig. . o 1) is defined

a.r.R.—L-[ipﬂq,].

(d) Explam what is constrained motion”? What are gencralized coordinates?

4. {a) Drive the expression for equation of continuity of a liquid. Hence show that
for irrotational fow of incompressible liguid, the velocity potential sarisfies
the Laplace’s equnlion.

(b} A horizontal wube has eadii 0.4 cm and 0.6 cm at two places. For the MNowing
water the pressure difference at two places is | cm of water. What &5 the rate
of flow?

(€] The potential of a sysiem is given by, I = &{x" - 22" 4 1), where &> 0. Find
out the eguilibrium positions and discuss its stability,

{d) What s Hamiftion's principie? (btain Hamilton's Canonical equation of
mation in phase space using Hamltion's principle.

b

BRI

1+3

I +1+142
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1+1
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GROUP-B
(Statistical-Mechanics)
5. {a) Stute and prove the Striling’s formula for the factorial of a large number. 4
(b} Stite and establish Lisuville's theorem. Establish the Bolizmann relation 343
connecting entropy and Probability.
{c) There are about 2.5210° free election per m” of sodium. Calculate its Fermi 5

energy., Fermi velocity & Fermi temperature. = 6.62 = 10 Js.

6. (a) Consider a macroscopic system, with its micro states designated as 5
1.2, 3 ... r. If P be the probability of the svsiem 1o be found in state r,

prove that the entropy of the system is given by § =—& E ELF,

(b} A particie 15 executing 8 One-dimensional SHM. Find the natre of its 2
trajectory in the phase space.
(2] Deduoce Einestein’s formula for the specific heat of solids, Discuss how far it 4242

agrees with the experimental results at low temperatures. Show that the
formula yvields Dulong and Petit’s law at high temperatures,

GROUP-C
{Electromics)

7. (A} What are the fundamental differences among Class A, Class B and Class € 3
amplifiers?

(bl Draw a circuit diagram of a two-stage R-C coupled amplifier and derive an | +4+2
expression for the volinge gain of the amplifier in mid frequency range.
Diraw the frequency response of the amplifier and explain its nature,

fc} What do you mean by “impedance matching”™ in multistage amplifier? 2

{d) A FET amplifier in common-source configuration uses a load resistance of 3
250 KLY It's wc drain resistance is 100 k€ and transconductance s
0.5 mASY. Caleulate the voltage gain and output resistance of the amplifier,

B. {a) What is frequency modulation? Drive an expression of frequency 143
modutation wave with sinusoidal modulation.
(b) An AM broadcast transmitter radiates 10 KW of unmodulated carrier and 3

12.5 kW of twtal power when carrier is modulated by sinusoidal message
signal, What i5 the depth of modulation?

{c) Dwaw the circuit diagram of a common source JFET amplifier. Discuss is 143
small signal operation.
(d) An n channel JFET has lygs = 12 mA and pinch off voltage Vp = - 4V, Find 4

the drain current for Vage = - 2V, I the transconductance e, of the JFET
with Ipas = 12 mA and Vs = 0V is 4 milimho, Gnd the pinch off voltage.

3046 3 T Oher
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9. {a} What are the differences between an encoder and a decoder” With the help
of circuit, diagrams explain how a demultiplexer can be converted into a
decoder.

(b} Show how an OPAMP can be used as an (i) adder and a (i) differentiztor.

{¢) Consider two 1-bit numbers 4 and B, what are the logic gates required 1o test
if (i) A =8, (i)4>8 and (ii)d =57

10,4n) What is 4-bat shift register? Explain its operation,
(b} What is multiplexer? Explain the operation of a 4:1 multiplexer using basic
gates.
(¢} Deaw the logic circuit diagram, wave forms and truth table to form o mod-5
counter and explain how it works.

1046
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Answer Question MNo.-1 and five from the resi, taking at least one from each group but not

more than fiee from a group,

l.{e) What are the states of polanzation of the waves represented by the following

)

equations?
E, =iE, cos(ks - an}+ jE, sin{kz —an);
E: =fE|'| Eﬂf{.t:'— ":"":I L .;EI'I ﬁin{*: _ﬂ"ul.:'
What does the resultant of these two waves £ and E. represent?

(b} Calculate the skin depth for radio waves of wavelength 3 m (in free space)
in copper, given that the eclectic conductivity of copper is 6= 1'Ohm " m .
() Show explicitly that two successive Lorentz iransformation in the same
direction with velocity v; and v are equivalent 1w a single Lorentz
rransformation with a velogity, v= ATh
1+ ﬂ*—

P

-
(d) Show that the atomic radius of a BCC lattice is r = 1'—5:“ .

{e) Can two independent laser beams produce an interference paftern? Explain,

Lrroup-A
(Physical Optics-11)

. (8} Describe “Spatial and Temporal” coherence,

(b} What are Einstein’s A, 8 cocfficients? Derive a relation between these
coeflicients,

2+1

1% ]

2+2

243
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{c) What do you mesn by optical resenator? Derive threshold condition for laser 24+3+1
action, Whai is a hologram?

3. (a) Swate and explain Bréwster’s law of polarization. Show that the reflected and 243
refracted components are mutually perpendicular to each other,
(h) What is meant by numerical sperture and acceptance angle of an optical 3+4
fibre? Cibtain their expressions for a step mdex fibre,
(e} Considering g = 1.5508 and i, = 1.541% for a quartz, calculate the phase 3

retardation for A = 3000 A, if the plate thickness is 0,32 mm.

4. (8} What 15 Babinet's Compensator? Explain how it can be used to analyze 244
elliptically polirized Light.

(b} What are polaroids? What is the advantage of a Polaroid over a Nicol prism? 2+3

(¢} Explain how a quarter-wave plate can be used 1o analyze (i} & cireularly 2+2

polarized light and (ii) an elliptically polarized light.

Crrou p-B
(Electromagnetic Theory and Special Theory of Relativity)

al

5. (a) EhHWIhaLDIE?I--—Ii-FisaLmu invariant. 3
¢
(b) What do you mean by “proper mass™ and “relativistic mass™? Find the 2+4

relation between them,
{c} Calculate the momentum of photon having kinetic energy of 500 MeV_

{d) Using the invariance of the law of momentum conservation, derive the
formuta for the variation of the relativistic mass with velocity.

6. (a) Establish Sellmeier’s and Cauchy’s dispersion formulae. &
(b} Dristinguish between Rayleigh scattering and Thompson scattering, On the 3+3
basis of Rayvleigh scattering, explain why red light is used for danger signals
even though our eve is most sensitive to yellow-green colour.

{c) The intensity of the sunlight renching the earth surface is 2 calories em™ i
min ', Calculnte the strength of the electric field in volt/m of the sunlight.

T.ia) Show that for a plane wave propagating in an isotropic, homogeneous 5
diclectric medium, the magnetic electric field vectors are perpendicular io
each other.
(b} Express Povating théarem in the form %Mﬁ-ﬁ-—th where & =l[Eaj§'} 3
Hy

arid [/ is the energy density,

3047 -
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{e) Find the relation among the angles of incidence, reflection and relraction.
when a plane polarized clectromagnetic wave is incident on an interface
between two diclectrie medin.

(d) Discuss briefly the term “Ihsplacement current™ uwsed in Maxwell's
equations.

Group-C
{Solid State Physics)
8. (a) What do vou mean by the terms “lattice” and ‘basis™ in crystallography?
Explain the stetement; lattice + basis = crystal structure,

(b} What are Miller indices? Determine the interplanar spacing between the twa
parallel planes with Miller indices (A&l} in a cubic crystal of side *a’.

() What do vou mean by “atomic packing fraction? Find the atomic packing
fraction of FCC struciure.

(d) Show that for a simple cublc system, dyg 1 dyy 2y, =vB:43:42.

9. (a) Discuss few demerits of "Classical free election theory”.

(b} Obdain the relation, g[EJrjf;-ﬂm]mE]’T. where E is the ¢nergy of an
electron cloud cach having mass m and restricted © move in a volume I,
{c} Explain (i} Fermi ebergy and (ii) Fermi sphere.

Lad

{d} Prove that the average energy of an electron in a metal at T= 0K s - Ey

Ly

(Ey represents Fermi energy ).

1{a) Denve Curie’s law of paramagnetism from Langevin®s theory.

