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PHYSICS
- { Core )
Paper : C-11
| Quantum Mec__hanigs and Applications )

Full Marks : 53
Pass Marks : 21

Time . 3 hours

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

1. Choose the correct answer from the

following : - : 1x5=5
fa} The momentum of a photon of energy
Eis ' )
iy Ec {ii) E/c
(i) B2 (iv) E/c?

(b) The Hamiltonian operator is expressed
as

Y B
@ B=2v2ivE)
DTS =
i) H=-——
W A=
24P/256 | { Turn Over )
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(2)
TR 12 2 —~
(iti) H=-—V* -V(r}
2m '

~ B2 g
(iv) H=-2V2-V{F)
2m _

{c} The zero point energy of a harmomc
oscillator is :

. o 3
{y Ehﬂ) (i) > 70
iii) %m ' (i) zero.

fd} The number of values of magnetic

quantum numbers {m;) for a given ! is : 3.
(il 21-1 o fii) 21+1
(iii) 21 | fiv) infinite

fe) One Bohr magneton is defined as

eh h
=— i =—
O pp=s- @) b =5
ek L eh
(iii) pg = — fiv) ug =—
m . 2m
2. Answer the following questions : 2x5=10

fa) Briefly discuss the principle of . linear
superposition of quantum states.

24P/256 | ~ { Continued } 24P/256

(b)

(c}

{d)

fe}

(a)

)

{c}

(d)

(3)

How does a Gaussmn wave packet
spread with time?

What are the boundary conditions
which should be satisfied by a - wave
function and its derivative at the
boundary of a potenual?

What do you mean by gyromagnetic
ratio? What are the values of orbital and
spin gyromagnetic ratios of an electron?:

“What is total angular momentum of an

electron? Calculate its value for an o
electron in the..d'orbit_al. '

KR

Calculate the expectation value of p for
the wave function

r-(2) n

in the region O<x<L. S 3

Bneﬂy explam the concept of space
quantization. : ' 3

What are identical particles? How can

‘Pauli’s exclusion principle be proved

using the concept of symmetric and
anti-symmetric ‘wave functions? ' 1+3=4

Show the ordenng of various poss:ble

terms for the 3p 3d configuration usmg

Hund’s rule.- o 5
. { Turn Over )



(4)

4. {a) Obtain an expression for the general
solution of the time-dependent
‘Schrédinger equation in terms of linear
combinations of stationary states.. 6

. Or _ .
Show that the momentum space wave
function is Fourier transform of the
pos1t10n space ‘wave function.

(b} Obtain an expressmn for the energy '
eigenfunction ' of a s1mp1e harmonic
oscillator and herice express the ground
state eigenfunction using the. conc.ept of :
Hermite polynomials. o _ 6

{cj Obtain the Schrodinger equation in

. spherical polar coordinates from the
corresponding equatlon in Cartesuan
coordinates. _ 7

_ Or

Obtain three independent differential
equations from the . Schrédinger
equation in each of the spherical polar
coordinates for the electron of the
“hydrogen atom. '

B, Write a short note on any one of the
' following : _ _ 4

| {a) Normal Zeeman effect
(b} ' Pa_schenﬂBack_ effect -
C kkx |
© - 24P—2000/256 5 SEM TDC PHYH (CBCS) C 11
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Paper : C-12
( Solid-State Physics )

Full Marks : 53
. Pass Marks : 21

- Time: 3 hours
The figures in the margin indicate full marks
Jor the questions :

1. Choose the correct option fro_m_-the follo\;ving :
(any five) : .. 1x5=5
(@) 1f0-28 nm is the interatomic distance in,
NaCl crystal, the lattice parameter is
{i} 014 nm C
- fii} 0-56 nm
(i) 0-08 nm T
{iv) None of the above .

24P/287 . . . (TumOver)



{b)

{c)

(d)

(e

24Pf287

2)

The Miller indices of the plane parallel_
to y and z axes are

i) (100}
(i) (010)
i) (001)
fiv} (111)

At lower temperature, the lattice specific
heat varies as :

@ 13
{ii) T
fiv) 1/T

For a given dielectric, as the temperature.

