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2022
{ June/July ) -

MATHEMATICS .
( Core )
Paper : C-13 |
( Metric Spacés and Complex Analysis )

Full Marks : 80
Pass Marks: 32

Time : 3 hours .

' The figures in the margin indicate full marks
for the questions

1. (a) Every non-empty set can be regarded as
a metric space. State true or false. 1

{b) Write when a metric is called a discrete _
metric. : A |

f¢) Write the definition of an: open set in
metric space. _ 2

{d} Define complete metric space. 2

J2P/785 S | { Turn Over )



(e

{b)

(c}

22Pp/ 7856 .

(2)

If (X, d) is a metric space and x, Y, 2€ X
be any three distinct points, then show
that -dx, ) 2 |d(x, 2)-diz 4}

Answer any two from the following :
5x2=10

(i) Prove that in any metric space X,
each open sphere is an open set.

(i} Let X be any non-empty set and d &
function defined on X, such that
d: XxX - R defined by

dix, ) =0 ,if x=y
_1,if x#y
Prove that d is a metric on X.

(iii) If (X, d) be a metric space' and {x,}
{y, } are sequences in X such that
x, » xand Yy, Y then show that

{dixn, Up)t 2 A% Y)

{iv) Prove that the limit of a sequence

in a mefric space, if it exists, is

unique.

Reéi line R is not connected. State true

or -false. - _ 1
Write one property of contintous
mapping. ' : : 1
Write the definition of uniform
continuity in a. metric space. : 2
{ Continued )

3.

{dj

(e)

(b)

f)

(d}

@

22pP/785

(3)

Write the statement of fixed point
theorem. . i

Write the definition of contracting
mapping. -

‘Show that homeomorphism on the set
of all metric spaces is an equivalence
relation. : :

' Or

Let X. and 'Y be metric spaées and f a
mapping of X into Y. Show that f is
continuous at x, if and only if
Xy = Xg = fla) = flegh

If (@ b)=afl, 0)+b0, 1), then write the
value of (0 10, 1. .

Wri_te_ an exainple of a multj.ple'vaiued
function of a complex variable. - '

Define derivative of a function  of

" complex variable.

Writg the Cauchy-Riemann equations

m.polar form. S ' o

Show that lim Z does not exist.
z—02

Show that |2z, = % |2,

{ Turn Over }



(o)
(b) .

{c)

(d)

(e}

22P/785

(4)

- Prove that ~ f(g) = 2% +22+3 is
continuous everywhere in the finite
~ plane. ' 5
Or |

Prove that if w= f(2) =u +iv is analytic
in a region R, then

dw_ow __;ow
dz dx ~ 9y
Define an analytic function at a point. 1

Write the interval of 8 in the principal
value of logz=logr+if. 1

Write sinhz in terms of exponential

functions. o - 1

Write the value of I Cdz where C is a
closed curve. 1

Show that the function f(z}=e**¥ is

 analytic. 4

Find
1 2z . .
_roze dz 4
_ “or _
Evaluate jcidz from z=0 to z'=4-i-2i

along the curve C given by z =2 +it.

" { Continued )

5. (a)

{b)

6. {(a)

Z

22P—1800/785

(5)

Obtain Taylor’s series for the function
(z-2)(z+2)

T8 = 4
when |z| <1 - _ 4
State and prove Liouville’s theorem. 6
Or

Prove that the series
zZl-2+ 2% -2+ 2301 -2+ -

converges for |z| <L

Write the si:atemént -of_ Laurent’s

theorem. . 2
Expénd
r&= (z+1{z+3)

in a Laurent series valid for 1 < 1z|<3. " 6
- Or '
Prove that the sequence {—1—} is
o l+nz

uniformly conv_ergerit to zero for all z
such that |z| 22, :

* ok
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PHYSICS
( Core )
Paper : C-13

( Electromagnetic Theory )

Full Marks : 53
‘Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks
Jor the guestions

1. Choose-the correct answer {any five) 1 1x5=5
{a) The displacement.current arises due to
i} positive cha.rgés- only |
fiif negative charges only
' (fii} both positi:\re and negative charges

(v} time varying electric field

22P/769 -~ ( Turn Over )



{2)

() An electromagnetic wave travells along

' zaxis. Which of the following pairs of

space and time ‘varying fields would
generate such a wave?

i) Ex By
(i} Ey, By
fiii) E,, B,
fiv) E,, B,
{d Considering the reflection and refraction

of a plane wave at a dielectric interface,
which of the following is true?