(b} Establish the relation between the molecular polarizalrility (o) and dielectric
constant (k) for no=-polar fluids,

() Nall erystal has cubic structure. [T its density is 2. 163 glce and its molecular
weight is 58.45, calculate its lattice constant.

(d) State Wiedemann-Franz law regarding thermal and electrical conductivities.

A0AT 3

2l

1+3

1+3
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Answer Questions No. 1 and any five from the rest, taking at least one from each group bat
nof more than fwe from each group

1. 4a) Prove that it is not possible for a photon 1o transfer its entire encrgy to a free 3
electron,
(k) Why 5 the resolving power of an ¢lectron microscope much greater than 3

that of an optical microscope.

(c) Show that the function y(x)=Crexp{—x"/2)is an eigen function of the 3

operatar [.‘[: - :—-..} . Also find the eigen value.
=

(d) Show that the operator r'% is Hermitian. 3
(e} How can the continuous nature of Jray spectrum be theoretically explained? 3
Giroup-A

{Atomic Physics)

1. (@) Describe with necessary theory of Millikan's Oil-drop method for 5§42
determination of electronic charge, Indicate the importance of this
Experiment.

(b} When the principal quantum number ‘n" is very large, show that the 543

frequency of revolution of the electron in the orbit of a hvdrogen-like atom
15 equal 1o the mdintion frequency for a transition between orbits that differ
in “n" by unity. What has this result got 1o do with classical and quantum
phiveics?

3048 [l (ver
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3. (a) Sue and explan Moseley's law and discuss its importance. Show that this 32
baw Gan be deduced from modified Bohe's theary.

ib) Give an elementary theory of the interpretation of Compton effect 4

{c) Explain the origin of anomalous Zeeman effect using vector atom model and 343

derive the formula for the splitting of sfomic energy lavels,

4. (a) Determine the mdius of o hypothetical Bohr atom in its first orbit if the el
potential energy is that of a 3-D simple harmonic oscillator,
(b) The wave length of the first line of Balmer series is 6563A and that for an 3

sotope of hvdrogen atom is 6561 21A, Find the mass of the isotope, Criven
that Af; /m =1840, where m is the mass of the clectron and M), is the mass
of hvdrogen nucleus.

() In a many-clectron atom, the orbital, spin and total angular momentum are 242
denoted by £, 5 and J respectively. I L=2. 5 =1, find out the possible
values of J. If J = 2, find the angle between L and 5 using vector atom
imcde ],

(d) Write a short note on Kerr Effect. 4

Group-B
{Quantum Mechanics)
1d T & 24
3 (= the latd - — = e 2
(a) Prove the opertor re un[_:m_.t] g
(b) A perfectlv monochromatic light source is not possible. Explain on the basis 2
of Heisenberg uncerainty principles,
{c) Show that the de Broglie wavelength associated with a particle of rest mass 4
el e E Rt Ee— -
vk +2mye”)
(d) Show that the minimum of a lincar harmonie oscillator s ke, where the o
symbaols have their usual meaning.
{e) Drive the expression for the rofational energy levels of a distomic maolecule. 3
6. {a) What are Ravleigh-leans laws and ultraviolet catastrophe in case of 142
blackbody radiation?
(B] The wave function of a particle is given by 4
wx) —_111"3_“ for 0<x<i;
=1 &lsewhere.

Calculnte the probability of finding the particle in the region 0 < r< 0.5 and
determiane {xh for the particle.

(]
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(c) A particle of energy £ moving in one dimension is incident on a step
potential
Fix)=0 for x=0;
=}, for x20.
Determing the reflectivity co-efficient.

(d} An c-particle of energy 4 Mev is accelerated through 300 kV. Compute the
fractional charge in de Broglie wave length.

7. (a) Find the normalized wave function for a particle trapped in an one
dimensional to box and calculate the expectation values of p, and x of the
particle.

(b) What i zero-point encrgy? Calculate the 2ero point energy of a mass
167107 gm connected to a fixed point by a spring with force constant
Tk dynefom,

{¢) Three identical fermions cach of mass ‘m” are confined in a one dimensional
box of width ‘L". The potential inside the box is zero. Calculate the energy
of the system in the ground state.

Group-C
{Nuclear and Elementary Particle Physics)

B. (a) Phot the average binding energy per nucleon as a function of mass number A4
of the nucleus. Distinguish between nuclesr fission and nuclear fusion and
explain the energy release in these processes with respect 1o the binding
EneTgy Curve.

(b} Using the semi-empirical nuclear binding energy formula determine the
atomic number of the most stable nucleus for a given mass number A. Given
the Coulomb energy parameter o= 0.71 Mev and the symmetry parameters
= 22T Mev,

() Show that the nuclear density is shout 10" times the atomic density.
(d) Deduce the relation between a-decay energy and o particle kinetic energy,

9, (n) What do vou mean by magnetic focusing? How it is use to-obtain successful
acceleration of electron in betatron.

(b} Define ¢ value of nuclear resction. Explain and compuie the threshold
energy of a nuclear reaction.

(¢} Which of the following reactions are forbidden?
{iyx" —pu+y,
)y e R Y,

it} Fﬂ+,e.r—1rn+p'

Wag 3

443

1+4
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(d) Calculate the {2 value of the reaction "*Nia. p) 'O . The atomic masses of 3
"N, *He, 'H and ""O are 14.00753 u, 4,00386 u, 1.00813 u and 17,0045 u
respeatively.

{e) Explain why a free neutrom is not a stable particle, where as neufron inside a 2

mucleus s stable,

L

104a) Describe giving schematic diagram, the working principle of a [ixed
frequency cyelotron,

by Calculnte the kinetic energy of the Muon emitted in the decay of a Pion at 4
rest, Consider s, =140 Mev and m, = 106 Mev.

{c) State with reason (s) whether the following reactions are possible or not. 1.5+1.3
(i) p—anse” +p
(i) =2 ¥+ ¥

(d} A beam of monoenergetic y ravs is incident on an Al sheet of thickness 3

8 cm. The sheet reduces the intensity of the beam to 20% of the original
value. Calculate the lincar and mass absorption co-efficients.

{Given density of Al = 2700 kg m ™)

IR
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Group-A
e
{Elecironics-11)

L. () What are the chasecteristics of an ideal OPAMP? Find the voltage gain of
OPAMP n an non-inverting mode.

Gl wWFT OPAMP-47 e & B v asl Rl v s o o
faew FeiTem ey afEn @)

(b)) What is DIACT Draw its characteristic curve., atd
DIAC 7#rs Fr e ¢ o Ty oo wrws g

() Show how an OPAMP may be used as an adder. 2
OPAMP %17 adder B s 2@ y

Fa
W
-

2. (a) What is the difference between positive and negative feedback? How non- 1.54+2.5
linear distortion can be minimise by using negative feedback?

T A T FrEEnTER o e A g aams Freape apme e el
e gls 2 v ¢

{b) What is S.C. K7 What is its "ON" and "OFF " state? 1.5+1.5
S.CR.- @7 BaR ON' @ OFF e iy

Tiaimy Oy
3113 i i
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{c) With the help of a block diagram show the main elementary parts of a 243
transistor oscillator and explain the function of these elementary parts,

am BEwE aal GHEtE ~rm W TemmeE one o afEl B
= T TR

3. (2) What is J-K flip-flop? ' 1

J-K TErwi-ap; wwims ¥ coican ¥

{b) Draw the circuit diagram of a ¢locked J-K flip-flop, and explain its principle s
of operation using a truth table.
8l clocked 1-K Fisrm 295 by we= o0 o 3y Bl s95R =@ a9
FTE T T

(¢} Dreaw the eircuit diagram of a 3-hit BCD encoder and explain its operation. 4
wals 3-8 BOD SHIET 764 B W% 308 47 43 Wi G )

{d} Draw a neat circuit diagram for addition of two four-bit binary number using 2
half adder-and OR gate.