_increases, the ionic polarizability

fi increases .

{ii} decreases

- {iii} remains unchanged

{iv) None of the above

Ferromagnet1c matenals or ferntes are
obtained from :

(i} copper
fi) zinc
fiff) aluminium

fiv) None of the above """ -

- { Continued: }

( 3)

() . A superconducting material on . being
subjected to the critical field changes to

() critical conductivity

{ii) superconductivity =~ which = is
independent of temperature

' (iii} normal state
{iv) Rémains uninfluenced
2. Aﬂsvéer_ any. . f_i_ve_.._ f;jgm'\._.l_ "t.he' followmg
questions : . '2><5=1(_)

fa) Define unit cell and atormc packlng
- factor. S : .

(b} Define atomic radius in '.:c.rystal
‘Calculate the atomic radlus m case-of
b.c.c. latt!.ces SRR :

{¢/ What is meant by hysterems in
magnet:lc matenal? '

{d). Draw the {111) pla.ne for a sunple cub1c .
structure. -

.(e)_ .What ai'e Cune__-.law and . Curie.
tre:rnperal’cure‘p ' T

- What is penetrat:lon depth? Explaln
briefly. :

24P/257 ... . . . . ..(Tum Over)



3‘

4

fa) What is diffraction of X-rays? Explain
Bragg’s law for X-ray diffraction... 2+3=5

(b} What is a reciprocal lattice? Find the
reciprocal lattice vectors for b.c.c.

lattice. . 2+4=6
What are atomic and geonietriéal
factors? Explain. = 6

Derive the expression for the dispersion
relation for a linear monoatomic chain of

© atoms. - ' . 6

{a) Distinguish dia- and para-magnetism.
Explain classical Langevin theory of

diamagnetic domain. | 2+4=6
{b} Explain classmal theory of electnc
~ polarizability. = - L 5
Or

. . 'Deduce Clausius-Mossotti. equatiori.

{c) Distinguish conductor, semi-conductor

and  insulator on the basis . of band
theory of solids. S L 5
N -Or _ o '
What is mobility? Discuss: Hall effect.
What is critical magnetic field? Explain type-I
and -type-1I superconductors. - . 243=5
ek o

24P—2000/287 5 SEM TDC PHYH (CBCS}" C.12
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L wﬁmmﬁz%ﬁr\s‘m o | 1x6=6
Choose the correct answer :

(@) UV-Vis, IR 9% TR&F'@s 4350 e
=@ AR 2FREE B

The types of transitions involved in the
UV-Vis, IR and microwave s'pectroscopic'
techniques are

(i) = Y, W’ﬁw = wﬁmﬁw

\ubranongll, electronic and rotational
respectively

-24P/118 . | ~ {Turn Over)



®

(27

(i) TR T, R W T

electronic, rotational and vibrational
respectively '

(i) T AREA, TR o EAy

rotational, vibrational and electronic
. respectively

(iv). T AR, I S wﬁ—wﬁw

electronic, vibrational and rotational
respectively

Which of the following is not an electro-
analytical method?

fi) ©GRAG/Voltammetry

{fi) Ui L /Polarography

| fii) R/ Calorimetry

e

fiv) APRCi/ Amperometry

Gle’s] 7'
Nujol is

{i) C@Tﬁs 7’ ﬁ@w@ﬁfﬂ /‘ tetrachlorobutadlene
(i} (BhE T ReH/ tetrachlorobuitene

(i) R BT/ hexachlorobutadiene

24P/118

(iv} CEIE T RECE / Rexachlorobutane

{ Continued )

24P/118

(3)

(d) NB flmm i t-<Rrwl o F—ﬂ%’m‘
FoION TG A '

