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The figures in the margin indicare full marks,
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GROUP-A
{Cell Biology)

1. Answer any six questions from the followmng: 1“6==6

{a) Name the MAF associated with Alzheimer’s disease.

(b} What is Glycocalyx?

{e) What is Tonoplast?

(d) What are lipid rafts?

{e) Retrograde transport is mediated by COPL (T/F)

() Expand APC.

(g} Lipopolysscchande is the crucial component of  (Gram
Positive/ Gram Negntive) bacteria,

{h)} Histones are rich in Histiding and Lysine. {TrueFalse)

(i) Racher's particle are found in (i) Golgi bodies (i) Chromosomes
(1ii) Mitochondria (iv) Noclews.

(j) Expand MTOC,

Ir.l

Answer any three quastions from the following: ni=49
{a) Wrile a short note on intermediate filament
{b) Write the structure and function of nuclear pore complex.
fe) State the function of Na' —K' pump.
{d) Write a short note on cdk.
(e) Explain logically the drawback of Robertson unit membrane model.
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1. Answer any axne question from the following: 10=1=10
{a) Bricfly describe the path of electrons in ETC. Add a note on ATP B4
synthetase.
() Briefly describe the fluid mosaic model of plasma membeane. Distinguish ftd
between active and passive transpaorts.
GROUP-B
(Molecular Biology)
4, Answer any four questions from the following: Ind =4

(a) RFLP is associsted with DNA fingerprinting. {True/False)

{b) RecA helps in DNA recombination. {T/F)

(¢} MName an unusual base of tRNA.

(d) Expand snRNP.

(el MName the compound used to cap mRMNA at its 5'end.

(f) DNA replication is (unidirectional hidirectional),

(2} The basic components of Polymerase chain reaction (PCR)
(i} Target INA (i) DNA polymerase
(iii) Oligonucleotide Primers and dANTPS (v} All of these

5. Answer any fwe questions from the following: w2 =8
{a} Write a short note on 505-response,
(b} Write a short note on EF-Tu-Ts cyele,
{c) Differentiate between B-DNA and Z-DNA,
(d) Describe the role of S58 protein in DNA replication.

. Answer any ome question from the following: 10=1=10

{a} What do you mean by splicing? Why it is found only in eukarvotic genome?  2+1+443
Describe the mechanism of alternate splicing. Comment on the fate of Laris
produced as by-product of splicing.

(b} Describe the process of elongation of transiation in prokaryotes. Write the G+242
functions of helicase and primase in replication.

GROUP-C
(Laboratory and Analvtic Technigues)
7. Angwer any fonur questions from the following: |=d =d
{a) What iz a palindrome?
(h] T4 ligase is used commaonly in genetic engineerng. (T/F)

1

2060



BSe/Fart-11Hons ZO0OH-TIV 2 S

{c} Mame an expression VECtor,
{d)} Expand SD5-PAGE.
{e) Write one application of a biosensor.

() What is R ?
(g) Cell fractionation is based on
(i) density centrifugation (11} electric charge
(¥ir) porosity {iv) chemical nature
8 Answer any fwe questions from the following: Ix2=5

{a) Describe essential features of cloning vector with exampée.

(b} Siate the principle of HPLC.

{€) Write a short note on restriction endonuclease.

(d) Comment on the role of autociave and laminar airflow in tissue culture.

9. Answer any one question from the following: 10=]1 =10
(a) Briefly describe the working principle of a spectro photometer. State its 44244
applications. Add a note on centrifugation.

(b) What do vou mean by Tramsgenesis? Describe methodology nvolved in it 24444
How transgenic strains are identified from naturally occurring strain?

GROUP-D
{Biochemistry)

10,  Answer any six questions from the following: |x6=6
{a) What is a zwinterion” _
(b} Write the expression for Henderson-Hasselbalch equation.
ic) Mame an Imino Acid,
{d) What is isoelectric pH?
{¢) Give an example of an anomer.
(f) Write the function of Dicer.
{g} In open chain form Galactose has ___{3/4/5/6) Chiral Centre,
h) Micro RNAs are double stranded. {True/False)
(i) Expand RISC,
(j) The Non Protein part of an enzyme is
(1} Haloenzyme {11} Apoeneyme
(iii) Vitamin (iv) Prosthetic group
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11, Answer any three questions from the followimg: I=3=9
{a) Write a note on aflosteric enzymes.
{b) Schematically represent omithine cvele.
() Classify lipid.
(d) Briefly describe the structure of a-helix.
i2) Write i short note on microlRNA.

12, Answerany ome question from the following: [0x] =10

{a) Mathematically derive Michaelis-Menten Equation. What is the unit of K? f4242
What is the significance of K7

{h) Drescribe the steps involved in glyeolysis with flow chart only. What 54342
functional role is played by phosphofruciokinase in its regulation? Why is it
called pacemaker of glvcolysis?
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GROUF-A
(Genetics)
1. Answer any four questions from the following: % = 4
fa) Define pseudoallele.
{b) Marfan Syndrome is an example of pleiotropy. {True/False)

{c) What will be the number of Barr bodies in 8 man with 444 1 XXY
chromosomal make up?

(d} Crossing over takes place between two sister chromatids. {True/F alsa).

(e} Fucosyl transferase is the enzyme that fails to function in patients with
Bombay Phenotype. ( True/False)

(f) What is the implication of test cross?

{g) Name the organclle that containg DNA in addition 1o nuclews in an animal
cell.

2, Answer any fweo questions from the following: Iud =
(a) Differentiate between pleiotropism and multiple allelism.
{b) Distinguish between incomplete dominance and codominance.
{c) What are the genetic bases of Turner Syndrome and Phenylketoneuria?
{d) Linkage and crossing over are opposing events to cach other — Justify.

1. Answer any e question from the following: 101 =10

{a) Briefly describe the Holliday model with suitable diagram. What is 64
incomplete linkage? Explain the phenomenon with example-

| g s
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ih) What is genic balance theory? What was the experimental support behind | =+544
this theory?! Briefly describe the process of X-chromosome insetivation

GROUP-B
(Basic Concept of Immunalogy)
4, Answer any four questions from the following: frd =4
[EY is the phagocyise cell present in liver, (Fill in the blank)
{b) How many constant domains are there in the heavy chain of an IgE
modecule?
(c) Mame the effector molecules secreted by cytotoxic T Ivmphocyies to
neutralize un aberrant cell.
(dy IgM is a dimeric molecule. {TrueFalse)
(e) Expand HTLV.
(f) What is hapten?
{g) Viral replication within cells is inhibited by-
(i) IL-4 iy 1L-2
(i) THFao (iv) IFN-ax
{Choose the correct oplion)
5. Answer any fwe questions from the following: I=2=6h

{n} Write a short note on opsonization.

{b) Briefly describe the process of inclusion of HIV particle into Ty cells,
{c) Describe the structure of IgA molecule.

(d) Write a short note on ADCC.

i, Answer any ane question from the following;: 101 =10

(a) Briefly describe the activation process of ‘B’ cells with suitable diagram,  (3+3)+4
Write the lunctions of various T-cell subsets.

(b} Compare the structures and properties of lgM, 1pG and Igk. What do yvou (2+2+2)+2

mean by clonal selection hypothesis? Define cviokine. 2
GROUP-C
(Animal Physiology)
1. Answer any foar questions from the following: I=4=4

(a) Whar 15 diapedesis?
ib) Define osmogoniomnmer,

(] First sound of heant beat is the sound of closer of valve and
valve (Fill in the blank=)

P
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{d} What is foramen of Monm?

{e) Release of peptides leads te an increase in the scoretion of
pancreatic cnzymies into the small intestine. (Fill in the blank)

(f) During the rising phase of action potential-

(13 voltage-gated Na' channels open

(i) voltage-gated Na' channels close

() volage-gated K- channels open

(v} voltage-gated K channels close (Choose the correct option)
(2) Expand PAF.

8 Answer any fwe questions from the following: ud =

{a) Write 4 note on the regulation of water balance in mammals.

(b) Write the sequence of events in absorption of Vitamin B); in human,
(e} What are the R&ET state of haemoglohin?

{d} Comment on the counter current mechanism of thermoregulation.

9. Answer any ene question from the following; 10=] =10

(a) What is action potential? Give an account of synaptic transmission of 2+5+3
impulse with special reference to chemica! synapse. Add & note on electrical

EyTIApSE.
(k) Write down the principle of ECG. Briefly describe the process of sodium 443+3)
and glucose reabsorption in kidney.
GROUP-D
{Endocrinology and Reproductive Biology)
10.  Answer any eight questions from the following; 1x8=13§
(a) What is the function of ghrelin?
(b} Calcitonin is secreted from of thyroid gland. (Fill in
the blank)
{c) *F" cells of pancreas seerete . {Fill in the blank)
(d) Write the name of the hormone secreted from Pars intermedia of pituitary
glhand.

i) Give an example of merocrine gland.
(1) Each of the following is an amino derivative, except-

(i) Epinephrine (i) Melatonin
(it} Thyroxine (iv) TSH
() 15 the precursor moleculs for the synthesis of all steroid

hormaones. (Fill in the blank)
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(h) Which anterior pituitary hormone tnggers ovulation?
(1) The mam hormone neleased by the corpus utéum 15
(i) LH (it} FSH
(111} Testosterans (iv]) Procesterom:
(i) Differentinte batween neurchormone and neuropeptide.
(k] Which porial system plavs a pivotal role in neuro=endocrine integration?
{1) The product of adenylyl cvelase is AFI i thie blank)

11.  Answer any fowr questions from the following: Ing =2
(a) What sre catecholumines? Stute their functions.
(b] Write the name of the néurbendocrine hormones secreted in insects,
(¢} Classify hormone receptors on the basis of their occurrence.

(d) Whar are the hormones secreted by gastro-infestinal system? Mention their
functions,

(¢} How does ADH reguiate volume of uring?
i} Mention the roles of hormones secreted by adrenal medulla.
{g) Write a short note on spermiogencsis,

12, Answer any one question from the following: 10=] = 10

ja) Classify hormones according 1o their chemical nature. Write the difference G2+
between exocring and endocrine gland. Name four hormones secreted from
anterior pituitary.

(b) What is meamt by feedback mechanism? Explain positive and negative  I4+{44d)
feedback mechanisms with suitable examples.

200



BSeiPart-1HGen ALOOG-TVZO S

COOMCH BEHAR PANCHANAN BARMA UNIVERSITY
H.5c. General Part-11 Examinations, 2018

ZOOLOGY-GENERAL

LO0OG-IV

UnNpER-(1+1+1) SYSTEM

Time Allotied: 2 Hours

[
-

The figures in the margin indicale full marks

Full Marks: 50

Candidates are required to give their answers in their own words s far as practicable,
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Histology, Developmental Biology, Endocrinology and Immunology

Answer any five questions from the following:
ferafifirs m-conmn ofsl® 2o Bea wal

{a) What is Sacch™s rule?
Saceh's rule 7 9

(b1 Define fertilizin.
wifiwEfes aa wra e

iel What do you know about “CGoiter™?
STEp R B AT el

{d) What is phosvitin and lipovitellin
FHfeir € HRrefeEE oy

ied Wrike the role of macrophages,
TTETFLES gial e

() What s corpus Juteum?
i el 2 o

Answer any_four questions from the following:
frsietae cl-ceit BiWie e T whas

(2} Compare protostomia with Deuterostomia.

coaTE o hhraimE s gFe w0
(b} Write the rele of LH in ovulation.
I H-=49 =7 (FCd
2 |

£x3=10

5%d = 20
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(e} What is calcitonin? Write its source and functions. 24142
sl & o afba Bex 4 e oo

{d} Write about toxoid vaceine with example. 4+
B [ woenad TuimeE (e |

(e} Write the structure and function of Igk. 3+2
gE-£2 Lol

Ny Write about fate map of frog with dingram. 3
ke CFD 3 S T e

(g} Write a short note on complete cleavage, 5
seond ErEs s T o

3 Answer any fwe questions from the following: =2=20

faufETs - §iF s Tea e

() Write the principle ol viccination. What is primary and secondary 3+2+2+3
immunization? What is live attenunted vaccine?
Boteara qeefe oo wefEe o o Betee 7 » B ofqds B
oy

(b} What is vitellogenesis? Write a short note on cortical reaction. Describe the 2+4+4
hormonal control of oogenesis.