Half adder 9% OR o 92 302 91 four-bit IEAD 702 G0 o) G0
e Toiw on wwe )

Group-B
fewm-a
(Mechanics and Energy Sources)

4. (4) Describe the working principle of a rotary pump. 4
el B e s il e
{b) What are the differences betwaeen a rotary pump and diffusion pump? i
el @BIE e a3 e e s sl R e

(¢} Write the names of machines for the measurement of low pressure and write  2+1.5+1.5
about their advantages and dizadvantages.

ferst=i Wi wawgoea e BrEe oA G w0E AR e il FE0e o)

5. (a) What do you mean by thermal efficiency of a heat engine?
=T ¥ T vl wwos § o p
(b} Discuss the working principle of an internal combustion engine. ¥
wafS e Hprea arieEl Rupse WS S
(¢} Mention the parts of the Internal combustion engine.
<2l weizs Tiar fifen wreraln S wnan

{d} Find the expression for the efficiency of Rankin cycle. 3

T TSR Saiewe At fady s

=

=3

1-J
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6. (3] With o suitable diagram, describe the action of a nuclear reactor.
Bege B0 T Nuclear reactor <7 TS 24 =02

{b} Give the constructional details of a solar cell and discuss how it can be used
as an alternate source of energy.

= Grretsd Wie wEesa aEn on o e Few e T fome
A = U

{e) Describe different rypes of ocean energy that are utilized for altemate source
of energy.
masire s Ton e aers faien @ AnEe =fealn o= @)

Grroup-C
At
{Communication and Computers)
7. (1) Define frequency modulation. Obtain an expression for the FM wave when
the modulating signal is sinusoidal wave.
I TEE AR5 1 (I ¢ HEN RO S0 R0 e T
T TF FM T A fadfa )
(b} What is sky wave? Which frequency is used in sky wave propagation?
W R A ¢ Wi S AT T (VR SR SR P
{e) What is meant by modulation index of amplitude modulated wave?
o WETEr SEE OG0 WEET 5T TR0 ¥ (I ¢

{d) What are the advantages of frequency modulation over amplitude
modulation?

e TR e s wEeEn SRl gy

8. (a) What is optical fibre? Explain its working with a suitable diagram.

wierea® we & ¢ oo Tee Foas HEE <7 e A e

(b} Discuss different types of losses in optical fibre.
meE e cce fifen wre wreld wions =1

{¢) How are optical fibres used in communication system?
TS FTERE W) T e weee

{d} A step-index optical fibre with g, =1.5 and g5, =14 isused in water
(foupe = 1.33) environment, Calculste the numerical aperture and the
acceptance angle.
& W (4, =1.33) TEE aql o e wefler Wi IR
ofevm y, =15 oW PlEeen dfRE g, =14 WEaksmE
wpeaEie € S e e e e

3113
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9. (a) Why is the RAM called volatile memory? What is the difference between
RAM and ROM,

RAM F (IR (79 9571 30 (3 § RAM <31 ROM =3 =+ fr
(b} What is the difference between Assembler and Compiler?

Assembler €9 Compiler @0 #e@sE &)
{e) Make a Flowchart to pick the largest of any three numbers,

il TR We ey WA R su o 09 Flowchar TE3 w0
{d} Write a C-program to find 11+ 21+ + N7 using *for loop’.

“for loop® Trem 307 Foes il wm Fdfom e Cowmi ceners oo

Rt P T

10.(a) What i5 the CPU of a computer? Discuss the working principle of CPLU.

i et CPU ¢ CPU-92 30l s 3o

ib) Ifa modem is working at a peed of 56 kbps, how much time will be required
for that madem to download a file of size 4 MB.
46 Modem M 56 kbps S 15 T E, % Modem 997 4 MB <7
awl wiEe SISAIIE 0T 3 F T ¢

i€} What is the meaning of a HTML? What is www arransement?
HTML-ZT% B G ¢ www 9 5 4

{d} Write a short note on CODEC.
CODEC-a% T mifFd T omn

f+1

2+2

HE
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CHEMISTRY-HONOURS
CEMH-VII

UNDER=(1+1+1) SYSTEM
Time Allotted: 4 Hours Full Marks: 65

The figures in the marpin indicale full morks,
Carclicdetes are required to give thelr answers in thelr own words as for as pracifeable.
All svmbols are of wsul significance

Answer Quoestion No. 1 and any five quoestions from the rest

I Answer any five form (a) to (£ x5 =15

{a) franomer of D-glucopyranoside undergoes oxidation with bromine water il
a faster rate than that of a-anomer, Explain the difference of mite,

{b) In IR spectroscopy, hydrogen bonded -OH group responses at lower ¥ than
free —OH group. Justify the statement.

ic) In plkaline medium RNA is less stable than DNA. Suggest reason for
instability,

{(d) Unlike benzene, pymidine undergocs both clectrophilic and nucleophilic
substitution reaction. Explain the fact,

{e) Trans decalin is about 2.7 keal mol" more stable than cis decalin, Why?

(f) In CEly, 2-Bromo-3-tBulyleyclohexanone exists in axiol form by ~78%.
While in dioxane this conformer records - 63% of compaosition. Explain the
changeover,

2. (a) What happens when [A] is kept cxposed (o photochemical irradiation. I+2
Describe the reaction on the basis of FMO theory.

[A]

(b} On heating a mixture of furan and maleic anhyvdride ot 25°C endo adduct is 3
formed predominantly but at W°C, exo adduct becomes major product.
Explain this shift of product spread.

58 |
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{c) Identify the diene and dienophile to prepare [B]. Also mention required

reaction condition,
[D.nk COOMe
™ COOMe

[B]
(d) Identify product and state the type of rotation required to produce the

product.
e/ \ n
—
F 2
H CH;

3. {2} Berween following two compounds which carbonyl group responses at
higher v value and why?

|
:H]::::::JEEdc -ji[:::::::jt““lh

{b) Between "'C and "C, which one is NMR active and why?

(c] What type of shifi in Ame value is expected for 1 — x° transition when
polarity of solvent is increased?

(d) Calculute A for following compounds

(i) (i)

HOHC

4. (a) A compound with molecular formula CyHyO gives following 'H-NMR data.
A2 8(d. 2H), &7.28(m, SH), 59.78(t, 1H)} . Predict the structure of the
compound.

th) How UV-spectroscopy can be used to distinguish between the axial and
equatorial conformation shown below.

= B4
ﬂ,:::%;jfm e

(¢) Pyrdine-2-corboxylic and readily loose carbon dioxide on heating. Suggests
reason for decarboxylation.
{d} What do vou know about “Finger print region” in [R spectroscopy?

5. (a) All coloured substances cannot be termed dve. Justify the statement.
(b} Give synthetic outline of the following compounds.
{i) Malachite green (ii) Phenolphthalein

3058 2
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(e} Deseribe origin of colour which makes phenolphthalein a good indicator. 2
(d) What happens when DEM is reacted with mesityl oxide in alkaline medium? 2
6, Predict the productis) with plausible mechanism. 2.5=4=10
{a) NH:
H250,
+ CH2COCHCO-CaHs —ﬂ"l' T

{b)
| | J| HCHO  , KeN s
N MeNH T

I
(€ [} trconmeroct
| (i) NazCOVH:0

H
) _{ ) HONHCL
0 AICHM0
7. (a) How do you determine c-terminal residue of a polypeptide? 2.5
(b} How does switterionic character of an amine acid change with pH of the 25
medium?
(¢} Write names of complementary base pair of DNA. Give hydrogen bonded 243

structures of these base pairings.

8. {a} What changes are expectid in the nature of butane pauche interactions when 3
a methyl group is introduced at bridgehead carbon of cix and trans decalin,

(b) Identify A, B, C.D. E 5
0

¥ —f— A
| Anh AKCH 2ty
il g HCE

B
A lﬁ:-rl-: H-S0),

. Pd-C b R

—— [
A Zn-Hg 9
Cone HE

(¢) Suggest the preferred conformation for 2-"Buty| cyelohexanone. Cite reason 2
for your preference.

J0s8 3
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9. (a) Sucrosc does not ondergo mutaratation but maltose does, Why?

ik} Show a reaction scheme suggesting glucose-osazone formation. Why does
osazone formation not proceed bevond first two carbon atoms?

{¢] When methyl a-D-fructoside is methylated, hydrolveed and oxidized by
KMn()y and niric acid, mmethoxy glutance scid is obtained. Predict ring
size of 2-kewhexoside.

id) Lead acetate is a suitable reagent for oxidation of dextrose. Why?