For i-test _and F-tesf, the degrees of -
freedom for N number of observations is

fii N+1

i) N-1

fiiy N2 +1
i) (N+1)2

{e) Vo ml@?«‘ﬁﬂm— Wogm'\‘i{'@ﬁlw

mltqs‘cmcmwzﬁﬁnwwﬁsm
?WH Pree w8n m=e. wariE Qlﬁ @R T
(W, )3 AR 2

Wy g of a solute is present in V,; mi
of aqueous solution. The amount
of solute {W,) left in the aqueous
solution after nth extraction with V,, ml
of organic solvent in each . step is
given by the relation

o : Vaq
- *Vag *
. r qn
: v
i W, = W | —E
@) W =Wy |

( Turn Over)




[ aqn
(i) W, = W,|—ver
0| DV, +V,
B an
(i) W, =W |-—or |
o | Vag + DV, |

T8 D %' Re3d 37 |

where D is the distribution cbefﬁcient. '

Job3 HRkT® g *{we W.MW-W

LY ofT 73 R 913 Sor Tl oot
A | AP W (S TS B

The following graph is obtained from the
. Job’s continuous variation experiment
for a series of solutions of the metal M
and the ligand L. The symbol of meta.l

complex is
1-0~
0-8
% 0-6-
"E .
3 0-4-
]
< _
0-24
0.0_ e
I T. A '| T V[ T
00 02 04 06 08 10
S ' X
i) ML c. i) ML,
(@) MLy (i) ML,
{ Continued )

(5)

2. SR oNARd Tk frmn _ 2%5=10

- Answer the following questions :

(o) f%a’ﬁﬁ%ﬂwwﬁﬁmsﬁsmww
Pz & 2

What are the limitations of zeohtes as
1on exchangers?

{b) Bolometersiz & &2

What are bolome'ters? .

{c) HPLC mfes Rz s {t,) S o P
(tr) &2 .
What are delay time (tg) and retenuon
time (tp) in HPLC?Y. .

) werE GAbewle - ARIR. P
A epafberale SRvm FRAPRR Ao T |

' Discuss the advantages of potentio-
metric titrations in contrast to direct
. potentiometric measurements.

f) UV-Vis (35 'RR T 90 wers ww
aipe; fef ST FAE @t @l gere
291 IS RGN TRMWAR ¥ 2

What are the advantages of the standard
addition technique as compared to a
calibration curve method in .deter-
mination of concentrahon of unknown
sohutions . using UV-Vis  spectro-
photometer? ' -

- 24P/118 | { Turn Over )
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(6)

3. aﬁqﬁm%mﬁm%ﬁﬁwﬁ_

HICEALAT 17 |

Discuss any three methods for m1n1mlzmg
systematic error.

"\‘73?1/01‘
TG I Sfzoz ey SIS W TR
| T I L Tt G0 MR ﬁwmmﬁ 1,
Q-*Rr Tz iR 9 :

_%W‘f : 53-30, 5347, 53-50, 5351

oHF 5346 . = _
(ffn =m, 90% SIY™ BI® n =53 I[N
In replicate determination of iron, the
followlng results of percentage of iron were
obtained. Should any of the results be
re_]ectcd by Q-test?

- % Fe : 5330, 5347, 5350, 5351 and
- 53-46 -

(Given, for n=5, Qtab'-_= 064 at 90%
confidence level) -
4. oo{ R @ vifet o Tew oy :
Answer any four quest_ioné fr:ofn the
followmg '

(a) Beer- Lambertﬁ' fRfadr ﬁl’*ﬂ (@ ANTIT) |
@1 BRTAR eWT W %A
2:0x10% cm™ mol ™' dm®. I Rereix

4x4=16

{ Continued }

4eF . i 50 cm W, (8 (TR

'2:0x107% mol dm™ ww «bR GG

FMI 1434

Write the Beer-Lambert law. (equation
only). The molar absorptivity of a

~ gubstance is 2:0x10% cm™! mol_}-dm:".

Calculate the transmittance through a
cuvette of path length 50 ¢m containing
2-0x107% mol dm™. solution -of the

~ substance.