Terbremraeig o o wflam Biam s T oo Brewmbo oo o wm
ferrmss i e
ic) Briefly describe the structure of pituitary, List the hormones secreted from fred
antenor pituitary with their funetions.
RERER oo ada) = wa PRI e e sarmmelin s i o

{dy Define spermatogencsis. Write the process of spermatogencsis. Add a note | +6r+3
on hormonal control of spermatogenesis.

~ETAD-47 M@ T 43 THE T i aa e
e

kd
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| Animal Physiology, Molecular Biology and Biotechnology|

I Answer any five questions from the following: a5 = ()
Frefefae oot of5fe dom B me:

{a] Define neurotransmitter.
AR EE R e o
(b} What is ribozyme?
mETAroE o ¢
ic) Mention the role of Vitamin K in blood coagutation,
% ot Tl -7 e B 3
(d) MName any two respiratory pigments of invertebratas,
TG o ol-cEn Bl WEReTEE A G
(e) What is restriction endonuelease?
e araliEiEw &y
{1 What do you mesn by standard deviation?
Standard deyviation T90% 4 e ¢
{g) Differentiate between DNA and RNA,
DINA S8 RINA-T 0 ofid 3081

(h) What is codon ond anticodon?
erse & SFDTErE g

|-a

Answer any fonr questions from the following: Sx4 =20
TS (- BEfE o e e

(1) What is Okaeski fragment”
amee] daw fE

e b |
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{h) Deseribe Rho-dependent termination af transcription in prokanvotes.
(RGN W Rho-Teaia Dflrss Tt 2 we)

{c) Write a short note on chlonde shift.
@IZE g e T oaee

(d) State the functions of DNA polymemses in prokarvotic DNA replication.
(ERTTEEGI 0 DNA afEETae DNA AeRmes 25 Hen

{e) How O is being transported through blood?”
e WY ), e mAs Wy

(M Explamn the genetic basis of ABO blood group.
ABO-7w nror famme &l e

3. Answer any fwe questions from the following: = =20
Fiifire cLeon 515 et Tt wet
ta) What is action potential? How does action potential assist in Nerve impulse 2+6+2
trunsmission? Define hy perpolarization.
e iigarwm oy off BEE uw Rw osRmE YEm wE oy
SRR - e (T

(b} What do you mean by plasmid vector? State the applications of plasmid and  2+{3+3)42
plismid vector in biotechnology, Define shuttle vector,

HEE (5 0T [ @ ¢ T o el 6 piEhe sEan g9ad
T | BibE (SR W Ew

{e) Nlustrate the extrinsic pathway of blood coagulation in vertebrates. State the 6+2+2
role of Vitamin K in it. What are formed elements of blood”

AL extrinsic pathway ] #18) TEERE Viamin K-02 g 50490
AE formed elements 7 ¢

id) What is Wohble hypothesis? Mention the sieps of prokaryotic iranslation. 2+8
Waobhle hypothesis 7 3 cormias T awefa o

(]

2140




BSe Part-11MHons /BOTH-1V /2008

COOCH BEHAR PANCHANAN BARMA UNIVERSITY
B.Sc. Honowrs Part-11 Examinations, 2018

BOTANY-HONOURS
BOTH-IV

UnpER-{ 1+ 1+1) SYSTEM
Time Allotted: 4 Hours Full Marks: 70

The figures in the margin indicate full marks,
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1. Answer the following questions: 2x7=14
{a) Distinguish between indented and bracketed keys.
(b} Mame the type genus of Poscese and Labiatae
() Name two phyiogeographical regions of India (after D. Chatterjee, 1960).
() Write the full form of IUCN and ICBN.
(¢} Distinguish between commensalism and amensalism.
(f} Deline beverages. Give an example.

(g} Define lectotype and paratype.

2. Answer any fwo questions Trom the following: 16%2 =32

{a) Give an outline of the classification of Angiosperms. as proposed by Br+fr+4
Takhtajan. Mention briefly its major merits and demerits. How does it differ
friom Engler nnd Prantl’s system?

{h) Characterize the family Orchidaceae. Why is it regarded us the highest THHS
evolved family among monocots? Discuss the advanced festures of
AsleTacene,

{e) Deseribe the morphological and  apstomical adaptations met  within 8+8
hydrophvites and halophytes.,

(d) What are mangroves? Write the scientific numes of two commenly found — 2+32-12
plant at Sundarbans. Compare between the floristic pattern of Eastern
Himalaya and Western Himalaya.

06 T Oiwer
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i Answer any thiree questions from the following:

{a) Define succession. State the mechanism of succession,

(b) Write the distinguishing features of the following pairs of families—
{i} Solanaceae and Acanthacene
{ii) Lamiacese and Rubiaceae.

(e} Write notes on the following:
{11 Effective Pubbcaiion
(i) Chemotaxonomy,

(d} Name two sctive principles and pans used of the following plants—
(i} Meem
(i} Kalmegh
(i) Cortander
{iv] Cinnaman,

{e) Mention the importance of Botanic garden. Name two Botanic gardens of
West Bengal.

4

ZHMG

§x3 =24
2+6
4-+4

4+4
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1r
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BOTANY-HONDURS
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The figres in the margin indicate full marks,

Full Marks: T

{ andidates are reguired io give their apswers i thele own words as far as praclicable

Al symbols are of wswal significance

Answer the following questions:
{a) What is Redox potential?
{b} Name two amino acids which have more than one asymmetric carbor.
{e) What do vou mesn by spoplosis?

(dy What types of RNA and protein found in Prokaryotic and Eukaryotic
Ribosomes?

{e) What are lamins?T What are their functions™
(1) What are Switterions?
(g) Name two unusual bases of -RNA,

Answer any fwe questions from the following:
(a) Describe “B* DNA structure in detail giving chomical structure of different
hases. How does it differ from *Z" DNAT

(b) Derive Michaelis-Menten eguation in relation o Kinetics of enzymatic
aclion, State the significance of km.

(¢) Define nucleic acid. Tlustrate: the semi-conservative method of DNA
replication, What are conservative dispersive and semi-conservative Types of
DN A replication”

(d) Define meiosis. Describe with sketches the events of first meiotic prophase.
Compare meiosis with mitosis.

Answer any three questions from the following:
i1} Describe the structure of chloroplast with suitable diagram.

(b} Classify enzymes sccording w IUBMB citing example. Whai is sctivation
energy of an enzyme?

2007 I

I5T= 14

[oxd =32

|42

2143

I+10+4

§x3 =24
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{c} Distinguish between: 4+3
(i}  Mitocondrial ribosome and cyvtoplasmic ribosome.
i) Working principles of SEM and TEM.

(d} Wnie in bnel: A
(i) Epimer and Ancmer
(i) Trighvcerides
(iin) Ci5 and GOGAT
{ivd Uncompetitive inhibition in enzyme kinetics.

(e} Write short notes on: 4+4
(i} Muoclear pore complex
(i) Clover leaf model of --RNA,

Pl
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Candidates are required fo give their answers in their own wordy as for as practicable.
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1. Answer the following guestions: Ix5=35

Tufefe smafem Ten mos
{a} What is the function of t-RNAT
t-RINA-ST 7 el
(b} Define test cross.
Ry
ic} In which stage of meiosis crossing over takes place?
TR TR WY PR (R T g
(d)} What is the function of telomerase?
(RCPTRICAS -3 7% 7 7

{¢) What are transition and transversion mutation?
Urafere wm Ieremsin Wew=m & ¢

i B Answer any ame question from the following: le=1=16
fraiaiee ool @it o Tew wst
{a) Describe the mechanism of DNA replication with suitable diagram. 16
B e DNA efefEeRe mie = e

{b) Describe the structure and [unction of Golgi complex. How polyploidy is B+8
used in plant improvement with reference to hybrid species?
swfiaiin W o o A oo, TiEe s wew W G
Tz «fEeniia sl e

2104 I
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3. Answer any fwe questions from the following:
Fraffie cr-cost §fF aives B mat
{a) Describe with suitable example, the different tvpes of numencal variations
of chromosome. State the function of plasmid DNA.
Torge TwE AT GRS ifen e et wREE (numerical
variations) SWEEAT FE SIS DNA -7 305 &)
(b} Write short notes on;
o1 et et e
{i) Structure of gene
- I
{ii} Transposon
il
(iii) Endoplasmic reticulum.
aratErETTE @A

{c) What is Mendelism? Describe the dihybrid cross conducted by Mendel with
the help of chegquerboand.

cerefonors o copee W <ffire B o R G e e A

{d) Describe the structure of chromosome with special reference to its
ultrastructure.

R 95 SR E CFWRTEAR 5 3

2108 -

12%2=24

1042
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BOTANY-GENERAL

BOTG-V
UNDER-{1+1+1} S¥STEM
Time Allotted: 2 Hours Full Marks: 45
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Candidates are FE"{iI'I'.rH"!.-’t.I' o gve their grswers i their awn weordy as far ax Frﬂ.-_-j'f'_-nﬁ,.'._-_
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1. Answer the following questions: 125=35

frufeiire smefim Sum me:

{a) Name a disaccharide.
4= fi- =R = &

{b) What are halophytes?
wnrg Bfew f g

(€} Write the full form of IAA and IBA.
IAA G4 [BA -3 %51 09 G0

{d} Mention one functional role of Magnesium in plants.
Bl oo TSR el el giim o

(e} What is red drop?

oniEs e e
y 3 Answer any eme gquestion from the following: 16=1= 16
fslie @-com o5 arse Taw wes
{a) What is plant succession? Describe various stages of succession in 2+14
hydrosere,

TfgH-=rfm (succession) 7 ¢ TEmEFfE Rfee »rfrmes =wemsst =0
(b} What is leghacmoglobin? Name one symbiotic and one free-living nitrogen 242412
fixing organism. Discuss the process of symbiotic nitrogen fixation with
diagram.
o-fErananEe @ ¢ 0al TaEd g s 2 E ST e madhe
-3 W ew | Fedi® AiEines W T Baws =
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Answer any fee questions from the following:
Tt o-cren 50 arm Tam wes

(a) What is glvcosidic bond? Differentiate between reducing and non-reducing
sugars. Classify carbohydrates with examples.
siEreriics a9 & ¢ v o= oifie o w1 o) BemEen
e e

(b) Describe the different phyto-geographical regions of India according to D.
Chartterjee (1960). How is conservation of forests practiced?

fE, BiHIam (dxbo) W5 SHean Sm-cenEs wwaef = #@) 39
TR e T WA W "

{€) What is transpiraticn? Stme the rele of K fon in opening and closing of
stomats. Mention significance of transpiration.

s o g eray TOUmA O3 W8 K jon-g SR Q| e oy
=]

{d) Differentiate between:

ey cesres

{i) C; plants and C plants
Cs TR A% O, T

(i) Gibberellin and Cytokinin
i o3 RS

(iii) Aerobic and anacrobic respiration.
TG =T TS WA

3%}

12=2= 24

23]

1iH2

24832
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Full Marks: 6i)

Camelichates are reguired fo give their auowery n their own words as e as praciicable

Al symbals are of weaad sigmificance

Answer Question No. 1 and anv five qoestions from the rest
Answer any five questions from the following:

{a} Why are sulfur and phosphorus ylides are more stable than nitrogen viides?

(b} Why cvanide lon is used as o unigue catalyst in Benzion condensation
reaction”

ich lsopropy]l bromide is found to eliminate HBr ot a faster rate in DMS0-
t1BuOK than in ExOH-EiOK.