(i) The energy of the wave does not
_change

- {ii} The frequency of the wave does not
change

(iii} The polarization does not .change

fiv} The momentum of the wave does
not change -

20P/T69 ( Continued )

(31}

_ (d) A  plane polarized monochromatic
- glectromagnetic wave _incident on a
plare interface at the Brewster angle
gives rise to a reflected wave, which is
fij partially polarized
fii} unpolarized

{iii) polarized _par'allel to the interface

(iv) polarized perpendicular to the .
interface '

fe} The energy of e.m. wave in vacuum is
given by the relation '

' 2 2
(f) _‘@_ + B_._
28 2ug

o 1 9 1 2
) —eE~ +=ugB".
“20 2!-‘.»0 _

o B2 + B2
i) = T2
iy £

V) —eqE°+—
ﬁjzo- 24

22P/769 " { Tumn Over )

|



(4) - (5)

() The ratio of electric field vector B and ' fe) What are Fresnel's equations for

magnetic field vector " fe., B /ﬁ] has _ reflection of plane polarized light from

. _ ©
the dimension of transparent media®

() indu ce . _ ' (i Define single and multimode fibre.

{ii} resistance

3. (a) State and prove Poynting theorem
related to the flow of energy at a point
space in an electromagnetic field. What
is physical significance of Poynting

{ifi) capacitance

fiv) product of inductance and
capacitance

vector? : _ 1+5+1=7
Or
o ) Show that for an electromagnetic field,
2. Answer the following (any five) : 2x5=10 the energy density '
fa) Define scalar and vector potential. U= E(EOE 2 thoH %) 7
(b) Distinguish between Lorentz gauge and _ _
Coulomb gauge. _ o . {b) ‘Write Maxwell’s equations in differential
form and discuss the physical
{c) What are the peculiarities of metallic s:gm_ﬁcance. ' _ - 4
reflection? ' -
' ) S 4. {a) Starting from Mazxwell’s 'equations,
(@ Wi_lraz;re .og.;.lma;y and extra-ordmary discuss the plane electromagnetic waves . .
retractive mdices ' in a dielectric isotopic medium. 7

© 22P/769 . ' { Continued ) 20P/'769 © ( Turn Over )



(7))

( 6)
. 4x2=8
6. Write short notes on (any two) : :
Or :
Discuss the phenomena of total internal {a} Skin depth
reflection on the basis . of electro- ,
magnetic theory of light. (b) Brewster’s law

. (c} Nicol prism
b} Discuss in detail how two electro-

. magnetic waves combine to form— ok ke k

fi) elliptically polarized light;

(i) circularly polarized light. 7

5. What ‘is waveguide? Describe the propa-
gation of electromagnetic wave along a hollow
waveguide of uniform cross section. Explain,
how cutoff mode arises. 2+2+1=5

Or

For transverse electric waves perfectly' |
propagating in a rectangular waveguide with
perfectly conducting walls, find—

(&) the cutoff Wavelength;

(b} the wvelocity with which energy is
transmitted along the guide. 5
| | 6 SEM TDC PHYH (CBCS) C13

| —1500/769
20P/769 | - ({-Continued ) 22b- /



Total No. of Printed Pages—3
6 SEM TDC ZOOH (CBCS) C 13

2022
( June/July )
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Paper : C-13

{ Developmental Biology ) _

Full Marks : 53
. Pass Marks : 21.

Time : 3 hours

The figures in the margin ihdicate Jull marks
Jor the questions o

1. Fill in the blanks : 1x5=5

{a) Avian egg is

{p} Mammals in which true placenta is
present are cailed

(c) At the end of gastrulation,
movements start.

22P17T73 { Turn Over }



(2) | . (3)

{d) The embryonic tissue that influences 5. What are extra-embryonic membranes?

other tissues to differentiate is known _ . Discuss the structure and functions of
as . ' extra-embryonic membranes found in chick.

{e) The pituitary hormone _____ is involved ' ' 2+10=12
as an inhibitor in the overall control of. : - : Or _
metamorphosis. ' ' . :

' morp Define placenta. Classify the different types

i . - . f pl . Wh its fi ions?  2+6+4=12 .
2. Distinguish between the following pairs of placenta at are its functionss -

(any twd : _ - 2x2=4 _
' 6. What is ontogenetic development? Discuss

) L - d L -.- -
(a) - Fertilizin an _Antxfertﬂlmp the different. phases of ontogenetic

(b) Epiboly and Emboly development. _ _
_ 2+10=12
¢} Area pellucida and Area opaca or '
3. Write short notes on the following (any two) : What is ‘gamet'o.genesis_’? Describe the
' : ' 5x2=10 ' ' process of ‘oogenesis’ in detail. What type of
. cytoplasmic changes occur during the
(a) Regeneration formation of a mature oocyte? 2+7+3=12
{b) Stem cell '
* % &
(c) Ageing