)

UV-Vis 4355 RO G- S I e
[ e e G W?H/W f%s? %“’"{'{L’@
Yofbad TEAe SCEwAT 41 | :

" What are single-beam 'and double- -

‘beam configurations in- UV-Vis spectro-

' photometer? Discuss with su1tab}e block
. dlagram

fd

(d)

'W F9L

24P/118

[R coo S S oot T 1 R G
T IR e Tom Rvew 54 Gt fasr) 2+2=4

Write short notes on any two IR sources

‘commonly employed in the IR spectro-

photometers

1 AR T (S ‘F’%ﬁfﬂ“@ %vnﬂmsp;

Toad T R AR Ry o=
AR | erRied
tﬂmmﬁm : -
{ Turn Over )}



(e

(8}

Mention the components of a flame

atomic absorption spectrophotometer.

Discuss briefly about flame atomizers.
Write the ' disadvantages of flame

-atomization method.

FLIR ¢@'w5fibn R? FTIR ¢oof'-

wiftme fmfe afdwq ge  FT-IR

 cefg SRR TRePRR S

What are FT-IR spectrophotometers?
Enumerate the advantages of FT-IR
spectrophotometer over its dispersive
counterpart.

@ R 3 A e /e (o

¢ @2 e @l bR e faedy T 2 R

{9)

24Pf118

RS W7 (wd (R R el T IR
WWWW IR T (em ™) Seay
1

What is meant by functional group
region of an IR spectrum? How is it
useful in determining the structure of an
organic molecule? Mentlon the approx
IR frequency (in cm™ Y of any two

COImITOon. funct;onal groups of organic
molecule.

IR%#%WW@WW@% |
%&aﬁs{wwr :

Briefly describe the "different sampling
techniques for solid samples in IR
spectroscopy

{ Continued } -

5-
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{9)

Ca0 TF CaCO,3 R o1 TGAT TS Remd

FETS oW/l A @ 600 °CY Al 900 °C THOR
f{Pe TFIOR SK 2506 mgd Al 190-8 mg A
21 0R0R | TRETEBTS CaC O 5T *ISIRA ST 51671 41 |

A mixture of Ca0O and CaCO; is analyzed by
TGA. The result indicates that mass of the
sample decreases from 250-6 mg to 190-8 mg
only between 600 °C and 900 °C.. Calculate

‘the percentage of CaCQO; in the mixture.

W%/ Or

TGA “&f¥S 2’ WW%QWWWI
W ~[ e T AT e

Explain the various sources. of errors in TGA.
How can these be avoided?

SO S ﬁ@ﬁﬂ ‘jﬁﬁ 0 conductometric
R A e 0

{a) ¥fi NH,OHS ¥ «5F HCR @4l ( {@%—“@T)
RGW s W

(b) T HCH @ <5 NH,OHY 71 (336 1)
g

Conductometnc mﬂ @F'ffh"{ﬁﬁ W
FIEUCAE T <40 4

" { Turn Qver}



(10 )

Sketch the conductometric titration curves
for the following neutralization titrations :

fa) NH,OH is titrated Wltl’l “HCI ta.ken in
- the burette .

(b} HCI ‘is titrated with NH40H taken in
" the burette .

Explain the reasons for the difference in
the nature of the conductometrlc txtratlon
- curves.

TN/ Or

TEABSEET TEme Wywd Rfemm B
- (T I W, T PR R
With a suitable example, expla.m how
precipitation  titrations done potentio-
metrically.

7. o {1 Ay foRET 2w e o

| Answer any three questlons from the

following : . :

(@) MR STF thin-layer IHERT “Fafee ==
] RS oR W‘T/‘T‘WW @Iﬂﬂﬂﬂ? GG
Wi

Discuss various wsuahzatlon techmques
used in paper and thin- layer chromato-

graphy.

'3><39

(11 )

(b} HPLC *mfSq o /NS forer i
Write the principles of HPLC.