(d) Why are aliphatic diszonium fons o unstable 1o bo isolaed as salis?

{e) Why cvclopropyl hatides don’t display 5.2 reactions?

() An o funsaturated ketone does not undergo epoxidation with HzOw in
acidic medium. Explain,

- {a) 2, 3-pentadiene is chiral and exist as a pair of enantiomers — Justify.

ib) Predict the product{s) with explanation

{1} Trans-2-aminocyclohexmnol ——& 4

(i) )\S:m (i) PhLi_ _
) HsL (i HAO™

CHs
icl How would wou prove the ntramclecular nmoture of  Hofmann
rearrangement’”

. (a} Arrange the following nucleophiles in order of increasing nucleophilicity

with explanation
{1) PhOY , CIHOCOO™, Mel), MeS

5]
(i) NHz —~NH,. NH;, NH;, Ph-NH;

b} Alkyl lithium adds to sterically hindered ketones whereas Grignard reagents
fail o do s0 — Why?

e

3
1
!
T
]
wh

T Ouer
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fc) What happens when (5)-PhCHIOHKCH; 15 separately treated with (i) SOCI; 3
in ether and (i) SOCL; in pyridine? Give the mechanism in each case using
flving wedge formula.

4. Carry put the following conversions: (any five) 2x5= |1

L) ﬁl

('H]' 1E%E | EHJ—EWE_[-H_I

0 CH:OH
]
(B  CHy-C-H —3> HOHC ~C~CH0H
CHAOH

0 om0 — LI,
NH;
e ﬁ}‘@'

CH;

- &-5

it i
CH; - C—CHy; ——> CH; =CH~ C‘ CHy

3. Predict the product with plausible mechanism: (any five) 2=x5=10

(4) CHy CH-CHy el ,

COsMe

\E:j’ Cone. H:S04

CHO
{c) g (CH;C0R0D
CHyCONa™

OH
5
OOH NaOH™

2018
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{e) CH;y

e =

CHs

CHy~ CHy
(f) Cm Bl . .,
e H
6. (&) What are asymmetric and disymmetric allenes? 1
(b} How would you resalve the following racemic aming acid, (£) PRCH{NH;) 3
COOH?
{c) Berween (1) & (1), which compound would be resolvable and why!

I-#

il El—fT'=E ={HEL &
H

(d) What is axia! chirality?

a

7. (a) p-NN-Dimethylaminobenzaldehyde does not undergo beneoin 3
condenzation, but when miked with benraldehyde, condensation takes place.
Explain,

i{b) Discuss the term migratory aptitude with the help of pinacol-pinacoione
rearrangement.

ic) Lossen and Hofmann rearmngements are mechanistically similar — Justify. 3

{d) What is abnormal Beckmann rearrangement?

=

I

. Write short notes on any four of the following: 23wl = |}
{a) Haloform Reaction
(b} Wittig Resetion
(¢} Newshboring Group Partcipation
id) Oppesaver Oxidation
(&) Svn-glimination,

%, (w) Identifv A, B, T in the following reaction sequence- 3

CHy = OO H e A 1 g gt

FLS0, P
A

{h) Which of the following undergoes easy decarboxviation? 1

CionH
L., o
(n

{11

2008 3 Tuarn Chver
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(e} State synthetic uses of any theee of the following:
(i) 9-BBN
(i) Organolithium compound
(i) HIO,
(iv) Sel:

10.(a) Identify the reagents for the following conversion. Justify vour snswer.

Gyl e Coom

(b) Hydrazone formation requires an optimum pH of the resction medium.

Explain.
{e) Predict the major product in the following reaction.

(i) d::_’zj MePBA _

) Mel

CH; = CH -CH;
L)

(d} Write a reaction mechantsm for the fallowing transformation.

Ly
O Me O 0 M

L“"*t'.'ll-;t e s Iit":ll"-‘1

ErH

2003
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CHEMISTRY-HONOURS
CEMH-1V

UNDER-{1+1+1) SYSTEM

Time Allotted: 4 Hours Full Marks: 60

The figrurer in the margin indicare full marks.

Candidites are required to give their answers in thelr awn words as far as proclicable,

All symbaly are of wxual sgnificance.

Answer Question No. 1 and any five questions from the rest

Credits will be given to the candidate for answering the questions to the
point.
. Explain why (nny five)
{a) PCls ig known but Pls is not known,
ih) Fluorine is regarded as peculiar halogen amang other halogens.
{c} Mercury is liguid at room temperaturg,

(dy Addition of SbF: enhances the acidity of pure HF while the addition of NaF
reduces its acidity.

{2) Interhalogen compounds are generally more reactive than halogens
(11 Hard-soft hehavior is not unigue.

2, (a) Mention the differences between nuclear reactions and chemical reactions.

(b} Write down & comparative account of Alpha (), Beta (i) and Gamma (y)
rays.

{¢) What is meant by ‘magic number'? Cite evidences in s favour in terms of
hinding energy curve.

(d} The half-life of radium is 1590 years. How long will it ke for 1g of the
element 1o lose 0.1 g?

3. (a) What is meant by decay constant and average life period of a radio element?
Deduce a relation between them.

2004 |

225 =10

()

Fiy 1

T-d

242
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Rl

(k) What are the possible causes of some sotopes to show radioactivity?

(e} Write down the pattern of radioactive disimegration for series of 40 4 2 fvpe
with example.

(d) Caleulate the number of ¢ and J particles for the following nuclear change:

Zi%qr 11e
17— oy,

. (a) Explain the term *Muelear Cross Section”.

(b} Briefly discuss the principle of Isotope Dilution Analysis.
{c) Explain the term “Nuclewr Binding Energy” and “Mass defects’.
(d) The activity of a radioactive element falls from 3110 disintegrations per

miinite o SEG disimtegrations per mimine over a perod of 40 davs, What are
the disintegration constant and hall life of the elemem?

. [a) Write down the charaeteristios of hard / soft acids and bases.

ib) Hard wcids prefer 1o combine with hard bases ond soft acids prefer to
combine with soft bases. Give a brief cxplanation on account of this
sintement.

() Comment on the stronger acids among the (ollowing pairs:
(i) [CofHOp] and [Co(H;0)]"
(i) [ANH:0))" and [Ga(H=O)R]™

{d) CHyHg is taken as reference for the classification of hard or soft base
- Explain.

() What is acidity function? How does it compare the strengths of strong acids?
(b} Classify the following as hard / soft acids / hases;
(i NPT i P D H (i) 0y
(o) CulSCN }."' is more stable than CufSCN} Faplain
{d) Why witer s described as being amphotenc? Explain with example.

{e) What is pH? One litre of an acidic solution of pH = 2 be mixed with two
litrgs of other acidic solution of pH = 3. Caloulate the resulting pH.

{a) Briefly give 8 comparative account of N, P, A=, Sb and Bi with regard 10
1) oxecation stes (i) hvdndes,
(b} Drscuss inert pair effect with example.

{¢) Why is gelatin used in Rasching’s synthesis of hvdrazine” Mention two uses
of hvdrazing.

{d) Comment on the bonding nature in Diborane.

Jt

2iM

i

[

e B s S

tad

(]
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8. {a} Discuss the geometrics of X0, XeFs and XeOF, with the help of VSEPR 3
theory,
(b} Mercurous ion is diammagnetic: -Explain. 2
(¢)  HiC—CHyCH: —CH: — OH F50sH N . .
ShFe, 503
L
Tdentify A and B.
(d) What happens when a solution of AghCh s odded o an excess of sodium 2

thiosulphate and the mixture is warmed afier acidification?
(e} Draw the structure of 1:05. |

F-d

9. {a) PFsand PF; do not hydrolyse though PClL and PCLL does. Explain,
ib) Write down the product of the reaction berweaen PaN-Clg and NH..
(¢} What are pseudohnlogens? Give examples.

Bd b B

(d) Xenon forms Moorides only with even number of fluorine atoms whereas
todine forms fluorides only with odd number of fluorine atoms. Explain.

(e) Why iz borazine called “inorganic benzene™?

B

1. Write short notes on: (any five) 2uf= 10
(a) Nessler's reagent
(b} Thionic acid
(¢} Clathrate compounds
{d) Inorganic graphite
(e} Borax
{t} Lithopone.
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Answer Question No. 1 and any five guestions from the rest

1. Answer any five questions from the following: 2x5=10
13} What ix the significance of conductance ratio Lﬁ:ﬂl.a".‘l.'l':q] for a weak
electroiyie?

ib} Phenolphthalein is not a suitable indicator for the titration of HC1 against
NHLOH, Why?

ic) The lowering of chemical potentinl of the solvent in presence of a solute is
an entropy effect. Comment,

{d) A 10°°M) HCL solution was diluted 1000 times. s there any change of pH?
Expluin.

{e) Surfuce energy is always a positive quantity. Explain.

(N YVan't Hofl equation provides. guantifative approach of the Le-Chateher's
principle. Explarn.

g} Calculate number of phases (), components (C) and degrec’s of freedom
(F) for the system “witer al its freszing point”.

2, (2) Derive Van't Hoff equation for temperature dependence of equilibrium 3
constant,
{h) The equilibrium constant (K,) for the reaction 4
C{8HH:0 (g) —— Halg)+CO(g) can be expressed by
In Ax = # + Constant

Calculate AH" for the reaciion at 25°C.

361 I Furn Ot
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(c) The value of AG” for the resction NaOulg) 2 NOu(g) is 461 kJ
calculate the value of Ky and & for the same reaction at 25°C,

3. {a) What do you mean by the angle of contact of a liquid on a solid surface?
Show that the surface tension and surface energy have the same dimension,

(b} A sphere of witer of radivs | mm is sprayed imo ten million drops of same
stze. Find the work done, (=72 dvnes’ cm)

(e} Write the Debye eguation of total molar polarization. And then using this
cquation and temperature method, caleulste the dipole moment (p) of
substances,

4. {a) Deduce the relation between vapour pressures and their mole fractions in g
banary liguid mixture.
fhl 7.52 gm of phenol is dissolved in 100g. of a solvent of K =14, If the
depression of freczing point is 7K, then find out the percentage of phenol
that dimerises.
() What do vou mean by osmutic pressure’ Relative lowenng of vapour
pressure ts a colligative property, — Explain.

5. (a) Denive Gibh's phase rule.
Calculate the number of components. degree of freedom. phases in the
svstemn “Dissociation of NHC| (8) 7= NH{g) + HCIl (g} in vacuum™.
(b} Deduce the relation of Van't Hoff factor and degree of dissociation.

{e) Define specific conductance and equivalence conductance with proper
formula and units.

6. {a) How can vou determine the ionic conductonce of an elecirolvie by
measuring the transport number of the ions?
ib) A conductivity cell has a resistance of 250 {1 when filled with 0.02 M KCI
al 293K and one of 107 (X when filled with 6 = |67 M NHOH solution,
The specific conduction of 0.02 M KCl is 0277 Q@ m™' and the equivalent
conductivities of NH." and OH® are 7.34 = 107" and 0.0198 m® oquiv ' "'
respectively. Caleulate the cell constant and degree of dissociation of
NH;OH solution in 6 * 107 M solution.

i¢) Caleulate the mean ionie activity co-efficient of AICL; in 4 solution ot 25°C
which is 0,018 w.rt. AICH and 0.02 M w.rl. HC| with the help of Debye-
Huckel limiting law, [Given A = 0.509)

7. {a} Why concentrated HCT is not used for precipitation of Gr-1 ions?
(b) What do vou mean by bulfer capacity” Find out the condition when it has

e valoe.

i¢) Derive the equation of pH on hydrolysis of a salt of weak acid ond hase.

o z

|+d
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8. {a) What are the essential conditions fir a compound to serve as an acid-base

10,

indicator? Explain with a suitable example.
k) Calculate the pl of the solution obtained by mixing 10 ml of 0.2{N) KOH
with 30 ml 0.1(N) CH;COOH. (K, = 2% 107%)
(e) A Cu rod is dipped into a 1{M) solution of ZnS0y. Find cut the equilibrinm
constant and equilibrism concentration of Cu™' jon al 25°C. Given
E' ., =076V and £ L, =40.34V.
&= TN Cu=" \Cu

. {8} Define the standard electrode potential and standard emf of & cell. What arc

their units?
(b} The emf of the following cell is 1.71 volis at 25°C
Zn| Zn** (a = 0.01)fFe”* (a = 0.001) . Fe'" (a=001) pt
Calculate the equilibriom constant of the reaction
Zn+2Fe” =Zn™" +2 Fe'" at 25°C.

ic) Describe the following types of electrodes mentioning example, electrode
reaction and expression lor electrode potential —
(1) Mewml-sparingly soluble salt electrodes.
(11} Cias electrodes.