4. What do you mean by fertilization? Discuss
" how sperm approaches towards egg during
fertilization. _ 2+8=10

or |
What is cleavage? Discuss briefly the
patterns of cleavage with examples. 2+8=10

22P/TT3 | ( Continued ) 22P—3000/773 6 SEM TDC ZOOH (CBCS) C13
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CHEMISTRY
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Paper : C-13
{ Inorganic Chemistry )

Full Marks : 53
Pass Marks : 21
Time ; 3.hours

The figures in the margin indicate full marks
Jor the questions -

1. Choose the correct anéwer from the
following : ' 1x7=7

(@) In the complex (0-CyHs)Re(CO)s, the
allyl group is o
(il monohapto ligand
(i) dihapto ligand
(ifi) trihapto ligand
- fiv}) pentahapto liga.nd

22P/1004 - .~ { Tum Over )



{2

(b} The stretching wave number of CO
‘molecule is 2143cm™'. The C—O
stretching wave number of CO in

Ni{CO), is

il 2060 cm™
(i) 2160 cm™
(i} 2260 cm™!

fiv) 2243 cm™*

{c/ Which of the following complexes does
not obey 18e” rule?

(i) Fe(ns-CsHs)a

(i) Cr(ng-CsHsly
fii)} Co,(COlg

(i) Fe(CO), PPhy

{d} Which of the following has minimum
' trans-efiect? o

() CoHy
(i) NO3
(i) NH,
(iv) Br-

22P/1004 - | { Continued }

(e)

| {g).

22P/1004

(3)

Which of the following combinations of
basic radicals belongs to group IV?

{i) Zn, Co, Ni

(i} Zn, Co, Mg

fiti} Zn, Ni, Hg

fivj Mn, Ni, Pb

What is the chemical form of the
precipitates of group V?

(i) Chloride

fi) Sulphide

fitij Hydroxide

fiv) Carbonate -

Which of the following complexes is
called Wilkinson’s catalyst?

i) RhCl{PPhy);

fi} Ir{CO)Cl(FFPhy),

(iii) HCo{CO),

{iv] Zr({CH3)ClPh,

2. Answer any five from the following
‘questions : . C '

{a)

How does a precipitation occur : in
solution during salt analysis? Why is
H,S passed in acidic medium for the
precipita_tiori of group I basic radicals?

1+1=2

.. { Turn Over }
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(b}

(c)

{d)

{e)

(41}

Give an example of reaction in which

HCo(CO), is used as catalyst. 2

What is frans-effect? Write down the
trans-series, 1+1=2

Give one method of preparation of each
of the following : . _ 2

fil  Zeise’s salt '
{i) Ferrocene
Assuming 18-electron rule is valid, find

the number of metal-metal bonds in
metal carbonyls Fe4(CQO);, and

Co,(CO);5. 2

What are labile and inert complexes?
Explain with examples. 2

UNrr—I

3. Answer any two from the foliowi'ng
questions : ' : 3x2=6

(a)

29P/1004

What is common-ion effect? Discuss the
application of common-ion effect in the

. qualitative analysis of inorganic salt,

1+2=3

{ Continued }

)

(c)

(5)

Explain why concentrated HCl is used in
the flame test for basic radicals,
Whether flame test can be done for a
salt -having cu?t jon in presence of
B-Og_ acid radicals? 1Y%+11%=3

What is solubility product? Explain why
during the precipitation of group I
NH,4OH is added in presence of NH,CI.

' 1+2=3

UNIT—II
4. Answer any fouf from the following
questions : ' 3x4=12
{a) Outline the synthesis of a low nuclearity
carbonyl! cluster. Discuss the structure
~ of the cluster. ' 1+2=3
- (b} Draw the MO energy level diagram of
CO molecule and discuss its w-accepting
_ ability. _ _ ' 2+1=3
(¢} What is 18-electron rule?  How is
18-electron rule helpful in determining
the number of metal-metal bonds in
metal carbonyl compounds? 1 1+2=3
22P/1004 ( Turn Over )



(6) | {7)