{c) p-Nitrobenzoic acid ¥ resorcinold (7@
R R R SIETE (TR RS IR]
AR, TRE Rr-FEd =@ oncemAl <
‘Oxalic acid WIF resorcinol’3 F*eT6R RlIA
ARIgere foar e ufdea ot w4

Using suitable flowchart, discuss the
separation of the components in the
binary mixture of p-nitrobenzoic acid
and resorcinol. Is there any difference
for the mixture of ‘oxalic acid and
resorcinol’? If yes, point out the
_differences. '

(d} ST TIF A AIGT HHE AUFRITS IRTS
Rfox ames Ferm swfees s 91
Salting #°@ &7
Discuss the different solvent extraction

methods of metal ions from aqueous
solution. What is salting effect?

fe) GH/CAG, Foe wE RARo-gam fzmw
IGFSCIR SIS 30|

Discuss the batch, continuous and
counter-current extraction techniques.

¥

5 SEM TDC DSE CHM
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CHEMISTRY
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~ ( For Honours )
Paper : DSE-2
" { Green Chemistry )

Full Marks : 53
Pass'Marks : 21

Time '3 hours

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

1. Choose the correct answer : = 1x6=6
{a) Basically tisk’ is a function of
| fi} pollution X prevention
(i) Ip_oliution,.x_haz_ard._
{fii} hazard x exposure

fiv} pollution .x exposure

24P/110 { Turn Over )
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(2)

(b} Photochemical smog of London was
reported around

(i) 1-5 December, 1950
(i) 1-5 December, 1952
fiii) 5-9 December, 1950

fiv) 5-9 December, 1952

(¢ The book, Silent Spring was written by
{i} 'Rachel. Carson
(@) B. M. Trost
fiii) Lord Carson
(iv) John _We_u_*ner
{(d) - Which of the follpwing is not a green
- chemistry principle?’
fi) Maximi_.zi_n_g_' atom economy
(i) Using .cate_xl.ys_ts
(ifi} _Proc__iucing derivatives

fiv) Use of renewabie feedstock

{ Continued }

@

{a)
(bj

24Pj119

2. Answer the following questions {any nine) :

(3)
Which of the followi.ng is not an ionic
liquid?
(i) [omin] [BF,]
{ii) PhyPO

(iii) [etnin] [BF,]

fiv) [omim] [PF]

Which of the following reactions is most
atom economical?

{ij Substitution reaction
ffi} Addition reaction
'{it_'i) Elimination reaction

fiv} Rearrangement reaction

2xG9=18

Explain the term ‘atorm economy’ with
a suitable example. 1+1=2

What are green solvents? Name two
green solvents. 1+1=2

{ Turn Over }



)

(d)

(e)

(g}

(h}
{i
0
(k)

24P/119

(4)

What is the need of green chemistry?

How can you convert toluene into
benzoic acid in green method?

Give one example of microwave-assisted
reaction in organic solvents.

prepare imidazole
conditions  using

How do you
in solvent-free
microwave?

What are the main differences
between =~ classical  heating and
microwave heating?

What do you mean by piezoelectric
effect?

What is chemoselective reaction? Give
one example of it. BN 1+1=2

What are solid-state reactions? Give
one example, _ 1+1=2

How can you pi‘epare édipic' acid in

green way?

( Continued )

3. Answer the following questions (any six) :

(@

(b)

fc)

(@

{e)

{5)

3x6=18

Why is glycerol a green solvent? Explain

with a suitable example. 1+2=3

What are jonic liquids? How can
Michael reaction be carried out with

the help of ionic liquids? 1+2=3

‘What is supercritical ' CO,? How is it
~used -as solvent in hydrogenation
. reaction? S : 1+2=3

Write the alternative green procedure

of pinacol_-piriaébione rearrangément.

Compare it with conventional

procedure. 2+1=3

What are sonication _reactioris? How can

-alcohol be prepared from Grignard

. reagent in green way? ' N 1+2=3

24P/119

How can catechol be synthesized in
green way? Compare the method with

conventional method. 2+1=3

{ Turn Over )




(6 )

{g) Explam three principles of green
chemistry.

fh} What are enzyme_s"_?_ Menﬁon the
advantages of using enzymes in
relevance to green chemistry. 1+2=3

4. Answer the following questions (any two) :
' ' g 3lax2=7
fa) How has disodium iminodiacetate
(DSIDA) been synthesized traditionally
by - Strecker process? Write an
alternative green procedure to prepare
the DSIDA. 1%+2=3%

(B) What are the important factors that
have to be considered while designing
a green alternative reagent for
a synthesis?