Write a shorl nole on {any fewr):
{a) Duhem-Marpules cquation
(b} Parzchor
(e} Usmosis and reverse osmosis
(d) Reference electrodes
(¢} Potentiometric titration
(fi Common ion effect and its application
{g} Thermodynamic criterion of phase equilibrium

2010 3

3+

25x4 =10
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Group-A
fes .
{Orrganic)
Answer any fthree questions from the following
Fftfes o G wom Ber we
I Explain the following (any four): 2554 = 10
T WA (-G BT
{a) Benzene behaves as o saturated compound although it contains three double
bonds

el g Foa s o stas B sreps cho R TRe =

(b} In spite of the presence of Ketomethyl group sceloacctic ester fails in
respond Haloform tess,

e el e R s fanm, wge e g J

O T
() Why iz alkyl derivative of ammonia more basic than ammania?
i g i e apim, ancafm aee wfie wilin o
(d) Meso-tartaric acid is optically inactive.
m‘ﬁ'ﬂ'ﬁﬁnwﬁﬁmmmu
() Nitration of toluene chiefly occurs at m-pasition.
T S e s o

2111 i Flarn Dvver
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2. (a) How is ethyl magnesium bromide prepared in the laboratory?

S Frenre Tuits AT @RS =S W e v

{b) Suggest synthesis of a primary, a sccondary and a tertiary alcohol using
alkyl magnesium iodide.
R T WTEEE AR w0 e a9l ol = ove®
e ol TR s Ferebm we, oeey

{c) Giving reasons, state vour choice in using alkylation or acylation process in
preparing n=propyl benzene from benzenc,
iR (T n-meie RSN EETE SRS SIFTRCTE W s i
o WHR = TR R Fan

(d) Chlorobenzene is less resctive than ¢yclohexyl chloride in substitution
process,
sfEam REFIS AT TS T SR e

3. (&) In spite of the presence of an aldehyde group, glucose doesn't react with
NaHS50; — Why?

srATET wre s v die A0ee aff NalSO,-4 =% Rl sm s

(b) Explain, giving examples, the phenomenon of (i) Racemization (i)
Mezomerization.
Twismrmen TR Fa e e e = () @PEEEeE e (i)
AT |

{c) Predict the products (A-D) of the following reactions.
faefefie ffirmefn Bevm wwdulm (A D) B 3

. CHCy, KOH WalOH, H5
(0 CabtaliFa :.m *(a) = (B
NH Bry, KOH N
(i) CetsCOH ————+(C) )

4, {a) Represent a-glucose and f-glucose by Haworth projection formula,
T TSI o-TRCHIE W [ ETEE-ST T (0
(b} How wouald you prepare the following from benzene-diazonium chloride?

(i) Benzonitrile (ii) Benzoio acid

{i1i) lodobenzene {iv) Phenol

{v) Benzene

Ffeie dinaf e ol smoetinm ERlT oos el 5a0e §
(i) ComTEEE (i) i wfE

(i) SRS {iv) CoE

(v) coiEa

2uin

2+

242
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(¢} Convert the following;
(1) Nitrobenzene to me-nitroaniline (i) Cinnamic acid to benzaldehyde.

wiigada EEn
(i) A oo au-sranRRE (i) el anfs cice corefiss

¥, Wrile short notes on (any four):

Wi e o s

{2) Inversion of cane sugar
ETERTA = G TR

{h) Benroin condensation
CETEE ST

(¢) Mutarotation
R el

(d) Schmids reaction
fre fafem

fe) Aromatic jons
wpemcabe e e

(f) Ozonolysis of ortho-xylene.
U e

GROUP-B
a1

(Inorganic)
Answer any fwo questions from the following
Frefifire cu-csran §f% snowe e we
6. (a) “Borazine is called inorganic benzene™ — Justify the statement.
“Borazine -5 WE ie= 1 @ - Siefm et et o
ib) What is Nessler's reapent? How it is propared?
o e [ ¢ fei af mwe sy
{c) What is “peracid of sulphur? Give one example with structure.
HeTFiCER TR Ry ol w Herm Beaead we

2111

ik

5=

25%4 =10
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7.

{a) Compare the chemistry of oxygen and sulphuor on the basis of their hydrides.
gEss (imain e il =z v o Ars seniEs asn el =
(b} Discuss briefly about the basic character of lodine.
G il o Feeie omee S
{c) Write a note on Terylene.
Terylene-2 436 g B @om

. (o) Describe one important method of extraction of tin (Sn).

e ol ewgerf uy-Fmrm smfi wyes s
i) Discuss briefly abow carbonization of coal.
TR e e Al R e

{c) Write u short note on mercury-amine compounds.
i e cil s e Felig B oson)

2111
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GROUP-A
faem-=

{Inorganic)

Answer any fwe from the following questions
S o-ouA 5l st bew wte

I. (&) Write down the geometrical isomerism of [PUNH pCl;). .

[PUNH;)Cl:] (i wpfifes wemraie® oran

{b) Tetrahedral complexes usually do not show geometncal isomerism -~ 2
Expiain.
veardy el (itefd Ay wpfEids st o S )

(e} [Nifen)s]™ is more stable than [Ni(NH:)e]™ — Why? 2
[Nifen)s] " caf Wl (Ni(NEL;) ] T 0 ¢

{d) Define ambidentate ligand with suitable example, 1.5

Ambidentate ligand BH1E2emE 2 =)

2. (o) Write down the IUPAC name of the following complexes. 1+1
Fraferfrs effe weefim (UPAC AR ee
1) [NHDMG)] (il) Ka[ PtFs ]
(h) Explain inner-metatlic complexes with examples, 3
e e wlie o B, ot e
{e) How many isomers are possible for [Cofen :Ch|CI7? Draw the structures. 23
[Colen)sClaCI -0 Fwe 7wl (@ 7 p a0m vl ome

N1 1 Turm Chver




BSe./Part-10Gen SJCEMG-V2Z01H

1. () Why is NayS;0; solution is called secondary standard solution?
Wity 5,0, S0 GO O a0l e <) B ¢

(b} Write down the principles and chemical reactions of Fe' — K.Cr0s
TiEration.

Fe'™ - R, Cry0, Wi a1 o spmite fimnal o

(e} lodine is sparingly soluble in water but dissolves completely in an aqueous
solutien of KI. Explain why?

e O R w e K e e Eee e ER ) EReme e o)
iy Define mode,
WS (O (RIS

GROUP-B
Ema

{Physical)
Answer Question Mo. 4 and any hee from the rest.

& Answer any four questions from the following:

T el sefP aee Ben mas

{a) What is wave-particle duality?
e tven oy

(k) During titration of oxalic acid by KMn{y, the pink colour disappears slowty
af the beginning but rapidly afterwards - Explain.
KMnO, Wi s apifares s fiiem s e maem o) of fia
s e v e weiis T - e

(e} Reaction rate increases with increasing temperature — Explain,
Tl R v e vikce 9 o - et s

(d) 'Gold Na. for Haemoglobin is 0.03°. Explain the statément.
R o A 0,03" ) el wd W)

(e} Do you expect the pH of pure water at 100°C to be 7, less than 7 or greater
thun 77 Explain vour answer,

TR W (00°C BeeR Ros BEE pH 7, 7 S 3w W T et o
cetafl Bra ¢ rera BerEn wrw e v

in Liﬁmmdmdﬂnﬁhiunium—lhplnjn,
W B K e LT e B i et — e W

2112

L3

]

2.5%4 =10




B.SePar-I1Gen  CEMG-VZUIE

5. (a) Distinguish between order and molecularity of a reaction 25
i ow ao e woyg wde) e
b} How is the order of a reaction be determined by half-life period method? 3
i e omfere ol Wirmn o= e o ey

() State and explain Einstein’s law of photochemical equivalence. 2.5
Wi arpilE e el et wal R W aw g

{d) Find the amount of energy in caloric of one Einstein light having wave 2
length 2000A.

20004 TR L] EE weno oo o8 wfiaNEa Wi i S e
et 2

&, (0) Stmte Kohlrousch's law of independent migration of ions and discuss its 142
application,

e Wil e coae s e o e wafle e ioes e

(b} What are the advantages of conduclometric titration over oedinary 2
valumetric titration?

e wmpefore emnigae wEe i e ianelE B e

(¢} Which indicator is used in the titration of CHyCOO0H vs NaOH and why? 2
CHyCOOH < NaOk SRl oota Frdoe qmem o w o @ 7
(d} Find the pH of the mixture of 0,05 M Lactic acid and 0.1 M Sodium Lactate. 2

[K, for Lactic acid = 1.37=10°1].
0,05 M wiieRe e g 0,1 M oo s e pH e wm)

ie) Give one example of basic buffer. |
wfl widim ey T we)

3
7. (8) Derive the squation pH =1=4Px,, +piK, ~pk, ]
p!l=%[p!{_ +pK, —pK, | e afew sm)
() Expluin the electrical properties of colloids. i
e Eere el i e

() Calculate the minimum uncertainty in position (4z) for a vehicle of mass 3+
400 kg moving with speed 40 £ 0.00]1 km he™'. Comment on wouir resile
(h = 6,627 = 107 JS5),
400 ky =0R a=f A 40 = 0.001 km hr' ofire P Rl evow

el STne (4r) TR S0l CETHR Belee TV AT Whe (h ~ 6.627
1™ Js).

Twrn Civer

i
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8. Write short notes on any fwe from (a) and any fwo from (b)
(%) o40% -CRICT 515 e () % LT wfRw e S e
(a) (i} Calomelelectrode
s ik
(i) Solubility product and common ion effect
RIS e T S Sl
(i) Quantum viekd
coTuntiia Beenas
(b} (i} Auto camlysis
wurfisy Wi
(it} Partition function
il
(i) Mernst equation for cell reaction.
mfﬁw#ﬂﬂn

2112
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The figtres in the margin indicae full marks
Candideates are reguived fo give their answers in thelr own words as far as practicable,
Al symbals are of wsual stgnificance.

Answer Question No. 1 and any five questions from the rest. taking at least
ane question from each group.

I. (4) A planoconvex leas {u=3/2) is of thickness 3 cm. If the madivs of 3

curvature of the curved surface be 8 cm, calculate the minimum distance
between an ohject and its real image.

() s it possible 1o construct an AND gate using transistors anly? Justify.

{¢) What would happen to the interference pattem if the entire apparatus used in
the experiment is immersed in water?

b

id) The barrier potential across a p-n junciion diode cannot be measured simply 2.5

by connecting a volimeter across the diode terminal — Explain why?

GROUFP-A
| Geometric Optics|

2. {a) Describe with @ ¢lear ray diagram, the working of 2 Ramsden’s ege-piece. 3+2

What are its advantages and disadvantages?

{b} Obtain the cardinal points of this eve-piece.

{c) Is it desirable o increase the magnification of an astronomical telescope
beyond 2000 or so? Explain,

{d) Why is the effective aperture of astronomical telescope objective large?