(d) Discuss the structure and bonding in ' (d) Starting from [PtCl4)>” and. other
Zeise’s salt. = 3 ligands, outline the synthesis of cis-
() Discuss the role of triethyl aluminium in and frans-[PtCl, NH3)(NO, ). 3
the polymerization of ethane. _ 3 . fe} Discuss the base hydrolysis reaction of
() Discuss the bonding in ferrocene with a cobalt complex. 3
i the help of MOT. . . 3
' _ UNIT—IV
UNIT—III - ' : ' 6. Answer any fwo from the following
' : . uesti : ' =
. 5. Answer any four from the following N questions 3x2=6
questions 3x4=12 i (@) Give the reaction path of the
. . i hydrogenation of olefin with the help of .
: i the followin ' P
(a) Discuss the mechaplsm of the £ 3 Wilkinson’s catalyst. 3
reaction : .
2+ _ slow_ ' o {b} Discuss the route of hydroformylation
[Co(NH3)5Cl] R | reaction catalyzed by HCo(CO),.
_ : Mention the oxidation and insertion
L 3+ fast H.)-H,013"
[Co NHj)s] —ECT) [Co@ 3)sH20] steps during the course of the reaction.
- | 241=3
) A thermodynamicaily stable comp}ex fc) Discuss Wacker process of oxidation of
. may not be kinetically stable. Explain. 3 ethylene. 3
(c} Discuss thé effects pf the follo.wiﬂg _ .
factors on the rate.of hydrolysis of . * K *
octahedral complex : o 1%x2=3
0 ' Charge 0.1'-.1 the substrate
(i) Steric effect
22P,

20P/1004 o { Continued } = 22P—1500/1004 6 SEM TDC CHMH (CBCS) C 13
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BOTANY
( Core )

Paper : C~13
( Plant Metabolism )

Full Marks : 53
Pass Marks: 21 _

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions '

1. {a) Choose the correct answer : ' 1><3=3 _'

i In photosynthesis, oxygen is
liberated due to '

(1) reduction of CO,

(2) photolysis of water

(3) hydrolysis of carbohydrate -
(4) breakdown of éhlofophy]l

22p/788 . ~ ( Tumn Over )



(2) - - | ( 3)

i) In root nodule of legumes, leg 3. Write explanatory notes on any two of the
hemoglobin is found in _ following : 6x2=12
(1) bacteroids (a) B-oxidation of fatty acids
(2) cytosol of infected nodule cell | (b)) Chemiosmotic —mechanism of ATP
(3) cytosol of unmfected nodule cell synthesis
(4) All of the above - : ' c} Synthesis and degradation of sucrose
(i) The net gain of ATP molecules in | {d) Plant cell signal transduction
glycolysis is _ ' ' . '
(1) © ' . - 4. Describe  schematically the  pentose
9 2 phosphate pathway of glucose oxidation.
2.2 What is its significance? E 9+3=12
3) 4 o -
(4) 8 - e -
o _ Differentiate = between  anabolism and .
() Fill in the blanks :  1x2=0 catabolism. Explain the pathways of
: o . anabolism and catabolism. How can the
- i) All photosynthetic pigments except ' ~pathway be regulated? 2+8+2=12
- chlorophyll-a are called . :
(i) Thé 'pr:ocess “of conversion  of ' 5. What are the chief sources of nitrogen for

higher plants? Describe the mechanism of
nitrogen fixation by free living and symbiotic
bacteria. Explain the ecological significance

ammonia into nitrate is called

e of this process. 2+7+3=12
2. Write short notes on ‘the following : = 4x3=12 - or -
fa) Covalent modulation’ What is dark reaction’ in photosynthesis?
(b) Photos ynthehc p1gments S _ o Dscribe the mechanism of dark reaction in
_ Cj; plants. 2+10=12
{c Factors aﬂectmg respzraucn '
; . * kK

22PI_755_ - ) ( Continued ) : 22P—1500/755 6 SEM TDC BOTH (CBCS) C 13
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| Paper : C-14
{ Plant Biotechﬁolog? )

Full Marks : 53
Pass Marks : 21

sze 3 hours _

The ﬁgures in the margm indicate full marks
for the questzons

1. Answer the following questions : . | - .-l.x_5=5
fa} Define totlpotency
) What is GMO? .
((.:). ‘Define embryogenesis.
| {d) What is cryopresefvation?
(e} Who is known as the father of uSsue
- culture?

20P/7586 - - . . - ( Turn Over }



(2)
-~ 2. Write notes on/Answer any five of the
following : : 2x5=10
(@) Protoplast fusion
(b} Transgenic crop
{c) Cloning vectors
{d) Bt cotton
| {é) - Cosmid vector
(7 Define miéroinjection. |
3. Write short -n_btes_ .on any Jour of the
following : Sx4=20
{a} Compositibn of media for tissue culture
b .Rest_riction 'ér_xdbnﬁclease |
() PCR-mediated gene cloning
{d) ‘Role of transgenesis in bioremediation
fe) Shuttle vector
‘4. Discuss about the vanous methods of gene
transfer. : - 8
_ Or :
Describe about the recombinant® DNA
technology.
22P/756 { Continued )

(3)

5. Describe the tissue culture technique. What
are applications of plant tissue culture?

or
Discuss  about  the appllca’aon of
blotechnolog}r with special reference to
agriculture, horticulture, bioremediation,
~ enzymology and pharmaceuticals.