{c) Describe in brief why photochemical

reactions are considered as green
synthesis.

5. {aj Instead of anhydrous AICl;, what
green option will you - suggest in
Friedel-Crafts reaction? =

(b) What are the adirantages of green
synthesis? :

24P/119 { Contintied }

(7))

{ct Write a note on combinatorial green
chemistry, ' 2

Or

(d) What are the characteristics of an ideal
chemical reaction?

* K K

24P--3500/119 5 SEM TDC DSE CHM (CBCS) 2 {H)
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. The ﬁgures in the margin mdtca:te full marks
for the questwns

1. Choose the cor-rect _ -answer from the
followmg T ' . 1x4=4

{a} Quantum mechamca.l operator for_
momentum is
h . R
— v i) —
{l). 2mi o ” 2ri
= A A .

24P/95 o ( Turn Over )



(2)

{b) The energy required to excite (to first -
excited state) a particle of mass m
confined in a length I is

3h2

8ml?

2

)

- R
(i) amP?

(i) 0 '

:,(“U h2

fc The number of NMR szgnals formed by
' 2-chloropropene is

i 2

@ 3

fiii) 1

'(w) None of the above

{d) Some cherrnca.l reactlons take place'
.=~ not by-the absorption. of light by one
of the reactants but by .a . third
- substance which transfers the absorbed

‘energy: to the- reactants Th1s process
is known as . :

(1) quenchmg

{u} photosensitization
{iii} -ch_emllummescence -
{iv} None of the above :

24PJ95 o { Continued }

2. Answer . any Jour quesuons from the
S | 2x4=8

followmg

{a) Why is w taken mstead of \|12'-’ What -
is angular part of ._wav,e_ function? '

-j{b} h _What is zero-pomt energy? What is
its mgmﬁcanoe? o

fc) Why is TMS used -as. a reference
_standard n NMR spectroscopy? '

(d) Descnbe Born—Oppenhelmer approxl-

- 'matlon with its lmportance

{e} What is_the baSl.C dlfference between

.3, Answer any four questions from the
following : S

t@ﬂ

()

. dlmensmn.al cublc box
Wnte Schrédmgers wave - equatlon for
_ rigid rotator systern and sepa.rate the
) vanables - _ .. 4
(Thnrover}

24P/95. o

(3)

__ ﬂuorescence a.nd phosphorescenoe?

Solse Schradinger’s wave equati'o'n. for

a particle moving freely in a three-

4x4=16



. 24P/95

(4)

fc) - () Write a  short mnote: on

eigenfunctions and - eigenvalues.
Normalize the function y = x? over

the interval 0<x<k; where k is
a constant. 2

(i) What will happen if the walls
of the one-dimensional box a.re
suddenly removed? N 2

{d) (i} What doées angular part of wave
- function depict? o 2

- (i) How can sphencal harmonics wave
function for hydrogen atom be
wntten? o 2

(e')f fi) Write down Schrodmgers ‘wave -

equation for H-atom in polar

coordinates. 2
(i} Write a short note on orthogonal
wave functlon R _ 2
CUNIT—I

Answer any four quest_ions from the

followmg 4x4=16
(@) (i Dlscuss " about the interaction -
- of electromagnetic radlatmn W1th
a rotatmg moiecule R 2
{u) Mlcrowave studles are . done only
Cin gaseous state. Explam why. 2
{ Contmued )' '

.5.