1, {a)} Ohtain the condition for achromatism for two lines placed in contact,

(b) Derive 2 -2 B8 for refraction at a single spherical surfuce by

v M F
psing Fermat's principle.

Turn Cwer

Fed
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fc} What are the advantages of using a compound evepiece”? Compare between +2
the Huygen's and Ramsden’s evepicces.
{d} An achromatic converging combination of focal length 60 ¢m is formed with 2

a convex lens of crown glass and a concave lens of flint glass placed in
contact with each other. Caleulate their focal lengths, if dispersive power of
crown glass is 0.03 and that of the Mint glass is 0.05.

GROUFP-H
[Physical Optics|
4. {a) What do you mean by the coherent source? Discuss how it can be achieved 3
in practice.
(b} Deduce the working formula for determining the wavelength of light by 4
Fresnel biprism.

{¢) Show that in two dimensions the shape of the fringes in Young's experiment 34141
is hyperbolic. Why are these fringes called non-localised? In the
experiment, if the screen is placed horizontally, then what would be the
change in fringe patternT

5, (a) Describe with necessary theory, the Fresnel type of diffraction due to 4+2
straight edge. Show the intensity distribution in the diffraction patiern and
commenl an ils features,
(b} Two spectral lines have wave lengths i and A+dd (dd<<d) 3
respectively, Show that their angular separation in a grating spactrometer is
4 =dif\Jlta+B) mi* — 7 where (@t b) in the grating element, m is the
order of the lines obsarved.

() Compare berween double-slit diffraction patiern and the interference patiern 3
m Young's double slit experiment. Give three pomis.

6. (a) Fxplain the method of formation of MNewlon's ring o determine the 4
refractive index of liguid.
(b) Find the missing ordeér for a double slit Fraunhafer diffraction pattern if the k]
slit widths are 01,15 mm and they are (.6 mm apart.
{c) Find the condition for minimum spherical aberration i a lens system. 3
{d) Prove that in case of interference, light energy does not violet the faw of 2

conservation of energy,

7. {n) Describe Michelson™s interferometer and explain s uses. Under what 5+4
condition the circular and straight fringes will be produced by it?
{b) The primary focal length of a zone plate is 15 cm for the light of wave 3

length 500 nm. Caleulate the radius of the central zone on the zone plate.
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GROUP-C
[Eleetronics|

B. {a) Write down the Thevenins theorem. Apply it at terminals @ and b to find the 3
power associated with the 32V source in figure below,

40 (19 1%
—AAAN AN ASN—

F 3 4 i 300 100 === A1

AR

{b} Explain how a Zener diode is used as a voltage regulator with variation of 3
fosd resistunce and the variation of input voltage.

(¢} Explain what do you mean by ideal current source and ideal voltage source. 3

{d} In common base circuit e =0.90, If the base current iz 90 pA, what is 3
emiter current and what is collector current

9. (a) Use 2's complement method 1o perform the subtraction 48 - 24.

[

{b) What are positive logic and negative logic? Draw a positive logic transistor 143
OR circuit and explain its operation.
{c) Explain using the concept of load line and -paint, how a transistor can act 3
as a switch,
(d) [ATB]CY 3
00 00
[0(0|1]1
CACAE D
EIEERE
Lo 0|0
1[ol1]e
EE
LEEE

Design a circuit for the above truth table with minimum number of gates.

2045 3
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COOCH BEHAR PANCHANAN BARMA UNIVERSITY
B.Sc. Honours Part-11 Examinations, 2018

PHYSICS-HONOURS

PHSH-V

UNDER-{1+1+1) SYSTEM
Time Allotied: 4 Hours Full Marks: 70

The figures in the margin indicate full marks.
Candidates are required to give thesr answers in their own words as far as practicable.
ANl svmbols are of wsual significance.

Answer Question Mo, 1 and any five questions from the rest taking at least
two from each group.

l. (4) Prove that energy reversible heat engine weorking between the same two 3
temperatures has same efficiency.

(b} The current in a circuit is given by (=4 ¢ ", where = is a constant having 3
dimension of time. Show that the r.m.s current for the period =0 o ! =z is

i P |
iJr e
& 2

(€) Can a kitchen be cooled by keeping the door of a refrigerator open®?
{d) What is internal energy? Is it a state function? Explain.

GROUP-A
(Thermodynamics)
2. () Consider the infinitesimal quantity: dF ={x" - ¥)dx +xdy. Is dF an exact 3
differential? If dG = ‘ﬁ' , does G become an exact differential?
&
b} From the 1" law of theemodynamics, show that 3

« —.’.ﬂ%mfﬁ) ffif'fw
ks Verl.\ar ),

I Tum (ver
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) A gas hos two specific heats, whereas a liquid has only one = Explain. 3

(d) A reversible engine converts one sixth of heat input into work, When the 3
temperature of the sink is reduced by 62 K, its efficiency is doubled, Find
the temperature of the source and sink.

3.(a) A Carmnot engine operates between [ & I with & gas as working substance §
whose equation of state is P —=h) = KT, Workout expressions for the heat
absorbed and the work done in each pant of the cvele and show that the

efficiency of the cycle is :r=[1 —;]

[

(h) Two globes of volume ¥ & ¥ contain m & n: moles respectively of two
ideal pases a1 the same temperature. A valve connecting the two is opened
and the gases mix withowt any reactions. Show that, change in entropy

AS=n Rin-Lo5 4 Rin B258,

¥
| 2
ic) Compare the efficiencics of the cycles ABCA as shown in fig. (a) and 3
fig. (b).
.',T TH
Tyl-—M p T L. i
I
|
|
Tl B L s i
] 1 | |
ﬂ i i | ::
3 < 0 3, 3 5
fig. (a) fig . (b)
id} Give briefly the physical significance of entropy. 2
4, (a) Starting from the statistical definition of entropy show that when an 4
infinitesimally small amount of heat JQ is added to a system, keeping its
virlume and number of particles constant, the change in entropy is % .

(b} What is Joule-Thomson effect? Show that the entropy of a system 1+2+3
undergoing Joule-Thomson effect remains constant. Deduce the relation-

=% ?-—F] —F]. where p denoies cocfficient and ather terms arc
Cp| \OT ),

T

{¢) Why hvdrogen gas cannol be liguefied by LT, expansion al ordinary room 2
temperature?
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5. (@) A substance with lntent heats Ly and Ly at melting point and bailing point
Tw and Tw respectively has specific heat C, between these two temperatures,

C=+mT+nT, where I, m, i are constants.

Find the change in entropy of unit mass of substance when it is convered o
vapour state st Ty from solid state at Ty

(b} The efficiency of a Camot engine can be increased by increasing the source
temperature or decreasing the sink temperature. Which one is more efficient
way?

(e} Provethat G =8 + T(%] . where symbaols have their ssual meaning,

k
{d)} Draw the P~ ¥V dingrams of an isochoric and isobaric process.

GROUP-B
(Electricity-1T)

6. (a) Using Ampere’s law, calculate the magnetic field at a point inside a long
current carring solenoid.

(b} Verify that the magnetic vector potential 4 due to uniform magnetic field
Bis A= (FxB).

{c) Show that the magnetic moment associated with the orbital motion of the

electron in the 1™ Bokr orbit of a H-stom is of magnitude o .

dxm

(d) Derive an cxpression for the force on a8 magnetic dipole placed in a
non-uniform magnetic field.

7. (n) What do you mean by hysteresis in a ferromagnetic material? Show that the
hvsteresis loss per unit volume per cyvele of magnetization 15 equal to the
irea enclosed by the B-H loop.

(b} A cylindrical wire of radius "a’ and permeability u carries a steady free
current /. Find the value of 2 & A bath inside and outside of the wire,
(e} What is a magnetic circuit? Establish the fundamental equation for u

magnetic circuit. Make a comparative stody betwéen a magnetic circuit & an
electric circuit,

B. {a) Set up the com.{. equation for a series L-C-R circuit driven by n.¢. vollage,
Solve the equation to find out the current in the circuit. How does the
impedance of the circuit behaves at resonance”?

2040 3

24342
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(b) In & material, the magnetisation is M =(231 - 2ck)Am ™. What is the bound 2
current density”

{c) Prove that for a thermocouple- H:T%. where symbols have usual 3
meaning,

9, {3} Define and explain the significance of the rm.s. value of current in an ac.  1+1+2#]
circuit. What is power factor in a.c. cireuit? What is wanless current?

(b} Deseribe the working principle of Anderson’s bridge for measurement of an 4
unknown inductance.
{c} A single-phase 50 kKVA transformer has primary voltage of 6600 V and i

secondary voltage of 256 V and has 32 secondary turns,

Calculste the number of primary tums and primary and secondary
currents.
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Fime Allotted: 2 Hours Full Marks: 45
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Answer Question No | and other theree questions taking at least eme question
froum each group
y o 2N S E0Ere HEm i s 430 o oY o ws R e
TEg W

I. {a) A parallel plate capacitor consists of two plates. of arca 5(M cm each 3
separnted by a sheet of mica (LOT5 cm thick. Find the capacitance in
microfarad, if di-elecinic constant of mica s 6.5,
=l 500 cm® cwzys TR snnwae 9 w1eg #ie =i 40E 0.075 cm GoR
EHE | T A Wi wudll TR 6.5 Sirvee wrafee aeereg e uEl
o5 mw 8 AN e AR way WELETING et w0

(b} Add the numbers (111011115, (MOI01.101); ond express the resull in 2
decimal form.
(0L, (10101101, Semare o s g ol el
wafere e )

(€} Draw the circuit diagram of a4 bridge rectifier and explain its principle of 3
selion

o=l Fro o @ (Bridee Rectifier) T8 5 wea @ @ifale o
{d)} Write down the expression for Lorentz force in magnelostics. I
i (Srew ooy e TR R G

Giroup-A
{Electrostatics)

2. (o) State and provie Goauss’s theorem in elecirosiatics. 143
g wfte wuame wibom walh Fee 2o a3 ek a3

2 1 Ly
2135 | NN
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(b}

(<l

{d}

3 ()

(b}

e

4. (a)

ih)

lc

What do you understand by potential of an electrically charped matier?
ol wiveiis =5a ;o Fes o9 0e @ Gy

Distinguish berween polar and non-polar di-electric medium.

Grrrdl o wEd) opifEntee s fewa onde fees =)

Show that clectric lines of forces cross equipotential swrfaces at right angles
crale o6 wlbe g slteg T el am a0

Caleulate the electric fizld intensity of an eleciric di-pole at a distance » from
midpoint of the di-pole and making an angle & with the di-pole axis

a5 fee oo a5 e o TR 6 U TTR AR O e wafE o
e Frsa el =

A slab of di-electric is inserted in the air gap of parallel plate capacitor.
Show that the capacitance per unil area of the capacitor is doubled if di-
electric constant & =

Ix—

electnic and x = thickness of di-electric.

aFl FAEEE HTE 4R WS A W a3l aiagiEs wew e
FHI1 G011 R (U, MIEEE SO CRETAE waey TWed g ol valenlie

i 7
- td o, (M J T vEiaies Te S SR i A o
AL -

o x o s e

The potentinis of two rain drops of mdin 3 mm and 4 mm are 60 esu and 70
st Caleulate the change in energy when these bwo drops are coalesced.

3 mm €92 4 mm < BEE 9 9fie @6k elee fem WRE 60 esu 4= 70
esu | I Gitre wrrerae W e e =fesm 3w «feda =

. where o = air thickness before insertion of di-

k=

Siate the Guwss's law in o di-electric medivm and derive s differeniial
form.
wmfmifes wm MEom 2 B o a0 oz s 5ol few son

Dreduce an expression for the electrostitic pressune developed on the surface
of an insulated charped comnductor,

e efgeie «Rand oo bys Egles prve ool i e o)
Fxplain briefly the expression Vx E =0 for electrostatics.

foe wftafavm Vx £ =0 wfieaibn mfee o e

Group-B
(Corrent Electricity)

5. (n) Stofe and explain Morton’s theorem.