* ok ok

22P—1500/756

5+5=10

10
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Course : C-14
( Statistical Mechanics )

Full Marks: 53
Pass Marks: 21

Time : 3 hours _
. The figures in the margin indicate full marks
' Jor the questions '
1. Choose . the correct answer from the
following : o 1x5=5

{a) In the equilibriﬁm state, the I'th'ex_-mo-
dynamic probability of a system is
i) zero R
fii) maximum
fii)) minimum but not 1

- {iv} one

22p/T70 i . { Turn Over )



)

)

{d)

fe)

22P/770

({2)

Gibbs’ paradox arises due to
(i indistinguishability of classical
particles

(i) distinguishability of  classical
particles

{iii) omittance of quantum nature of the
particles

fiv) absence of inter-particle interaction

Rayleigh-Jeans law agrees well with the

‘experimental result at

{i) low frequency .

" fii) infinity

fiii} high frequency
(iv) None of the above

At high' temperature, Bose-Einstein -

. distribution approaches = -+ Maxwell-
Boltzmann distribution,
(i} False |
fii} True

{iiij Cannot say
(w) Somet:lmes true someumes false

From Fermi-Dirac St&tlSthS,_ n,- =7

, g o 29
o G e 2gp
{lug ea+ﬂ£i __1 (IU) ea+ﬁ€_£ _1
~ { Continued )

2. (@)

(b}

{c)

3. (a)

(b)

e

(3)

Define and explain in: brief the terms
‘macrostate’ and ‘microstate’ with the
help of an example S 2+2=4

Define entropy. Deduce Boltzma.nns
entropy relation. - 1+3=4

Treating the ideal gas as a system
governed by classical mechanics, derive
the Maxwell-Boltzmann distribution law. = 6

Or

_Denve the partition function for an ideal

monoatomlc gas.

What do you mean by ‘thermal
radiation’? : _ : 2

Or

If the sun emits maximum energy.
at wavelength 4753 A, then. calculate

the temperature of its surface. - (Given :

Wien’s constant b =0-288 cm °C)

State and prove Kirchhoffs law of

_blackbody . radiation. . . .4
State and derive Planck’s law of black-
body relation. - - 144=3

or | |

- State Stéfa.n Boltzmann law of radiation.

B Deduce this law: on- thermodynam.lc .

22P/770 -

0n31derat10n 5 .

{ Turn. Over )



4. (a)

22

‘4'

What is photon pgas? What is the
difference between photon gas and ideal

gas? 1+2=3

What is Bose-Einstein statistics? Derive
an expression

- i
T e%*he g

. Or
Explain why behavior of lfquid helium

" cannot be explained by ' classical

fc}

.5. o)

statistics. How 1is it overcome by
quantum mechanics?

Bosons may condense at very low
temperature. Discuss on the basis of
statistical mechanics. -

At absolute zero temperature (T =0K)} all -

the energy levels up to € r are completely

- filled. Calculate the total number of
- fermions in a Fermi gas at T=0K

and express £, in terms of number
density (N/V).

Or _
Derive an eXpIrIeSSion' for Fermi-Dirac
law of -energy dlstnbutlon for free

' elcctrons il a metal.

22P/770

1+3=4

{ _Continued } 22P—1500/T770

(5)

fb) What is the cause of degeneracy

pressure inside a white dwarf star?
Explain the limit depending on which
some stars become white dwarf and
other become neutron star or black

hole. , 1+5=6

Or

A system has 7 particles arranged in
two compartments. The first compartment
has 8 cells and the second has 10 cells.
All cells are of equal size. Calculate the
number of microstate in the micro-
state (3, 4) when the parucles obey
F-D statistics.