J05H

1.541.5
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Time Allotted: 4 Hours

COOCH BEHAR PANCHANAN BARMA UNIVERSITY
B.Sc. Honours Part-111 Examinations, 2018

CHEMISTRY-HONOURS

CEMH-VII
TINDER-( 1+1+1) SYSTEM

The flgures in the margin indicate full marks

Candidates ave required to give their answers in their own words av jor iy procticable,

I. {a}
()

te)
idh

()
i Fi
(2}

2

La)
ik
k)

{d)

5. fal
(b
el

(d}

Josg

All symbols are of usual significance,

Amswer Question No. | and any five questions from the rest
He; does not exist. Explain

Aquecus MnBOy is almost colowrless though Mn™ contains five d-electrons while
KMntl salution is deeply coloured though it has no d-electron. Why?

Coyldy assumes a normal Spinel struciure, Explam,

CO and CNT forms more stable complexes with metal ions in low oxidation states.
Explam.

Comment on the reaction of KNHs with NHI in lig. WH.
Explain the rerm overlap integral.

How is dimerie trimethy] alumingm prepared?

Write down the Schrodinger wave equation for hydrogen atom explaining all the
terms involved in it

What is LCAQ? Using LCAQ-MOT, draw molecular orbital energy level dingram
of Ny molecube.

How many orhitals are possible for n o= 47 Which of them may be descnibed as
werade?

[5 it possible 1o have a s-p a-bond?

How s condisctance measurement used to deteot complex formation?
What is truns effect? Explain it with an example.

Calculute pig of the following complex ons according 10 CFT:

() [M{CNLT" and (ii) [FeF,]"

Dhsewss linkage isamerism with suitable examples.

2

=

T Chver

Full Marks: 635

(3]

3

B3

b3 B

[ )

$d

L]

Lrn




B.S5c/Fart-111Hons/CEMH-VIILZ0 18

4, (a) How will you define an orgmnometallic compound? Do you consider |+
K[ ATy )] as an example of an organometallic compound?

(b} How is ferrocene prepared? Discuss i strocture and bonding. | #7243

{&) The Carbony| Stretching frequency of [Mn(COYy| ", CriCO and [V{COK] occurs "

a8 2090, 2000 and 1860 cm ' respectively. Give reasons for such Variation.

3. (a) Write down the structure of chlorophyll. What is its basic function? H+2
(b} Usually the first transition metals are found i different metalloproteins and 2
metalloenzymes. Which factor is mainly responsible for this satural selection?
ie) Driscuss about the allotropic modifications of metailic tin on the bagis of Pauling’s )
theory.
(d) What are the differences between a Covalent bond and a metallic bond? 2
i¢) Predict the value of x in HCr{CO);,. i
6. 4a) |n the Spectrochemical Series, why is OH™ jon weaker than neutral H.O &
mobecule?
fby Give examples of complex compounds in which 1+1
(i} both Ay = 0 and CFSE =0
(i) Ag = 1) but CFSE = 0
(¢) NIiCL" s paramagnetic but PiCL° s diamagnetic though both  are 3
d*-system, Explain.
{dy *C—C bomd in coordinated Olefin is greater than that in the free Olefin.” Justify, 2
{2} Write down the IUPAC name of Fe{CD% I
7. (a) How is titanium extracted from jis ore? .
(b) Mention the important uses of platinum, 2
(e} Discuss the Strugtuee of COL{CD .. .
(d) Elucidate the twerms bolocmeymes, apoeneymes and co-factors with  suitable 3
examples.
& (a) What are lanthanides? What is lanthanide contraction” 1+2
ib) Compare and contrnst the electronic spectrn of lanthanides and ectinide metal ions, 1

{c} Give one example each showing the use of chelating ligands in qualitative and 1.5+1.5
quantilative snalysis.

(d) Point out the role of K7 ion in biological systems. |

9. ta) Although HF is acidic, #t can behave s an amphoteric solvent, Discuss citing 2
cxamples,

(bl Wiy is PCli soluble in lig. SO.7 3

(¢) Draw the Orgel dingram for d° jon in the octahedral field and ssion the spectral 3
Iransiton

id) Discuss Hume-Rothery rule, 3

[

3039
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CHEMISTRY-HONOURS

CEMH-IX
UspER-{1+1+1} SYSTEM
Time Allotted: 4 Hours Full Marks: 63
The figures in the morgin indicate full rmarks.

Candidates are required o give their answers in their own words as far as practicable,
All symbols are of wvwal significonce

Answer (Juestion No. 1 and any _five questions from the rest

I Answer any five questions from the following InF=13
(a} It is not possible to replace X-ray by UV in the diffraction smudies of
ervstals. Explam.
(k) 1sthe Einstein®s law of photochemical equivalence slways valid? Explain.
() Define molecular partition function. Why is il so named?

(d) Show that if the overall rate constant of a multistep reaction be written in
terms of elementary stép rale CONSLANTS 1S

E—}"I-.-— then the overall activation energy must be E E+ Ei E1J

(e} “Collaid solutions are thermodynamically unstable”™— Comment.

i) Stafe and explain Franck-Condon principle.

(2} Adsorption of gases on the surface of sdsorbent is no more monolaver at
high pressure and low temperatures. Explain.

2. {a) For the consecutive reaction 3

A—Ll s B—i 3 C show that the time a1 which B attains a maximum

2 L
concentration i oven by . =s———1ni —"l
b} Arrive at the expression for the rate of enzymolysis. How the Michaelis 252
coistant and the rate constant for the enzymolysis reaction are evaluated?
{c) Fora first order reaction at 27°C, half-life time is 30 min, Caleulate the time 3

raq'lurnd for 25% of the reactant w undugn reaction ut 37°C. The energy af
activation of the reaction is 40 keal mol™

Tuarn Dhe
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3. (3} The spacing between two (htf) planes in a cubic Isttice cannot he nl,-"-,."?. 2
Justify.
by Find the ﬁ:a:ing of (110} planes in bec erystul with unit cell volome 2
27.0 % 107 em’,
{c) NaCl and KCl have same geometric arrangements of positive and negative 3

ions in their crystals. Bet X-ray difftaction indicates that KCI has a simple
cubic lattice. — Explain.

(d) What is radius ratia? Caleulate the limiting radius ratio of cation to that of 1+2
anion in face centred cubic structures. Assume cations are smaller than
arions,

4. (a} Explain with example what do you mesn by degenerscy in guantum 2

mechanics.

(b} Show that operators for position and momentum do not commute, 2

(¢} The wave functions of a particles are given by 3

!
2 1
w1 =[1] sin——; (n=1,2, 3, o)
L L

Where x is defined within 0<x< L _ Show that these wave functions are
orthoeonal.

(d) Calculate the minimum uncertainty in position of & particke if the same in 2
momenturm be 6 = 10~ kgms ',

fe] What do you mean by a free particle? 1

5. (a) How many times does a melecule of HOP® rotate per sec in the 1 = 1 25

rotational fevel?
Given : B(for HCI™) = 106 em .

th) Calculate the relative population of J = 2 level with that of J = 0 level 2.5

at 298 K for a rigid rotator,

{c}] What are P and R branch in vibration-rotation spectra of a diatomic 2+1+2
molecule? What are the selection rales for an anharmonic vibrator? Explain
what do you understand by (1) overtone transition and (i) hot hands,

6. (a) Show that the transiational pantition function of a particle of mass “m” is 3
)
1y
qu;,:n h}, "TJ :%

Where the symbols have their usual significance and given that

[ dy=rlx/2.

a
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(b} Derive expressions for the following thermodynamic functions in terms of
partition function:
(i) Imernal energy, (i) Helmholtz free energy.

{c) A polymer sample consists of 20% by weight of a polymer fraction having
molecular weight 1000 and B0% by weight of another faction with a

molecular weight of 10,000, Calculate the number and weight average
mofecular weight of the sample.

7. {a) The photodecomposition of HI was carried out with radiation of wavelength
A= 2820 A. Absorption of each calorie gave 1.995 = 107 gm H,. Find out
the quanium vield.

(b} Deduce Langmuir's adsorplion Botherm pointing oul the assumptions
involved. Show that Freundlich's adsorption izotherm is a particular case of
Langmuir’s isotherm.

() State and explain primary kinetic salt effect.

8. {a) A lyophilic colloid often serves to stabilize a lvophobic collodd. How would
vl gocount for this?