2158
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{h) Using Thevenin®s theorem, find current through section AB of the following 4
circuit.
(MTERAT BeH A9 A E IEATE AR 4R W fien sarfes wfe
Frairen wis Ty ata

A

AT WA
20 30
6y _— §4ﬂ et
B
(2) Im the case of a long solenoid, prove that the intensity of the magnetic field 4

at a point well inside 15 double than that a1 any end of the solenaoid,

e AN i oan et oo o, e wEdl e G o
S (7 (] A o e

fi. (a}) When will 2 Wheatstone bridge be called "balanced” ? What is the condition 141
for such balance?

wEROEM 10w W wey aipe B cace ¢ 98 W W o8 ey M|
REE

(b} Derive an expression of current passing throogh the galvanometer in in 4
unbalanced Wheatstone bridge.

W A W SEGOW dnER ww aEerafitran oy o safe e
T Ak e 3w

() State the Riot-Savart low, Derive an expression of magnetic field induction 244
-al a point on the axis of @ current.carrving coil using Biot-Savart law.

Aa-ref a0 HEh e s oF s oenm em aal ofealE R
Farls W T i - B Ghve mice e o

¥.otay Show that the currenl m a do ciroull contammg a resislance and an 4
inductance grows exponenticilly,

wﬂﬁmmwmmmﬁﬂm

(b} For an alternating current § = i sinay deduce a relation between r.m.s valoe 3
and average value of the current.
(=i sinen s g oo, sREEEm s ot ol aE v W T
weofel fochn =02

o) Distinguish betweon Peltier heating and Joule heating. 3

olbem femelae e a9 w5 amsire o awe w) e 9y
id) Dastinguish between bhallistic and dead-beat galvanometer,
Aleloe gu ous-F6 wamm seTeHRTEE W sde o

(o]

Turm Cver
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s
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Group-U
(Electromics-I)

8. (a) Distinguish between Avakinche breakdown and Zener breakdown,
(e 7% (Fener hreakdown) @% S (395 | Avalanche breakdown)
&7 e e e

(b} What is meant by “doping” of a semiconductor eryvstal and what s jts efTect”
How are n-type and p-type crystals formed?
i) e cEve ga el 8 e o B [y @R e ponae ey
ety

(¢} For a transistor §=50 and /; = 20pA . Find the vaiue of I
ol et g= 50 9 [, =20pA TF [ 93 9F W e e

(d) What is Zener dicde?
e e oy 3

9. (8} A logic expression is ¥ = AB+ AC + BC _ Simplify the Boolcan expression,
and draw a practical circuit using AND, OR and NOT gates.
@ ooy ST ¥ = AR+ AC + BC | 48 s ot wefes 5
< AND, OR 8 NOT ol a0 wariqee ada) [ba wwa =0

(b} Draw o circuit diagram lor AND gate using discrete elements and write
down iis truth table.

wiEn T A AND oG ade 5w W O Om FEERen
gt |
(e} Subtract (101} from (10070},
(10010); M (101 ), o ag)
id) State and exploin De-Morgan's theorem.
T werm-n Bemim s e g amg e

21535
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Time Alloited: 2 Hours Full Marks: 45
The figures in the margin indicate full marks.

Condidnies are requuired to give their answers in their aown words as far ar praciicable.
AN svmbals are of wsual significance.

Answer (uestion Mo. | and other three questions taking at least eme question from cach group
> Wt ER O U FE (M0 Fare G@il S o e wes fERlE s Sen e

|. {3} Show that the half-life of & radicactive nucleus is 1, = ﬂji A = decay 2
canstant.
e i anf mﬁ?ﬁﬁﬁmﬂ&r{&q:iﬂ A ), = B
R
(b)) Give : &Iu: definition of diamagnetic, paramagnetic and ferromagnetic 3
material,

foartlye, snrSies o sHIFYe SHNIGE T W
{c) At what speed a particle is moving if its mass is double compared 10 the rest

%]

s
e e aal e v g f e ee gm e
id) For & tvpical transistor, the eollector current is .95 times the emitters 2
current. Calculate the current amplification factor for the iransisior in CE
miode.

e culh e TS maes wffueqrm (.95 =9, 2 Iafsrla
mode-d Eike 2% fHada aaw B e

GROUP-A
(SPECIAL THEORY OF RELATIVITY)

2. {a) What are the difficulties in physics which led to the concept of relativity 2
theory?

HRITAWTTR (TR T Ao et maaie T o g

2156 T urn Over
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b}

(el

(d}

3. (a)

(h)

(3]

{d)

4. (a)

(b}

Show that the space time interval v’ 4 f b= =t is invarfant under

Lorents transformation,
Fle O W W w7 2o S e evReEa
Ll

Prove that the relativistic Kinetic ¢neigy T'= e —m,.,r: and fram that prove

R l 5 :
the non-relativistic kKinctic energy T=im'|-". symbol carmry their wssual
mieaning.
e w0 weefes wlfE Fome’ - mct ew Te sl o e
T Hene sl I=l1m~.-’,{ﬁﬁeﬁraﬁ-raﬂmh

A radioactive nucleus of half-life | j sec moves through the laboratory al
2.7 #10" emfe. What will be its half- life as measured by an observer in the
laboratory? Velocity of light in air = 310" cm/s.

walh reufi e (WEEmm) siEea | posee of e 2.7 10"
cmy/s STETaT «FR | AR O AT A 47 WeEER I v
(R ey "SI FEITH SR o = 3= 10" em/s

Deduce the theory of velocity sddition based on special theory of relativity,
Tt wicefretar fef st o woumes Teem afid s
Show that two simullaneous events al different positions on an inertial frome

of reference are nol in general simoltaneows in another inertial reference
frzme in relative motion with the previously said one.

e 1 gl weln Fofem W wwe wrww o ovve wBa Ree
el wiiets @ e sreg fAohmeTs et 3w e

Two particles approsch each other with a speed of 0.6 ¢, where ¢ i the
velocity of light. What is their relative speed?

ulh == e o 0.6 ¢ HfETay s are) BEe welEE e e e
¢ =l S EEEE A

O the bisis of Lorentz ransformation discuss lengih contraction.,

(IS FHPE T FEO T Wahe i e

GHROUP-B
{Atomic & Nuchar Physics)
What do vou mean by positive ray? Explain Thomson parabola experiment
regarding posilive ravs.
W A W AR ¢ 0% 1P enfireieern e S wiegs emie e a)
Discuss Pauli’s Exclusion principle,
el weads e wiremsa e

sl
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{c) First line of Balmer serics of hydrogen atom has a wave length 656.3A. 2
What will be the second line wavelength of the series?

SETEITE AT A G S R TR 656,34 | oo i SEuE
et Tl et st wried ¢

(d} What is isctope und 1sobar?
WECTH™ @ WEFEE T50E & e

¥ ]

3. (a) What da you mean by mass-defect and binding encrgy of a nucleus? 3
a=Tb aara Sumls € T e s §1 o g

(B} Calculate the value of the hinding cncrgy in the case of 'J0. Given 3
m?=].m3141munnd m,=1. 008982 amu.

"0 -2 TewpfE Fdu a0 28 my= 1008 | 42 amu 4 m=1.008982 amu |

{c) What are the primary functions ol clectric and magnetic fields in a 3
evclotron?
sl PR wibures o FeErEmEa i wmeln @ A

(d) Complete the nucleus reactions L5415
st fefmrala weom wm)

@B+ H=S] J*—] ]+ :He

ek 5 L] i &
(i) A% 2o y-—L oy iF.

GROUP-C
(Solid State Physics and Elementary Quantum Mechanics)

6. (1} Deline a single crystal. How does a erystal differ from a lamee? Determine 1142
the number of the nearest neighbour and nearest neighbour distance in
terms of lattice parameter for menoatomic foe. structure.
aaf e EEE A We | EE o eniee S F sl o e iR
feo, ST ) Wb MRl FPTF noarcst neighbour-<@ TN &
nearest neighbour-42 5% fefa =)

ib} Explain the cause of hysteresis phenomenon in ferromagnetic material. 1+1

What does the area of the loop signify™
epupiTEE e BT anh e A WE) 9% AR (ORI T
F1 9

(¢} The first order Brage reflection is formed when X-rays of wavelength 3

0.842 A iz made incident on a ervstal at glancing angle 8%, What will be
alancing angle for the third order reflection?

0.842 A TEHHNR X-ray T 87 (Glancing angle) & wefee = o= a9
sfemeram oo = oneul WE) FENM oW el oS @ (Glancing
angle) Tacfe =

2156 3 - L
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(d) Define Farmi level, intrinsic cemiconductor and extrinsic semiconductor. I+ 1+

Farmi %, o =i « wftes sdedfizE e v

7. (@) What are the difference between Compton effect and Ramian effect? 3
wrdw fFm e T TiFem s seelE F F
(b} What aré Stoke and anti-Stokes lines in Raman speciram™
T AT oo Ghiew @ e Rt o @ a9re # i ¢

i) Write down the time-dependent Schetdinger equation explaining different
LErms i it
¥ Temarers enfisea it o oW &9 s [afsn ewale aitm e

(d) What is photo~electric effect? Write down Einstein’s equation of photo- T4+142
electric effect. How can this equation explain the principal facts relating o
photo-glectric effect?
e g Wi e wfe wlmelt onn) oF =St
e wioe Aeefe whaafie a Fesns save ~1m Sien =)

i

b

8. (a) What do vou mean by Avalanche break down and Zencr breakdown? 3
FEE 130 (Avalanche break down) 9 (59 o] 90 &) (0 9
ib) When the light emined from LED and what is its uses? 142
F4 LED i wew Fee o on gragasiE Ay

ic} Drawing a neat diagram explain how Zener diode maintain constant voltnge +
scross @ load,

&= wFwE EUhET FE e e FEm EeR e e e
el A SN

{d) What do vou mean by depletion region of a p-n junction diode”
- O WSS e Ty e aane ) onca ¢

2]

2156
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GROUP-A
I. {n) Stute Leibmite™s test of convergence for an alternsting series. 2
(b} Give an example of a function which is continuous in a cenain domain but 2
not uniformly continuous there,
2 Answer any e questions from the Tollowing; I =
(a) Prove that every absolutely convergent series is convergent.
_ ¥ . IF x 15 rational
(b} Show that the fupction [ defined as [fix)= | x EonnT e
) ) 1|I =x. I x 15 rrationa)
: . s ; I
i= discontinuous a1 x = a where *a” is a rational number gnd o = =
(¢) Given n real numbers o, @.,...a, find the value of x for which } (x—g,)’
j=l
1% THMTIL,
3 Answer any twe questions from the following: §¥Z = |0

{a} Siate and prove the Intermediate Value theorem on continuity,
(b} Find the maximum value of the function fix)=]3=x]+ |2+ x| +]|5—x].

{e) Testthe convergence of the series

fat ay [3* _:""1[4* 4]
e 4 [ i e .
I’ IJ | 2* 3 33
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4.

3

GROUP-R

State Schwarz's theorem on the equality of two
denivatives of a real valued function of two variables.

second order mixed

Answer any fwe questions from the following:

() Forthe function f(x, )= ,1:4-—1_ X ) ={0,0)

0, {x. )= (0.0)
Show that Young's theorem conditions are not satislied.
x
{hy If w= = PR
symmetric elation.
{c) State the theorem on exisience and uniqueness of an implicit function.
Apply the theorem on the 3+ y+x° =0 near (0, 0).

. prove that w, v, w are connected by &
x—-y

GROUP-C
Answer the following questions:
(3) Find the oblique asymptote of = xe'".

(b) Examine the curve 7 (14 x) = ¥7(1 — x) for singular points at the origin.

Answer any e questions from the following:

i =1

() I f, = I::" sinxdr and a> |, show that £, +mn—1}, =n[%) ‘

i1 Ll

(h) Find the area included between the curve Py =gt =2 and s
Ay TIIploLes.