Wk

- 6 SEM TDC PHYH (CBCS) C 14



'.Total No. of Prmted Pages—4 _
| 6 SEM 'rnc zoon (CBCS) C 14

2 0 2 2
( June/July ]

ZOOLOGY
o Core ]
Paper : C—14

( Evolutionary Biology )

Full Mafk’s : 53
Pass Marks 21 :

Tune 3 hours

The ﬁgures in the margm mdtcate ﬁ.LII marks
E for the questtons

T1. Select.the correct answer- - _ - . 1x5=5
{a) Mesozolc era. is ca]led the age of
(1.} Flshes' _ '
(u} Mammals o
_ {m). .Reptﬂes_ E
" (i) Birds

2P/ .. . (Tum Over)



- (b)

(¢

(e)

20P/774

2

The modern view of Natural Selection
refers to the

) differential death

fii) differential survival.
(ifi) differential struggle
fiv) differential reproductive success
An isolating mechanism that prevents
successful fertilization is called -

i} zygote mortality

{ii pre-zygote mechanism -

{iii} post-zygote mechanism

() hydrid sterility
@

Variation is a. \phenomenon. at
i) species. levei'
- {ii) population_levél -
(iii) genetic level
(iv) geogra'phic level
The ﬁeut;‘al theory states't_hat
{i} selecﬁoﬂ at molecﬁllar. level is

neutral and does not have any
effect on individual fitness -

{ii} the evolutionary theories. are all
- neutral in sense '

{ Continued )

22P/ 774

(3

{iii} the natural selection force is by and
large neutral on all the individuals
in the nature '

fiv) None of the above

Write _shoi_"t "n_ott_as on (anytwo) . . 4x2=8
{a) Neo-Darwi_nism |
b} Founder’s effect on origin of new species

{c} Biologicél species corice'pt. |

~(d) Density-dependent selection

e} - Phylogenetic tree

What is fossil? Describe the tYpes:'of fossil
and their s'igniﬁcance_ in evolutionary biology. -
: 1+3+4=8

. Or L
What is geological time scale? Describe about
the characteristic of Cenozoic era. - o 8
What is variation and its significance?

Describe the different types of variation.
' ' 2+6=8

Or

Write a note on heritablc variations. Describe

- the role of heritable variation in evolution.

246=8
{ Turn Qver. )



- 8. Descnbe Hardy Wembergs lawr a.nd _it'o. Lo

o _"appllcatlon Wnte a bnef note’ on gene pool

- or f':_. _- L

- D1scuss how genettc drl.ft and rmgratlon h
aﬁ‘ect genetlc equthbnum in a populatmn o8

6.'-_ _'Descnbe about allopatnc a.nd sympatnc -

.'types of spematmn w1th sultable examples 8 S

--_of_

-_::_Descnbe bneﬂy about the mechamsm of-_._.'-'-- .
_ adaptwe radlatlon w1th su1table examPle 2

T D]SCI.ISS about the effect of mass extmctton '

'Mentlon umque charactenstm of hommms 8.

Dlscuss about the abmgenesns of sunple _
~  organic molecules on the pnmltwe ea.rth
' .'-atmOSphere T

22P—3000/774 = 6 SEM TDC ZOOH (CBCS). C 14
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2022
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CHEMISTRY
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Paper C-14
( Organic Chemistry )

FuII Marks 53 .
Pass Marks: 21 _

Time: 3 hours

The ﬁgures in the margm indicate full marks
for the questmns '

1. Select the correct answer from the following : .
: : - 1x5=5
(a} When the A of a compound shifts
‘to a shorter wavelength on certain
‘treatment, the compound is said to
have undergone -

() bathochromic shift
(i) hypochromic effect
(i) hyperchromic shift -
(i) hypsochromic shift
22P/1005 | . {Tum Over)



(3)
(2)

(d) The monomers of Buna—S..rubber are
. to T S g
1ied directly _ ' (i} isoprene and butadiene
ich can be 8PPTF 1 o calle
DY&ianflrlglr:l water solufion are ©
co

(i) styrene and butadiene -
) wordant dyes

(iii} adipic acid and -hexamethylene
: - diamine '
(i) vat dyes '

i) sustentive G¥eS- i) chloroprene |
. gispersive dyes . fe} Epimeric carbohydrates differ in their
(iv) disp o of the compou“‘i e Lp : es d |
(¢ The NMR speCtt o signals @

) conﬁguratic_in. at a-C_atom
T 7- 751 ich of
Oy 381?;) e 4 7- 755 9H). Whic®

b . o {ii) 'number of —OH groups
T, Tl : . . C R
Tg.zfglﬁwing’-structurcs}sm confo : (id} ring size _

the Vg = | ; ie of the

with the data? | fiv)- None of the above

UNIT—I
2. Answer the following questions. :
(@) Caleulate A, mUV

following :

'{ii.}.<:>?I_—CH.zCH—CH3 |
Ii| - (m))l\f

ooq) | 22P/1005 | { Turn Over }
( Continued ) | o - | o

_spe'ctrum for the
' ' 1x3=3




(4)

(b} Account for the following observations ;
' - 2x2=4
{i) Ethylene is colouriess, but
a polyene, e.g., CH3(CH=CH)}oCH;
is yellow. :

fii) 1,4-pentadiene does not absorb
light above 200 nm.