(b} Why is ATP called universal energy transfer agem?

1¢) For the coagulation of a certain amount of a sol, AI(NOs); was found o be
much more effective than NaN(s;. How would vou account for this
ohservation? Stote the important rule in this connection,

(d) What is the *principle of equal a priori probabilities™!

o, Write short notes on any four of the follow ing:
(1) Double helix structure of DNA
(b} Photosensitized reaction
() Feta potential
(d) Molecular weight determination of polymer by viscometric method
ie} Heteropeneous catalysis
(¥ “Acceptability of wave functions™ in quantum mechanics
{2} Lambert-Beer Jaw,

254
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Cardidates are required 1o give their anywers in their own words as far as practicable,
Al symbols are of wswal significance.

Answer Question No. 1 and any five from the rest taking at least mo
from each Grouop.

|. {a) What are the differences between distnbution mtio and distnbution 2
coefTicient?
(b} What are surfactams? 2
{e) Differentiate between standard potential and formal potential, 2
{d} Why an optical brightner is added to detergent”? 2
(e} In gravimetric analysis, a precipitate 1s sometimes digested, Why? 2
(1} What is baseline of a chromatogram?” 2
(g) What is *Flash Point™? 2
(h} Give the binary equivalent of (12.6973)0. 1
GROUP-A
(Anulytical)
2. {a} Describe briefly about the possible sources of errors in quantitative analysis.
(b} Zinc contents of a brass sample are analyzed with the following resulis: 3
£ns 33.37%., 33.27%., 33.34%. and 33.30%. Calculate stundard deviation
and coefficient of varation of the analysis.
{e) Can KMn(y, oxidise CT ion in newtral mediom (pH 7)7 Explain. 2
3. (a) Explain Paneth-Fajans-Hahn rule regarding adsorption of ions on the surtace 3
of the precipitate.
{b) Elucidate the principle of gas-liqud chromatography. i
{c) What 15 Zimmerman-Remhardt reagent? Explun its role in the estimation of 1+3

Fe'' against K Mnl solution in HCD medim.,

X [#
1061 i Fim Civer
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d. (n) Dviscuss brefly least square method for obtammg best Aited hine [or the L
equation )= M+,

(b} Discuss how will you separate the components of a mixture of aming acids 4
by paper chromatographic techmigue,
{¢) What is ion-exchange capacity of o resin? 2
5. (2) Bnetly write about 2+2
(i) BCD and (i1} Operating system.
(k) Explain the term *column adsorption chromatography ' 2
(¢} Discuss the use of complexing apent in solvent extroction. 3
() What is posi-precipitabion? |
GROUP-B
{Industrial)
6. (a) What are the differences between low temperature and high temperature 3
carbonization of coal”
(h) Differentiate between (i) Water gas and producer gas and (i) Antibiotic and =~ 2.5+2.5
Antacid.
fe’) What is meant by annealing of glass? 2
7. {a) Poimt ow the differences between thermal and catalytic reforming of 3
petrolewm.
(b) Define fibres. Mention the important requirements for a polymer to be a 3
fibre.
() Discuss briefly about the setting of cements. 3
{d) Give the chemical name and structure of aspirin. 1
#. {a) What is triple superphosphate? 2
(b} Wht is *pigmentation power'? 2
{¢) What are Foam Rubber and Buna-S Rubber? 2
(d) What is (i) Saponification value and (ii) lodine number? 1.5+1.5
{e)} What is the repeating umt of PYC?
9, (a) What are the differences between organic and chemical fertilizers? Which 242
one of them in safer to use?
{b} Write short notes on any e of the following: =2
{i) Urea

(i) Anti-knock compound
(iii) Penicillin-i
(1) Classification of insechicides.

ad
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UNDER-(1+1+1) SYSTEM
Time Allotted: 3 Hours Full Marks: 60

The figures in the margin indicate full marks.
Candicdates are required to give their answers in their own words as jor as practicable,
All symbols are of usual significamnce.

Answer (). No. 1 and any fowr from the rest.

1. {a) What do you mean by Flash point of a fucl? 2
e eegw= e we T4 cerare g
{(h} What is saponification value? 2
AR T
{c) Write down the name of a natural palymer along with the structural formula 2

of its monomer,

D e HEEE W E G B W VST NI )

(d) Give the full name of DDT and also its structural formula, 2
DDT &= =[5 14 & 5m Taems MIFe @)

{e) What do you mean by degree of polvmerizstion? What is white cement? 2
HFTHREE TR T Te @ e = s g

(I} Distinguish between oils and Ffats, 2
w4 B o e

B

{a) Distinguish between sutamobile gasoline and aviation gasoline,
cuibeam wa fanm weie o i) )

(b} Write a short note on Geo-thermal energy. Why is it necessary to explore the 2
possibility of developing non-conventional sources of energy?

oot Eew gl wiiwe B o wisenite fen Sum vem s R
I (5 ST ¢

{e} Why gypsum is added at the time of production of Portland cement? ¥
(il RS Bewiviem S e cami] =0 oA ¢

(o]
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{d} What s TEL? Which purposc is it used for? 2+1
TEL 5 % T Bowien 22um om o= 2
ey What is LNG? |
LNG = ¢
4. {a) Give one example for each of organochloride and organophosphorous 2+3

msecticides and distinguish between them in the field of using.
w0 Te @REE g Tew o wfie Flamree Temad we a9
AT OBCH TR wea) oy B

(b} Writc down the composition of water gas. Describe with a nest diagram the 243
process of manufacturing of water pas.

Water gas -8 WY ool Wl Sk B Water gas Tofin wmfe wfa
w41

(¢} What is CNGT Which purpose is it used for? 141
CNG Ty T Trere 30 T o o e

4. (a) What is pants? Write the role of each auxiliary constituents of paints, 143
5% [ 7 (o0 TelEe wews Temamalm eror e SR o
(B Write a short note on Emulsion painis. 3
T (Era Bem el i B o

(c} What s plastic? Distinguish between thermoplastic and thermosetting 2143
plastic.

wieoe [ ¢ o Frfre o s wiEhese W wda o

5. (a) Describe briefly the manufacturing process of ultamarine blue with 4
necessary flowchant diagram.
ey o= B Uliramarine blue 0% 26 31
{b) How can vou prepare polythene from ethylene by Zeigler process? 4
Zeigler “Refere Yaim e «fFidn Rrens awe sm o
() What do you mean by Pigment volume concentration” 2
Prarte Smre Y s fe coram g
(d} What is Plasticizer? 2
EiFEER e
6. (s} Write down the names and structural formulae of the constituents present in 3

Porland cement
ceiieenie Fmcd efve Tewmeiar 9= € a5 wErs )
tb] What is meant by setting of cement? Give the reactions involved therein. 212

TRt el s w=ne T et ¢ @« wiR Rinef® oo

. 2
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te) What are the compositions of porcelzin? 1.5
TR e B
{d) What is added 1o kerosene to make it blye? 25

I 3 T 3 e B e

7. {a}) What do vou mean by electroplating? Explain the steps involved |n 24342
electroplating. How does it differ from galvantzation?

efbe orem Fre @ @A ¢ wfie ovo v aeel TN 9@ e

TIETEHELEH 8 B e =i w g
(b} What do you mean by *rancidification of ail™? 2
CELER AAIHE R s B i »
{c) What do you mean by vitrilication of porcelain goods? 3
CATe s Rt qwre fk caam o
8. Write short notes on (any four) — EEE

CI-GRILT B1RTE =i B comree

(a) Cracking of petroleun
TR S

(b) Liguid fuels
EE el

(¢) Inorganic Insecticides
wer Efhapns

1d) Carbonisation of coal
T T

{¢) Coloured cemem
s B

(I} Detergent.
Felmres

it ]
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)

The fismires in the margin indicote full moarks.
Candidates are required fo give their answers in their own words as for as practicabie.
All symbols are of wseal sipnificance,

GROUP-A
Answer the following questions:

(a) Find the extreme points if any of the set § = {(x,p) | x|=1, [ pI=1). 2

(b} What is unbalanced assignment problem? How can vou convert it imo a
balanced assignment problem?
() Define *convex polyhedron’. 1