{e) Show thit the nirmal al any point of the  curve
r=wucosi+efsin®, y=asint!—affcos@, 15 ot a constant distance from
the ongin.

Answer any e questions from the following:

{#) Show that the points of intersection of the curve,
2y =2 y—- 4.1]-: +dx = 14xy 1—6,;'1 +dx + by+1=0 and s asymptotes
lie on the ling Bx+ 2y +1=10

- -

(b} Show that the pedal equation of the ellipse £+L: =] with respect to a
=

L

N "
focus is —=—~=1.
g
il |

(€} Find the centre of Gravity of the area of the astroid x + v =™ lying in

the [irst quadrant.

r-d

=i

'l
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COOCH BEHAR PANCHANAN BARMA UNIVERSITY
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MATHEMATICS-HONOURS

MTMH-V1
UnDER-{141+1) SYSTEM
Time Allatted: 2 Howrs Full Marks: 50

The figures in the margin indicate full marks.

Candidates are required fo give their answers in their own words av far ax practicable.
Al mamboly are of wswal sigmffeance.

GROUP-A

b
L If f:la. bl— R be continuous on [a, ] and j_ﬂ:jdx =), prove that 3 at 2

least a point ¢ €[a, b] such that f{c)=10.

2. Answer any fwe questions from the following: duI=4§
{a) A function fis defined on [0, 1] by 4
Sixy=x xell, 1lmQ
=L xel0, I]-0
| |
Find [;' and Il,l" . Deduce that fis not integrable on [0, 1],
I [
i
I iz o
(bl Prowe that = < ——, 4
2 ]E‘u-#—x! rx’ B
{¢) Prove that if f:[a, A] =R is continuous on [a, #], then fis imegrable on 4

[, B].

GROUP-B

Answer Question Mo, 3 and any three questions from the rest

3, (a) Prove that with usual notation, = vy
(b)) State Kepler's Taw of planetary motion.

[ R B

20633 | Tum Ot
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4 (=)
(b}

5. {a)

(b}

&, ()

{b)

7. (a)

b

AR

Fund tangential and nommad acceleration of a particle moving on a plane.

A straight wbe (smooth) turns about one extremity O in a horizontal plane
with uniform angular velocity & Originally a particle is placed in the tube at
a distance ‘o’ from O and projected towards O with a velocity V. Show that

if e, e pirticle will ieach O in i —tan h"‘}—m.
i [ir]

A spherical raindrop of radius a em falls from rest through a vertical height
h, receiving throughout the motion an accumulation of condensed vapour o
the rate of & gm per em®/sec, no vertical force bul gravity acting, show thai

4
when it reaches the ground, its radius will be Jt.."lﬁ,."g‘ 1+\|'t+ £d ]

2hk?

A particle moves under a central acceleration ﬂ;. It is projecied from an
F

apse at a distance ‘@’ from the centre of force with a velocity equal to 2

times the velocity in a circle a1 the same. Show that the path is r:ns% =,
WL

Ohtain the acceleration of a moving particle referred to rectangular axes OX
and OY, which are not fixed in space, but rotate about the origin in their

awn plane.

A weightless elastic string, of natural length [ and modulus of elasticity 2
has two equal particles of mass mr at its ends and lies on a smooth horizontul
table perpendicular to an edge with one particle just hanging over. Show that
the other particle will pass over at the end of time ¢ given by the equation

gl . 5 |
el ., Mot | e !
2 S sin \3 .I'r :*"

If the planet were suddenly stopped in its orbit, supposed circular, then show

-
that it would fall into the Sun in o time which is JT'I' times the period of the
plianet’s revolution.

A bead moves along a rough curved wire which is such that it changes is
direction of motion with constant angular velocity. Show that a possible
form of the wire is an cquiangular spiral.

el
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COOCH BEHAR PANCHANAN BARMA UNIVERSITY
B.S¢. Honours Part-11 Examinations, 2018

MATHEMATICS-HONOURS
MTMH-VII

UnpER-{1+1+1) Svs1EM
Time Allotted: 2 Hours Full Marks: 50

The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words as for as procticable.
All symbols are of wual significance.

GROUP-A
l. {a) Let (& be a group and /1 be a subgroup of ¢, Let @, be &, Then prove that )
all =bH ifa'be H.
(b} What arc the units of the ring (Z.+, )7 |
2. Answer any fwe questions from the following: Gu2 =12
(m) (1) State and prove the Lagrange’s theorem for a finite group, 4
{ii)} Prove that ({2, +) is a non-cvelic group. 2
{h) {1} Prove thai the charactensiic of an inlegral domam 5 cither zero Or a 4
prime number,
{iiy Let & be an abelian group of order & containing an element of order 3. 4
Prove that (7 is a cyelic group.
{c} Show that a finite integral domain is a field. 4+2

Give an example of a finite integral domain.

GROUP-B

o

T

(2} Prove that for vectors e, J in g BEvclidean space F, (o, ) =0iF and only if -
|+ Bl + | B

{b) Defime himear Functional

wirm L ier
2034 :
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4. Answer any hee questions from the following: =2 =12
(m) (i) If @, v are any two veclors in a Fuclidean space F. then show thar 4
[Coeav) [ || s || Il w]l. the equality holds when w, v are lincarly dependent.
{i1) Prove that an orthonormal set of vectors in 8 Euclidenn spsce V ois 2
lingarly independent.
(k) Extend the set of vectors {(2, 3, =1}, (1. -2.-4)] to an orthogonal basis 6
of the Euclidean space B’ with standard inner product and also find the
associpted orthonormal basis.
(c) Stare and prove Sylvester’s law (of nullity) in vector space. fh
RO
4. (a) Stare Green's theorem in the plane. 2
{b) Prove that gradg(x, v.z)is an irrotational vector, 2
. Answer any fwe questions from the followmg: 3x1=6
(8) Find the circulstion of F around ¢ where F= 1 + 2+ xk and ¢ is the 3

circle ' +y' =1, z2=0
(B} If Fedcosmr+bsinn where @ b, nare consianis then prove that 3
Fx %:n{ﬁxiﬁ.

X

(e} For the function [f{x. ¥)= F B 2 find the magnitude of the directional L
+ ¥
derivative making an angle 457 with positive direction of x- axis at the point
(1.2}
7. Answer any fwo questions from the following: §=2=10
(8} Verify Stoke's theorem for F e (2 - y!lf—_m':j — 'z k. where § is the 3
upper half of the sphere x° + 3" 4 27 =1 and [ is its boundary.
{b) Find the equations of Osculating plane, normal plane and rectifying plane o 5
. a
the twisted cubic x =E:.y=r'.:=?.
{¢) Prove that curl {ﬂ ﬁr } = - ril + 'T', (. FF (@ 150 COnsSnt vectonl. 3
r o

P2

2034
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MATHEMATICS-HONOURS

MTMH-VINI
UNDER=(1+1+1) SYSTEM

Time Allotted: 2 Hours Full Marks; 50

The figures in the margin indicate full marks,

Candidates are reguired to give their answers in their own words as far as practicable.

AN symbels are of usul significance.

GROUP-A
1. Answer all questions from the following:

{a} The axis of a right cong, veriex O, makes equal angles with the coordinate
axes, and the cone pusses through the line drawn from O, with direction
cosines proportional to {1, — 2, 2). Find the equation o the cone.

{b) Find equation of a normal to the surfice x+2y+32—3=0.

(¢) Perpendiculurs PL, PM, PN arc drawn from the point P {a, b, c) to the
coordinate planes. Show that the equation of the plane LMN is

X O
=i =g
a b «
2, Answer any rwe guestions from the following:
" . x=2 y=2 -5
(a) Determine the value of { so that the lines > == g and

¥l _y=2 z=3
! 1

(b) Find the equation of the sphere which passes through the points
(1,0, 0y, 00,1, 0) (0, 0, 1} and has the least possihle radivs.

(¢} Prove that the plane ax+by+cz=0 cus the cone yz+zx+xy=0 1n

MERY IICrSect.

: TP I AL L.
perpendicular hines if —+ —+—=10
a b oo
2 Answer any fwie questions from the following:

{a)} Reduce the following equation to standard form and determine the type of
conitoid represented by it.

20 4+ 24y +Br+5=0

2035

8]

[ ]
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(b) Find the shorest distance between Bhie straight fines ¥ = -"T= :;3 7
and x+2y+Tal=3p+r47.
(¢} Find a set of three mutually perpendicular generators of the cone 7
Syr—Box —3xy=0.
GROUP-B
- 2 . . " . ; .ﬂ""_]. I
4. {a) Find a particular integral of the Differential equation Y + y=1 : i
. . ' ; i ﬂ':_\' dy
(B} Test the exactness of the Differential equation {1 +x }~‘-£—=-+3:E+}-—-{.I- 2
(¢} Show that ==Inx transform the cquation X'y, +xy +4y=0 Into .
- dli 4 ulﬂ'
¥ +4y= 0, where ¥, =E':—, A I:r_
. Answer any fwo questions from the following: 452=38
(a) Salve (y+ z)dx+(r+x)dvr+(x+ v)de=0, 4
5 i l& [ d}' -
th) Solve the equation — =y =¢', —+x=1. 4
¥ et ot
(¢} Find the differential equation of the set of all right circular cones whose axes 4
coincide with z-axis.
B Answer any fwe questions from the following: 6x2=12

(a) Solve the following using Charpit®s method.

px’ + 2gy = pg = 2xz,
{b) Find the cigen values and eigen functions of
d{ dy) A
—|x— |+—yp=0 (A0 W)=, v(e")=0.
nb:( d&:] o { W =0, me)

ic) Solve the differential equation

¥

i 3
Lt ysin (0= 1,y =2
i

using Laplace transform.

(SN}

2035
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MATHEMATICS-GENERAL

MTMG-IV
UNDER-(I+1+1) SYSTEM
Time Allotted:; 2 Hours Full Marks; 50

The figures in the margin indicate full marks,
Candidates are required to give their answers in their own words as far as pracricabie,
All symbols are of wsual significance.

GROUP-A
fa=d-=

Answer Question No. | and 2 compulsority and any neo from the rest (ie., from 3 to 5)
3 A AL Y Y e R u e (0-RR 517 An TEm We (o 0N ¢ HL ST )

1. Answer any fwe guestions from the following: 2u2=4

frrsfeore - #fF sicea Sew wes
I

ia) Eumiu:lhl:mnv:rgm:eui'fl o L 2
pltXx
e -t e e
s X
{b) Evaluate:/ 5 fefn i [l 2. 2
2
' g s T ¥ 2
(¢} Show that/erte or, [ sin® deos Belb=—". 2
1] :
- Answer any fue questions from the following; Ix¥l=6
e cr-camal w16 sivea G whes
iy xlog2

{a) Show that/ (+416 (8, _F lovg( ]+ tam &) el =
1]

2134 | Tum Cver
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I
{b) Show that / Geste @, | d L

all+ r]wn'll+2:—r:' Wz

(c) Evaluate / 99 fdn an
o202

3. (a) Find the area of the region boundead by the astroid
P4y R,
Astroid 227 4 v ca0™ om R w cwalbr cean ol )

wid
b If I, = [sin" voly, then prove that
[¥]

={n—1}(n-3‘.|{n—51-- ilx
ma-2(n-d)y--42 2

-ﬁ ;"_E fﬁiq'rﬁ; mme' .]-h {HAIHH_]'HH—EB"'E-\.I E‘
i nim—2}n—4)--42 2

)