{c) Pent-l-ene absorbs at 176 nm. The
. absorption data, A, for three isomeric
dienes A, B and C of molecular formula
CgHg is 178 nm, 211 nm and 215 nm
respectively. Write down the structures’

of A, B and C with proper reasoning,. 2 |

Or

Using MO theofy, account for. the
following trends in A, (nm) :

Ethylene (175), 1,3-butadiene (217)
and 1,3,5,-hexatriene (250)

{d} How will you djfferéntiate' between the
following pairs of - compounds using

IR spectra? : , _ 1%%x2=3

H

fii) CHzCH,CHO and H2C_=ﬁ-—~CH20H

22P/1005 - ( Continued )

(5)

{e) What will be the multiplicity of each -
kind of proton in the following
‘molecules? _ S 2

cH
3 H

. . PR
{i) HzC—C—CH,Br (i) c--c\

) A compound, CgH;;0,, shows the
following signals in 'HNMR spectrum :
(i} 82-3(3H, singlet)
(i} 83.6(3H, singlet)
(iiijj 86-4-7-5(4H, a pair of doublets
J =8 Hz)

'Assign a structure to the compound. 3

{g) Identify the compound by analyzmg
~the following data : . 2

IR viem™) : 1600, 1715, 3000
. Mass (m/e) : 43, 91, 134 M)
NMR d value :'2-1(s 3H],3 6{s 2H],
7-3(m 5H)
{h) . Explain the effect of pbla:_- solvent on
n-n" and n-n* transitions. 2
Or .
Why'is TMS used as a reference in
NMR spectroscopy?
22P/1005. " { Turn Over)



(6) S | (7)

| {b} How will you synthesize fluorescein?
Un—I1 ’

¢/ How would you prepé.rq:_ ‘Congo red

. esti : from naphthionic acid? Discuss its use
the following questions | oo Homie acid?
3. Answer cructure  of i as acid-base indicator,
) : clic s 2 | = 3
{a) Establish the ¥ _ (d)] What are the chromophores " and
D_'glucose.

o : auxochromes present in the following
Or dyes? . -
e _ _

fxplain why D-ghicose and D-fuctos () Alizarin
E

gi’:i the same 0Sazonc: i it |
rization? Explam 1 . ' .
nvefsioﬂ of D-glucose - fe} Give one example of a xanthene dye

(i) Methyl orange
®) | What is epime

considering the 0 | 1+2=3 and mordant azo dye. Also write their
to D-mannose. o structures. :
s the anomeric —OH g‘;‘;ﬂ |
() Why 006 etiylation with CHZO 2 2 : | . UNmv
undergo metny but others do no : S :

HC1 under reflux

o - 3 8. Answer the following.questions :
- on : .
g lete the following reacts : : S N - : :
(@) Comp . . dilLHCl y ogone - (@) What is Ziegler-Natta catalyst? Discuss
D ghucose _3PhNHNH, o gsazone - o , their importance in the formation of
- . ) : L . d .ti .
_ZE‘_LA—C% " a ketohexose | a ch" on polymer _ 2
SR : (b} What type of alkenes prefer to undergo
o _ cationic polymerization? Discuss the
unr—Ii o - role of electron donating “groups in _
| the fi ﬂo\\ﬁng questions & 8 -cationic polymerization. _ 1+2=3
our of the tollow’ - 2%x4= : : '
4. Answer any fo _ _ L Or
' . o . of -
" the requirements o _ : ; :
(@) What are ¢ as a dye? Name Discuss the mechanism of a peroxide-
" a substance to ac hich meet ‘these ' - initiated chain growth polymerization
two substances - Wiic _ involving any vinyl monomer. - 3
irements. ' _ ' : '
requir _ (Continued) 22P/ 1005 R S - {Turn Over)

22P/1005



(8)

{c) What do you understand by the term
‘biodegradable polymers’? Give two
examples. S T1+1=2

“{d) How would you ‘prepare the fbllowihg

. (any one}? S - 2
(i) Neoprene | |
(i) Nylon-6

Yt ok

20P--1500/1005 6 SEM TDC CHMH (CBCS) € 14
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(June/Jduly ) -
' MATHEMATICS
(Core)
_ ~ Paper : C-14
( Ri.ng ‘!‘heory and Linear Algebu—!l )

Full Marks: 80
. Pass Marks: 32

. Time 3hours -

meﬁguresmthemargmmdwateﬁtﬂmwks
' ' forthequest:ons : :

1. 'Answef'any threefrom'the'following . 5x3=15

{a) State and prove division algonthm for
Fld, where F'is a field. =~ 5

) Define principal ideal domain (PID) IfF
is a field, then show that F[xl is- a
 principal ideal domain. E - 1+4
f) Define irreducible polynomml and write
. an example. Let F be a field. ffix)e Fix) -
‘and deg f{)=2 or 3, then show that
- flyis reducible over F if and only if flg
has a zero in F. - 2+3

‘oop/786 -~ (Tum Over)



{d)

2. Answer any three from the following :

{a)
{b)

fc)

(d)

. 3. Answer any three from the following :

{a).