Answer any fwe questions from the following: 5x2=10
() Prove that the set of all basic feasible solutions of a LPP 15 a convex set. 5
(b} Prove that any point of a convex polyhedron can be expressed a5 a convex 5
combination of Its extreme points.
(€} Solve graphically the L.P.P. 3
Maximize: £=35x —2x,
Subject to:  Sx, + 63, = 30
Ox, =2y, =72
%S9 x, =0
Answer any ome question from the following: 1521=15%

=y

{a) (i) Prove that if some constraints in the primal problem be perfect
equalities, then the corresponding dual variables are unrestricted in

S12NS,
(1) Solve the following transportation problem, 5

L N . T - N O

Oy | 6 4 rh 7 B

Oy 5 4 6 14

Dy | 6 3 s 5 9

Oy 4 3 i I 11

By T 13 12 10

Torm Crver
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(i) Find the dual of the following:
Maximize: £ =dx; +5x, =3,
Subjeet . & +3, + 5, =12
3% A —lxy S0
X+ Ty +dx, 22
%, Xy 20 and x, 15 unrestricted.
(b (i) Solve the following LPP by two phase method:
Maximize: £ =2x—x, +1x;
Subject to: x, +x, —3x, <8
dx =23+ xy 22
2x+3x, -2, 24
Xio X3, 520

(i) 1f any L.P.P. admits of an optimal solution, show that the ohjective
function amaing that optimum value &t an extreme point of the convex
s¢t of all feasible solutions,

(i) Find the optimal assignment for the problem with the following cost

Makrix.
I Im ur 1w
A (A3 [T |8
B |7 |9 |2 |6
C[6 |4 |5 |7
b - i A
GROUP-B

Answer Cuestion No. 4 and any three from the rest
4. (a) Define inner product of tensors with example,

(b) If A" is & skew symmetric tensor, show that 4" L_:k]m 0.
(e} Define null vector.

3. State and prove Ricci's theorem.

.
6. Show that {3}: NEVE] L wb.
i

'

T. Calculate the ChristofTel symbols in cylindrical co-ordinate (i, @, z).

K. Write down Serret-Frenet’s formula and obtain the scalar functions of the
Serret-Frenet's formula of a eircular helix given by
r={acosy, asinv, ).

b

3039
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COOCH BEHAR PANCHANAN BARMA UNIVERSITY
B.5c. Honours Part-111 Examinations, 2018

MATHEMATICS-HONOURS

MTMH-X
UxnER={1+1+1} SYSTEM

Time Allotted: 2 Hours Full Marks: 50

The figures in the margin indicate full marks.

Candidates are réquired lo give their answers in their own words as for as praciicable.

All symbals are of usual significance.

GROUP-A
Answer Question Mo, 1.and any four questions from the rest

I (a) Let f{x}=2x", xe[0, |]. Show that the sequence of functions { ] s not
uniformly convergent on [0, 1],

(b) Find the radius of convergence of the power series » a.x" where
n=0

[%J, if mis add

" I A =
[;) . imis even

(¢) Give an example of two subsets 4 and B of R of which 4 is closed and 8 is
compact such that A4 8 is compaet.

2. State. MVT for ‘a function of two wvarisbles. Apply it 1o

flx, ¥y=sinwrx+cosmy and express _I(%,D]-j’[il,-%] in terms of

partial derivatives of f ond deduce that there exists @ such that

2 o rsin (-8, 0<8 <),
T 2 2
. Find iy ey,
a0 = n(n+1)
4. Use Lagrange’s methid to find the shortest distance from the paint (0, 8) o

the parabola 3°=4vy.

L

State and prove the converse of Heine-Borel theorem

Fikln I

b

-5

I+4

T Cheer
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Prove that il K be o compact set in B every infiniie subset of X has o limit
pomnt ik,

Find the extreme values of f(x)=3¢"=23"+2y on the disk
.Ei'---Il[.'r,_'l."“j.'.‘r:"+_L--2 =1).

GROUP-B
Answer Question No. 8 and any fowr questions from the rests

8. (a) Evaluate ”J.r+_v|dr.:.f1.r1 where £t={(x,») eR%|x}<l,| yi<I].

(b) Check the convergence of the integral !7— d .

n"ul-*-\!

{c} Givean example of a piecewise continuous function,

110

13

14.

w40

Show with proper justification that [« cosemd =%a_7 , for all real e

1 I'|—1
Show that [“” 2 =2f(m, ).

Obdain the Fourier serics expansion assuming that f s periodic of period
2r in R, where f is defined by fix)=x, xe[—#, x] and hence deduce
that

I_1+l_l+...—
35 7

=&

Find the volume of the region 0 in B’ bounded by the surfaces of the
paraboloids :=.:1+_'.13, s=2x"+»") and the cylindrical surfaces
y=ax, y=a%

Show that the volume of the greatest rectangular parallelopiped that can be

-
inseribed in the ellipsod —,+~:—_-+ —=118 i—ﬂ%.
b7 Ealrs shgder .

8 W

Use Dinichiet’s test to prove thil I—m dv converges. Then use Abel's test

—u'r

to prove that jt‘ -rh' @20 is convergent.

B
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MATHEMATICS-HONOURS

MTMH-XI
INDER-(1+1+1) SYSTEM

Time Allotted: 2 Hours Full Marks: 50

Fhe figures in the margin indicate full marks
Candiclates are requived jo give their answers in their own words as far as practicable,
Al svmbals are of wsual sipnificance.
GROUP-A

Answer Question No, | and any three questions from the rest

| {a) Define complete metric space with example. [+]
(b Define interior point of & set in 8 metric space. |

| ]

fc) Prove thal every convergent sequence is a Cauchy segquence in 8 metric

space (X, 4).

2. Let (Y, &) be a metric space and A <X, Prove that 4 is open Iff every 5
sequence | x, 1 which is convergent toa point of A has x, = A for sufficiently
lrpe values of n

3 Show that R is o completion of the incomplete metric space () (under usual 5
metric),

4, Prove that (i) intersection of finite number of open sets in & metric space is 5
open and (i1) union of finite nember of closed sets in a metric space is
elosed.

5 Let 4, B be and two subsets of & metric space (X, ). Prove that 5
AUB=AUR where 4 isthe closure of 4

Turn Onegr

ENE
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GROUP-B

Answer Question Mo. 6 and any free questions from the resi

6. () Prove that the functien |z[' is continuous everywhere but nowhere

18

il

Hidl

differentiable except origin.

ikl Define harmonic function,
(el If fi{z) is analytic everywhere and /(z) =0 for all values of =, show that

Fiz) 15 constant.

If fiz)=wu+tv bean analytic function in a region . Show that i, v satisfy
_ @ 18E 1 P
the équstion — 4 —— 4+ ———=1}.
B e Sl fr

Show that a harmonic function u satisfies the formal differential equation
& u

If fizi=w+iv be an analytic function on a region G, then show that

ridue  ov
Fiz)= —[ﬂr HTH;)'

Show that u{I.}'J':f':_':C{'IE-E;:'_‘l.' is a hormonic function. Find the
harmonic conjugate of .

GROUP-C
Answer any fwe questions from the following

Prove that a cyelic group of finite order » is isomorphic 10 the additive group
of residue classes of integer madula n.

I G &y be two groups and f @ (), — G, be a proup homomorphism, Then
prove that Ker £ is a normal subgroup of (7).

Find all homomorphisms from (s, +) w0 (&, +).

P

[

]
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COOCH BEHAR PANCHANAN BARMA UNIVERSITY
B.5¢. Honours Part-111 Examinations, 2018

MATHEMATICS-HONOURS

MTMH-XII

USDER-[1+141} SYSTEM
Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks,

Candidates are required fo give their answers in their own words as far ax procticable,
All symbals are of usnal significance.

Group-A

Answer Question No. | and any three questions from rest

l. {a) State law of large numbers for equal components. 2
(b)) If Jog & has normal distribution with m=1, &=2; then find E(X) and 2
var(.17).
{¢) Define Poisson trial. i
B 2
2. () Prove that P{Bl&jzl-ﬂﬂ -
FiA)
(b) If {A,} bea monotone sequence of events, then prove that b
At 4. J=tim Pt
() Six dice are thrown simultaneously. What is the probability that all dice 2
show different faces?
3. {a) Let =X +a¥ and ¥ = X+ ZLF, where a is & constant and 0, 0, are 3
o
¥
the standard deviations of X and ¥, where X and ¥ are positively comrelated,
If p{U, ¥)=0, then show that & =——=
o,
(b} Show thar the distribution function F(x) satisfies the following properties
(i Fix) is monotonically non decreasing 2
(i) FLv) is right continuots. 3
T Chver

a2 i
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4. {a) The joint probobility densaty function of X and 1 is
[fry WlZxsy DSp<l
- 1| 0 clsewhere
Examine whether X and ¥ are independent. Also compute vari.X) and var( ).