4 @iz, =Ix"'|[1 —x)"dv, show that

(maml, =2 =) (-1 s

W 1, = x"(1-x)"dx, TR orie @,

(meml, o =a™ (=) -1,

- = l
b) Prove that [—— dr = )+ where 0.
ih) e E{ﬂ*—bﬁj'" poT Blm,m);w m, n >

L m=l I
e weal [—F dy =
o Lo+ bx)™ ™ a'h™

Bim,n) @A, m,on =0,

5. (8) Evaluate [[aodx+ y)dedy over R bounded by v =" and y=x
R

W B [[o(esydod QR RO yay m@ y=x W
K
Hafranrsa |

o

ib) Apply g-test to test the convergence of j' .
[1]

simr

il

'l"l' "
-

p-test SO W08 ]' VY by i wfeiie s o)

] 5nx

Pt

2158
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GROUP-B
famm-«
6. Answer alf the questions from the following: 5
e arerel? =0 Tam ma:
{a) Find the differentinl equation of all circles passing through the origin and 1

having their centres on the x-axis.
o Fom g YEiRepE e Ve T o Eme B el SR e

watare| e e
gy
1+[ﬂ]} =1+x°,
e

-

(B} Siate the order and degree of the differential equation

3 EP
Wqﬁwﬂmwﬂmmmﬁwm{n[%}} 14
T Answer any fhree questions fraom the following: Su3= 13
feraferfie or-cmien famil umim T me:
(a) Find the orthogonal wrajectories of ¢ =a(l = cos#), a being a parameter. 5
r = af| —cosi?) =48 orthogonal trajectories B9 =2, ‘o ool 2w
1, g
(b} Solve: /¥R FCH1 x’d—‘:wlr:' g f 4-2_1.-n10[.r+l} §
i ix™ i X
(&) Solve: 7 #b F (D7 9D+ 20)y=x"¢". 5
(d} Find the general and singular solution, if any of the differential egquation 5
9 Ilrli'
=2 Fpt, pme—
y=IpREY . PR

y=2px+pip’, P:% e ARG general @7 singular IRl
=3, o7 wET )
(&) Solve: / #eil 3 5

Iwg[l} vk + xely J.=_vsin[£Jtrﬂr—.vdﬂ-
5 x

2138
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COOCH BEHAR P&N{:ﬂﬁﬂaﬂ BARMA UNIVERSITY
M5, General Parl-11 Examimations, 2008

MATHEMATICS-GENERAL

MTMG-V

UspER-{1+1+1) SysT1EM
Time Allotted: 2 Hours Full Marks: 30

The fignres in the morgin indivare full marks
Candidates ave requived to give their answers in their own words ay far ax prociicable.
ANl symbols are of wswd significance.

GROUP-A
frer=

Answer Question No. | and any fwe questions from the res
3 T o o WA (- 51T e TEe we

1. {a) Round off the numbers 40,3586 and 00056812 to four significant digits. 3
40,3586 < 00056812 7 57 5@ W WE (significam digit) *nfa
Round off CR =)

(b} Show that {i) A-V=AV and (ii) £'=1-V
Crhe 8, (1) A—V=AV &% (i) £ =1-V

{e) Ifwe take m=3.14 instead of 3.14159, Find the relative error. |
3141596 x=3.14 % =R A - 3 Wl w0 e e

[

2 (a} Use Newion-Raphson method to find the positive rom of the equation 5
¥ +x—3=0) correct up to two decimal places.

Newiton-Raphson *RET J009 1 +x-3=0, Fewew 92 »ifer oom 7=

ofilE e A Tl =
(b} Compute F(2.8) from the following table: 5
frsfrie wiFam s £(2.8) g2 a9 fdfy =)
| x [o]1]2]3 ]
Axy |1 |2|9[28]
2139 i Purm {hver
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3. (u) Establish trapeeoidal rule by using Newton's forward interpolation formula,
"Newton's forward interpolation” 082 W ‘trapezoidal’ Ml afew
w1

o
I+x

(b) Evaluate | by Simpson’s %rd rube taking 10 intervals,

4

Simpson €4 %m T w06 Frem e frene el Tl o

;[m

 La-x?

4. (a) For x=1, 2, 3 caleulate the ordinates for the curve y=x"—52" <6xr+1 and
construct imerpolation formula for this.

y=l 2308 W y=y -5y 462 4] THEER G (ordinate)-22 W Tda
7oAl < W Cinterpolation” T e =)

(B} Construct a difference table up to Znd order of y={x—2)* for y=1.1.57
and .

¥=13,57 4% 9-43 TN y=(x-2) Fierfa REw Tow “difference
table™ TEA =R

GROUP-B
e

Answer Question No, 5, 6 and any three from the rest
& 4 & Ao wAs W s fEE oo Bew we

5. Answer any fwe questions from the following:

TR G-Il 510 e e e
{a) Show that a hyperplane s a convex set.
m=1S 0 “hyperplane” sofl “convex set’
{b) Smte the fundamental thearem of L.,
L.P.p. g2 cOfee Beemefd e aran
(<) Show that the vectors (1. 2. 3) and (4, -1, 7) are lincarly independent.
RS O (1, 2, 3) @ (4, -2, 7) csFne telnaane Wil

fd

(2]
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- Find the dual of the following L.P.P. 1
fwferfere 1P P, i Tom (Dual) Temmi efr =2

Maximize: z=3x + 25,
Subject to; 3x; +dxy =22
Iy +2xy <16
L Nl
OR [ @

Show that jr:| x|= 2} is a convex set. 3

e @, v xl<2] <=0 convex set.

T. Solve the following L.P.P. by simplex method. L
*Simplex method® a9 S frsifere P p. B w2 e

Maximize: ==Tx +3x,
Subject to: x, 423,23

X+, 54

Ilf

B

3
e

s =0,

&, Find the optimal assignment for a problem with the following cost-matrix: (=
fereefifire * cost-matrix 808 FEI (optimal) assignment =501 g

e
=2
laa

=
=
Ly
E
th

Vum Over

ad

2139
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10.

21

Salve the following transportation problem by using VAM o determine the
initial B.F.5.

“\ AM e iz e o s e o o

Dy D Dh Iy w
o9 [8 |5 |'.r |11
0:(4 [6 |8 |7 |14
o |5 |8 ,}'q L It
b, 8 I8 13 3

Find graphically the non-negative values of the variables x, . x, which satisfy
constraints-
Iz +3x, =15
Sx +2x, S0,
and which maximizes the linear form 2= 8x, + 33,
peifBoas R x,, x, —<F WHAUE W e som oo« e o, i
wsia ¥ e e
Ax, +3x5 =13
Sx + 2, <10
i i3 et weaes ¥ (Maximizes) 919

E=5r 4315,

—_——
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Timiz Allotted: 2 Hours

COOCH BEHAR F&NCﬁAH&H BARMA UNIVERSITY

B .S¢, General Part-11 Examinations, 2008

MATHEMATICS-GENERAL
MTMG-VI

UnpeErR<{1+1+1) SYS5TEM

The figures in e morgin indicare full mearks,

Candidates are required to give their annwers i thele avn words a far ax practicabie,

L. (&)

(b

icl

2. (=)

21440

Al svmbads are of wowd stenificance

GROUP-A
fram-=

Answer Question No. | and any twe questions from the rest
S AT &0 A WHE -CAI WD mree TEa we

A particle desenibes the curve ;Jl =a¢ umider a force F o the pole. Find the
law of force,

aef @ F Ao SHm o e pt o AR smemeEe amfle el ape
HE T ey

Drefine apse.

Apse 4% FUH| We |

The veloaity of a particle at distant x from a fixed point “0° is given by
v =a—bx~. where “a’ and b are constants. Show that the motion is simple
harmonic and determing its period and amplitude.

s (MoE ¢ WA @elh sl eena afece v, o0 =g - b’ FRe e
BIF | (IR o, b &) Ovite O el el HE oS W aT e
i & fowr fdfn o)

A particle 1 let fall from rest from a pomnt outside the eanth at a distance *4°

from the centre. Prove that the square of the velocity of the particle on
et

resching the centre i Lm{i -‘:’ |.whe-re " is the rodius of the earth ond g

15 the value of gravity at its surface.
aalh e «fh o o iR wlm b oS oo sfeE | e o

o cere cuBa wiea 4 o ﬂ.{a%’ SRR T
Iy
wieads gae (Wi o)

Tum Cver

Full Marks: 50
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{b)

3. {a)

ib}

4. {a)

(k)

(b}

2140

A pauticle is projected with a velocity “v" in a direction inclined at an angle
‘@’ o the horzon. Find the path if the particle moves under gravity
supposed constant, the air resistance being neglecied.

GG TGS HOR o (0 e Taeed wm wEl wfende
GAE g O e sifrars Ereew) Ty T e wimee fady ey

Find the anpential and normal acceleration of a particle moving along o
plane curve,

e sl oo wem =ty our wiesdn van Fef agm

A particle describes o central orbit ¢ = o cosnd under a force directed
towards the pole. Find the low of force. Find further the velocity at anv
position.

Al = (W e AR WM e =" cosnd g8 o ofefe o P
femeta e wrerei TEle o-CEAl e ifecam e

The distances of a particle performing SHM trom the middle point of its
path at three consecutive seconds are observed to be x, », = Show that the

time of complete oscillation is i—

={%)

T AR s wiele cem P owwles e el e oumos

THEE ¥, y, = | Cree (3 el e e =,
! .r+:l
iy |
Oibtain the differential equation of central orbit,
(g W e Wl fadty
CROUTPE-B
fermm-«

For two events 4 and B, let P{A)=04, P(AB)=0.7 and PiB)=p. Find
the value of p so that 4 and B are independent.

ol BN A 8 R E PlA) =04, PLAUB)=07 O PIB)=p . p-S TR
foef == WinE 4 & B~ R

Let X be a Poisson variate and PLY =1y=P{X =2] Then find £( X}
W X 8l Poisson 5 4T X =)=, =2] B EX) e

[£8]
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ich State Baves' Theorem.
Bayes-a% Soim B o

fa. Answer any Pew guestions from the following:
Frefeilite co-comn % eirwa Taa wia:

(#) Let 4 and A are two independent events. Then show that 4° and & are
al=o independent.
WA A, A 6 B0 s Facers 43w e @, A° @ /0 e e
forarers )

(b} Prove that the Standard deviation of twe vanate valucs is equal 1o the half of
their absolute difference,

wrete ou uh ST i e I SR IR S 30
e} Find the mean for the following density function:

Fix) =¢5—I+ R |

7%{3--:}. jox<g?

={], elsewhere.
~lCha density SCewETia S R aoms

dx
flx)=—, Dexs]

2
=§f_3—.t:l. l<x<2

=10, S

7. Answer any rwe questions from the following:
Teistfare co-comien i st Tea whee
ta) Obtain the mean and variance of a binemial (w2, p) distribution.
Taww (. p) hei-g0 W & cewa A

(b} A point P is taken at random in a line ABof length 24 Find the
muathematical expectation of AP.PE and that ol | AP—PR|. Also And the

probability that the arca of the rectangle formed by AP P8 exceeds %a:-

2a ) BRE gpomm Bwn p oowl mewm B 40 PR -an oiffee
expectation 0 2 @ | 4P- | @96 @ By e wezen 4pe PR

wi e SRR R %;F-ﬂmmﬂhfmmﬁ-ﬁmm
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{¢) Consider the following 20 scores on i statistical examination:

T4, 80, 63, 85,95, 71,76, T2, 95,84, 73, 75, 60, 74, T3, 63, TH, 87, 90, ).

(1) Construct the frequency distribution table where the data are grouped
intor four classes; 60 — 70, 70 — 80, 80 - Sk 90 - 106, The able should
include the class values and cumulative frequency of the data.

(ii) From the above doty, find the mean, median and mode.

wiefaem «@rsm 20f0 v Se e e
7d, B0, 63, 85,95, 72, 76, T2, 93, 84, 75, 73, 60, 74, 75, 63, TH, &7, 90, 70,

(i) 60 = 70, 70 = 80, 80 — 90, 90 - 100 Freca Fefere @ fequency
distribution table ¢t 98l BRI =105 € cumulative frequency 99
i |

(i) Tewme ChfETeA T (T B, WS @ WYy o e e