22P/786

(2)

In Z[V-5],' prove that 1+3J-5 is
irreducible but not prime.

State and prove Eisenstein’s criterion.

Prove that a polynomial of degree n over
a field has atmost n zeros countmg

- multiplicity.

‘Define unique .factorization domain

(UFD). Show  that the ring
ZIJy-5]={a+b/-5|abe 2} is an
integral domain bBut not unique
factorization domain.

Define Euclidean domain. Prove that
every Euclldea.n domam is a principal

ideal domam

'Suppose that V is a finite dimensional

vector space . with ordered - basis
B={x, x3, -+, Xn }. 'L_et filsisn be the

ith co-ordinate function with respect to

be defined such that Jilx;} =8y, where

8y s the Kronecker delta Let

B* ={f1’ f2s Ty fn} Then vae that ﬂ

‘is an ordered bas1s_ for V*, a.nd for any

fe V",”W’e have f =’if[x;‘,-)fi.- .
_ _ a0

| { Continued )

5 -

5x3=15

5

1+4

1+4
- 6x3=18

{b)

{c)

(d)

(3)
For
5 -6 -67
3 -6 -4

determine the eigenvalues of A and
eigenspace of one eigenvalue of A, -

Let T be a linear operator on a finite .
dimensional vector space V. If fis the
characteristic polynomial for 7, then
prove that the minimal polynomial
divides the cha.ractensuc polynonual F
for T.

-Find the charactensuc polynomia! and

minimal polynomial for the real matrix

7 4 -1
A=l 4. 7 -1
-4 4 4

Also show that the minimal polynomial
divides the charactens‘uc polynomml

" of A

4, {(a

(b}

22P/786

Define invariant subspace of a vector
space. ' ' '

Let 7 be a linear operator on R3 such that
Tla bd=la+b+c a+b+c a+b+c). Let
W={tttte R} be a subspaoe of RS,

(TumOuer}



(4)

" Show that—

5.'_. (a)

: B]_s 62, '

() Wis a T-invariant subspace of R3

{ii) the characteristic polynomial of Ty,
divides - the
polynomial of T,

Or

Let V be a finite-dimensional _vector

space over the field F and let T be a
linear operator on V. Then show that T

_is diagonalizable if and only if the

mmlma.l polynomial for Thas the form

={x=-¢;) - (x—cy)

where €1, €y, -, ¢, are distinct elements
of F. o E

If Vis an inner product space, then for
any vectors ¢, f§ in V and any scalar G

prove that |+ IISIIQIHHBIL

Or..

Let Vbe an inner product spaoe and let
-, B, be any independent vectors

. in V. Then oonstruct orthogonal vectors

22P/786

%3, ®g, @, in V such that for each
k=12, -, n, the set {al,az, 0k} is a
basis for the subspace - Spanned by

Bl: ﬁ2s sy B L

{ Continued }

characteristic .

(b} .

c)

6. (a}_

_ the vectors B; =

 Bs=12911)

(5)

Define . orthogonal vectors. Consider -

(3,0 4,82 =107,
in R® equipped with
standard ~ inner . product  Apply
the = Gram-Schmidt orthogonalisation
process to find - orthogonal - vectors
corresponding to the given vectors.
. e L

For any linear operator T on a finite
dimensional inner product space V,
prove that there exists a unique linear
operator T on. V.

Define adjoint of a linear operator T on a
vector space V. Give an example of

~ adjoint of a linear operator T on V,

{b}

22P/786 ..

Answer any two questmns from the
following :

(i) Let Vbe a finite-dimensional inner

144

_ such that
(Ta|B) = (aIT*B) for all , Be V.

4x2=8

product space. If Tand U are linear .

operator on V, then prove that
)T+ =7 +U*
@) @y =

o} Tum Ov_er_.)



(i) Let {0y, -, &, } be an orthogonal set
of non-zero vectors in an inner -
- product space V. If B is any vector
in V, then prove that - :

tl T

(iii) Let Vbe a ﬁmte-dlmensmrw.l mner
' product space, and f be a linear
functional on V. Then show that -
 there exists a unique vector B in V.
such that f{a) =(x|p) for all o in V.
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