(b} State amd prove binomial faw connected to the compound experiment
resulting lrom Bernoulli trials.

FRE

3. {a} The distribution of & random variable X is given by ALY =-1!|'-t-é.

PLX =ﬂ}=‘—i and X =1,'|=1—;. Venty Tehebvehett™s inequality for the
distribution,
(b} If Xis p() variate, find E(~ X ). Also find the mean of X

6. (o} There are 500 misprints in a book of 5040 pages. Find the probability that a.
given page will contain at most three misprints,
{b) A pomt is chosen at random on & semicircle having cenire al the origin and
radius unity and projected on the diameter. Prove that the distance of the
point of projection from the centre has the probability density

= for —l<x <1 and zero elsewhere.

[
mvl—x"

Group-B
Answer Question No. 7 and any eme question from the rest

T.(a) Define equimomental body.
{b) State principle of conservation of angular momentum,
ic) Define the length of the simple equivalent pendulum.

8. (a) Show that the momental ellipsoid at a point on the edge of a circular base of
a thin hemispherical shell is 2% +5 {¥" + 2°} = 3zx = constant .
{b} A bent lever whose arms are of length o and b, the angle between them

being @, makes small oscillation in its own plane gbout the fulerum. Show
that the length of the corresponding simple pendulum s

2/3(a” +b%)

y'll-i-l-l + 2 b cosar + b

9. (a) A rod of length 2a is suspended by a string of length /, attached 1o one end.
If the string and rod revolve about the vertical with uniform angular
velocity, and their inclination to the vertical be @ an ¢ respectively, show

I £= (d ran & — 3 10n ¢ hsin g
a  (tand—tanPsingd

{b) Dwerive the equation of motion of & rigid body about o fixed axis.

]

343
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MATHEMATICS-HONOURS

MTMH-XIII
UspER-{ 1+1+1)y SYSTEM
Time Allomed: 2 Howrs Full Marks; 50
The figures in the marizin indicdic fuall mcarks.

{mndidates are réguired fo give their answers in their own words as far ax practicafble,
Al symbols are of usual significance,

GROUP-A
Answer Cuestion No. 1 and any o questions from the rest
1. {a) If Tis an unbiased estimator for &, show that 7 is a biased estimator for 2
Ph
{b) Define type-| error. 1
(¢} Define “null hypothesis™ and ~aliemating hypothesis™. 2
2. (a) Prove that the standard deviation is independent of the origin but it depends 4
on the scale of measurement.
{b)} Find the =econd, third and fourth central moment of the [reguency 1
distribution given below, Hence, find the measare of skewness and kuntosis,
Class 100- [ 1150- | 1200 | 1250- | 1300~ | 135.0. | 140.0-
Limits 1145 [N 124.9 1704 1149 1359 idd 5
| Freguency 5 15 20 3% [ m i -
1. (a) Prove that sample mean is consistent estimate of populstion mean. 4
(B) 1 X, X.. X, isa random sample from N{g. &), then show that 6
(n=1)5°

g — z:'[ri—!:l-
a

4. (n) Given the frequency function: [
flx, )= : LD Ex=f
' £

=1, elsewhere.
o test the null hypothesis B, 2% =1 against & =2, by means of single
pshserved value of x, what would be the sizes of type | and type || érrors if
the chosen interval is (1) 0.5< x (i) 1 €x 1.3 as the critical region? Also
find the power function of the Lest.

Tum 3
045 weT
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(b) Find the maximum likelihood estimate of & for distnbution
fix. @y=(1+8)&"; #=0, Dsx=],

GROUP-B
Answer Question Mo, 5 and any fwo questions [rom the rest

3. (a} Define Poinsol's central axis,
(b) What is "pich*?
(¢} Classify stability with one example of each.

6. (2} Find the centroid of the cychoid x=ai@+sind). y =a(l=cosl’} which lies
in the positive quadrant.

ik} A solid hemisphere of weight W oand radius o is placed with its curved

surface on a smoath horizontal tablie and a string of length /(< a)is attached

to 4 point on its rim and to o point on the teble. Show that the tension of the

string is ~W rﬂ_! -
s 2al =1°

7. (a) A wniform rod of length 2 has its wwer end attached by & light string of

length # to a point O, and it is consirained 10 pass through 3 fixed point 4, st

a distance ¢ vertically above O. Show that the rod is stable in the vertical
sositionr 1o 2I)
r

b} Show thut a svstem of non-coplanar forces acting on a rigid body can be
reduced wo-a wrench.

B. {a) Three forces esch equal 1o {2 act on a rigid body, one at the point (1, 0. 0)
parallel to Oy: the second at the point (0,1, 0) parallel to z- axis: the third st
the point (0, 0, 1) porallel to Ox -axis; the axes being rectangular, find the
equation of the central axis.

ih) Using the principle of virtual work deduce the condition of equilibrium for a
given system of forces acting on a ngid body.

(9]

33

I
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MATHEMATICS-HONOURS
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Time Alloted: 2 Hours Full Marks: 50

The figures in the margin indicate full marks,
Candichates are reguired fo give their enowers in their ovm worde af fiar ay practicable.

All symbols are of wwual significance,
GROUP-A
L Answer any fhree questions from the following: Ix3=3
t@) What do you mean by holonomic constraints? 1
(b} Give example of Bilateral constraints. 1
(c) For a projectile in space, write down the degrees of freedom and |
generilised coordinales.
(d) State principal of virtual work. I
2, Answer any three questions from the following: §x3 =12
{a) State and prove conservation of angular momentum for 2 system of particle. 4
(b) Show that the laws of conservation of linear momentum and the 4
conservation of energy remain invariant under Galilean transformations.
{c) What are meant by Scleronomic and Rheonomic constraints? Give examples 4
of such constraints with reasons.
(d) Write down the limatation of Newtonian Mechanics. Obtain generalized co- 4
ordinates and degrees of freedom for the moving particle in a plane curve
=g,
ie} Deduce D' Alembernt’s principle, 4
GROUP-B
3 Answer any fwe questions from the following: 2x2 =4

{a) Solve the recurrence relation a, ~8a,  +2la, . —18q,_, =10,

3044 | Turmn Ch'er
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(b} Find the logic networks corresponding to Boolean expressions A8+ CD.

(e} Show by Pigeonhole Principle that if 9 boaks are to be kept in 4 shelves,
there must be g least one shall which contain at least 3 books,

4, Answer any four questions from the following: d=d = 16
(a} Convert the Boolean function 4
Sl o=+ y+2) iz’ + o2y (x+)"+2)
in disjunctive normal form.
i(b) Solve the following recurrence relation 4

1
Uyen =t =20, =0

=g

(«) Determing the generating function of the following sequence 4
ﬂ_r Ej’ +{_'1}F 3! " ﬂl"+]Cr
(d) IF (L, = @}is distributive lattice and il a*b=a*c ond aBb=a@c for all 4

a, b, ¢ e L, show that b= ¢ and also prove that
(b Ehrc)B{cra)=(aBh)*(hTc)*(c B a)
(e) Draw aswilching circuit of the expression (F'+ D) (A" 4 BY(C" + ). 4
(f) Draw Karnaugh map and simplify the following Boolean expressions; 4
F{AB.C. D)=} (7.13, 14, 15).

GROUP-C

5. (&) Draw a graph having degree saquence (1, 2, 2, 4, §), 1
(b} How many verlices are there in 8 4-regular graph with ten edges? 1
{€) A graph (i is given below, draw the corresponding ¢ I

G
f, Answer any fforee questions from the following: Jyw |2
(a) What is simple graph? Prove that a simple graph with m{= 2} vertices must 143

bave at least fwo vertices of equal degree,

3044
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(b} Find the minimal spanning tree of the following connected weighted graph
€3 by applyving Kruskal's algarithm.

¥y
- f
|

l~I'I: q_ vl
iz

7 10 |
!

‘Ill E \Illl

fct Show that a graph is bipartite i it does not contain a cycle of odd length.
{d} Show that in 2 graph there are even numbser of vertices of odd degree,

fe) What is walk? Let G be 2 graph and w, v be two dissinet vertices of G, If
there is a walk from » to v, then there 15 a path from a to v,

‘i

3044
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MATHEMATICS-HONOURS

MTMH-XV

UNDER=(1+141) SYSTEM
Time Allotied: 2 Hours Full Marks: 50

The figures in the margin indicaie full marks.
Candidates are required tw give their answers in their own words as far as practicable,
All ymbols are of wsual significance

GROUP-A
Answer any five questions from the following Gx3 =30
1. Find. by power method, the extreme eigenvalue of the matrix 6
257
A=3 4 6|
g 9 |
2. Explain Euler's method for solving first order differential equation of the &
dy
form % = £ (2 ¥) Wxg)= .
£ Explain Gauss climination method for numerical solution of a svstem of [
simultancous » lincar equations in n unknowns,
4. Explain the method of fixed point iteration and obtain the condition of [
convergence for numerical solution of an equation of the form f(x)=0.
3 Establish Newton's backward interpolation formula {without error term). 6
. show that divided differences an: symmetric functions with respect to the fi
AFEUIMENES.
7. Explain the principle of numerical diffcrentiation, Deduce Lagranpe's f
numerical differentiation formula (without error term).
8. Prove that Newton-Raphson method converges quadricaliy, i

S 1 Trm Crver
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GROUP-IB

Answer any fouwr gquestions from the followimg:

() Describe CPU and monitor of 8 computer.
(b) Evaluate (FOT0T), —(10001), .
(¢} What is 8 microprocessor?

[0.{n} Lxplain the term BIT and BYTE.

12.

4.

(b} Distinguish between RAM and ROM.
{¢) Express 5635 as hexadecmal number.

Write a program in C to find the solution of %=:+_1'. given that y=|

when x=0.0.

Write an algonthm and drmw the flow chart of  bisection method for finding
a real root of the equation f(x)=0.

I
: : il
Write a programme in C to calculate the integral

" " RPrRR {sin:+lnglm_r}

wsIng

Simpson's % rd rule taking 25 ordinates.

Write a programme in C to find a forward difference table for a given sef of
twbular values of y= f{x)at 20 distinct equispaced values of x.

| g

=4 =20
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ANl symrholy are of wxwal siemificance,

GROUP-A
famr-=

. Answer aif questions from the following:
Tersietirn sy miven Eaa wat

(a) Convert (1010.11), into octal systen. 1
(1010.11), 0% =h wnefice F=afre

(b} What is meant by volatile and non-volatile memory of computer? Give 2
examples,
‘Computer memory'-&% Volatile 9% Non-volatile %702 5 @mm ¢ Twe
R |

(c) What are source programs and object programs? )

*Sotiree Programs' &4 “Object Programs” 95708 7 (i ¢

2 Answer any fwe questions from the following: I = p
Fmfee cu-csien i s T wje:
{a) How does compiler play the role in connecting source proprams and object i
programs?

‘Source programs” &% ‘Object programs’ (% 9% 326 (9 “Compiler™=29
Ty
(b)) Convert the hexadecimal number ZADACTR 1o hinary form. i
2ADACTHE €3 hexadecimal b= hinary-08 Fvrad &gl
(¢} Give an alporithm o add N terms of the series:
i ofifla V- o o & Sl algorithm T =mm
2 3 A

e = Je.

3: &

L
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3. Angwer any o questions from the following: TeZ =14
i m-cer 5 so Tea we:
{a) (i} Write short notes on assembly level language. 3
‘Assembly level language’ ¥ fwg Fam oo
(ii) Write a program in Fortran / C to obtain area, perimeter of & triangle 4

whiose sides are miven,
@ figree el ;e w0 ovaes TR e
«<7t) Fortran / C (ST (5ie )

(b} (I} Write a shont note on LOGICAL - IF statement. 3
LOGICAL - TF statement ¥ i 3 fiwe) e wia )
(i) Write a brief note on the generation of compuiers, 4
‘Computer’ -7 *R==m Boa e femd wa)
{ed (i} Describe “go to” statement In C with example. 4
Dotz weOUTs “C Language™8 “0 (0™ statement-43 39 we)
{i1) Wnite n C program to find 1

TaX4+3+ N,
1+ 2% 34+ N-29 30 Feinge o= a3t C o ol

GROUP-B
e
4. Answer all the questions from the following:
feiefie Tow ewefim Bew we:
(@) Find L{r"e™), z
i ot T L.
(b} State Dirichlet™s criterion for Fourier series. 2

‘Fourier series” <63 &4 ‘Dirichlet’s criterion” Faqs 2=

- im
(€} Find the radius of convergence of the Fourier series Z E-E!T}‘: : 2
=l
(2m)! x
b i 5 e (iiod iewil A e
= my”
5. Answer any fwa questions from the following: 4=2=§
e o 6 aiom B e
(a} Using Laplace transform to evaluaie 4

T Fesinsdr.
i

‘Laplace transform’ &8 HIEE I e ' gingdy -2 9 Tt s
]

i 2
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(B} Solve =*(y—z)p+ ¥ (z—x)g=="{x — ¥} by Lagrange"s method.
Fy-np+ iz -ng=="(x-y) FIEFH Lagange Rfets FaAH
==

{c} Find the Fourier series of f(x) where
- —x=x=0
'ﬂ'ﬂ_{n’a;. Gex<m’

o wrepeElla 90 Fourier series’ e 331
x—-x —m<x<0
x)= :
) {::I'—.t.. Dsx<mw
Answer any fwe questions from the following: §x2=16

frmeffers co-comon ®f0 o s wes
Solve by the method of variation of parameters the equation B
(D -6 + 1D - By =™

(0 —6IF + 11D - 6y =e™* Fa6H “variation of parameter’ T
HSE] FEE T

{a)

(b3 (i) Find the eigen valses and eigen functions of 4
%["%J T %}' =0, (1) =0=y(e), i >0.

i[;—ﬁ] +i_}r =, ¥(lj=l0m }"[.ez"'ll, A =0 -0 B gipen UM S eigen

del de) x
s e

{ii} Use Laplace transform to solve 4

J ¥
‘:;f,‘ + 5% +6y =5, W0)=2, Vi) =1.
3 d’y v ; :
‘Laplace transform -8 981 -;::-?+5— +hy=>5¢, y0)=2 y (=1~
FAHT= T
ic) Salve by method of undetermined coefficients 8

‘Undetermined CoefTicient” ez Famm Moy weesta S 23

3
L3P AL S R P P

e

& o

Thrn Civer

Tad
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GROUP-C
et

Answer aff questions from the following:
friefire woy ewelin Buw W
(a) Show that 77 —1 is divisible by 6, Yrc K.
e g, 7" — | w4 6w e, Yne N,
ih) Ina Boolean Algebea B, prove thal
(a+M=a I a+b=L
#a= 04 (4, G- Boolean Algebra B -02 (g + b)=a 4 g’ 4+ b =1

Answer any fwe questions from the following:
Tl m-ceien §f8 emes Bea e

{(a) Show that #{n), is an even, where 0> 2 is an integer and ¢ is a Euler's
phi-function.
¢ % Euler's phi-function 70 WA (6 O, g(m) TR, CHIE n>24%0
w{ely |

(b) 1e9 780023 627219 a correct UPC for some product?
I TET T 9 TR0023 627219 % fes UPC e e ¢

e} If a, b & B, then prove that (@ — &) isa lactor of a®—p, YneM.

o o b e R T M AU FE (a—b) TR a” — ", YneN - 430 TeTE
A ne N

Answer any fwe questions fram the following:
Frefifire - B eivee Tee wat
{a) Express (x+ p+ Mo+ x'z) is DNF.
(x+ v+ 2)xy+ x's) 6F DNF-& &= 300
(b} Prove that a complete DNF is identically 1.
e =0E] 7 &3 T DNF S 1,
{c) Draw the circuit of the following function and simplify it.
fT5e oM circuit TES S| G4t TR
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3=2=06

5a2 =1