24Pf95

(5

{b} (1) Explam fundamental frequencies
and overtones w1th examples 2

(ii) Calculate the force . oonstant for
"H3Cl from the . fact that the
fundamental vibrational frequency
is 8- 667x10‘3 L 9

'{c)' Discuss the relaxation processes in

NMR spectroscopy. What is chemical
shift? . _ 3+1=4
(d) Write short notes on the following :
_ 2x2=4
i} Chromophores
fij) Bathochromic shlﬂ:

e} (i What are P, Q and R branches of

vibrational rotatlonal spectrum? 3

 fii) Why is electronic spectrum a band
- spectrum? - 1

UNIT—III

Answer any - {wo quesuons from the
followmg 4Y2%x2=9

{a) What is “Beer-Lambert law? Explain.
‘What are the limitations of Beer-
Lambert Jdaw? 2%a+2=4

Cof Turn Over }



(6}
) What is the role- of photochemical
reactions in biochemical process? 4
{c) What is. méant by - tjhotos;'ationary
- ‘state? What ‘is chemiluminescence?
- B 3+1%=4%

S kkk

. 24P—2000/95 5 SEM TDC CHMH (CBCS)C 12
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2023
( November )
CHEMISTRY
( Core )
Pépér : C~il
( Organic Chemistry ) = °

Full Marks : 53
Pass Marks 21

Ttme 3 hours

The ﬁgures in the margm mdwate fu!l marks
Jfor the questions

1. Choose the correct answer from the
following {any five) : - 1x5=5

(¢} Which of the fol]owmg amino acids ‘has
an amide side chain?
i Aspartic acid
{ii) Glutamic acid’
fiii) . Asparagine
(iv) Meﬂliqn.ine

24P/94 " " {Tum Over)



(2)

(b} Sanger’s reagent is

(c)

(@

24P/94

(i} 1 -fluoro-2,4-dinitrobenzene

fii} phenylisothiocyanate

{iii) ninhydrin

{iv) 2,4-dinitropheny1hydrazine

The number of H-bonds between

adenine and thymine in a DNA
molecule is

i) two
(ii) three
{m) four

(iv) Nune of the above

Which of the followmg synthons is an
example of umpolung'?

X

)

| & _
.(it) _ \_\'.\éih
_ ﬁﬁ

fiii) HO”

fiv) CH3CHy

( Continued )

(3)

fe) Which of the following drugs is not

(a}

{bj

o)

24P/94-

classified in the criteria based on
pharmacological effect? '
fi Antihistamines

(ii} Antiseptics

. it} Analgesics

(iv) Antipyretics

Which of the following is not a functmn
of protein?

{i) Helps .in digesting food

(it} Carries genetic information

(ii} Fights against 1nvad1ng pathogen

fiv) Helps. in transport:ng oxygen in
blood ' .

UNITw-[

Draw the structure of a nucleotide
present only in RNA and write down
its name.

Write down. the syﬁthéSiS of a base :

which is present only in DNA.
' Or

‘How does DNA replicate? How is the

process respon31ble for preservatmn
of heredity? -

Write down' the important - structural
_difference between DNA and RNA.

{ :T_um Qver)

2



(4) (5)

UNit—I1 © o : (b) Write short notes on any #wo of the

' .. . , following : : 2x2=4
3. (a) What is ninhydrin reagent? Explain : ' :

with chemical reaction how it is used
to detect amino ac:ld . 3

O_r

fi] Active site
{ii) Coenzyme
.. . .. fiti} Inhibitors
What is isoelectric point? How is it

helpful in separating amino acid from

o mixture? - fc) Discuss briefly the lock and key theory

. of enzyme dction. S 3
(b)) How can you synthesize al'anin_e by . '
Gabriel _phtha.]imide synthesis? 2.
“{c¢} Explain briefly the a-helix structure of _
protein. 2 Unir—Iv
(d) How will you prepare alanyl-glycyl- . 5. Answer any three questions : 2x3=6
valine only from glycine, valine and _- : ' _ '
alanine using suitable amino protecting o () What is saponification value of a fat?

group and carboxy activating group? 2 What is its significance in determining

Or. - ' the quality of lipid?

What are conjugated proteins? How are

" they classified? “{b) “Melting point of unsaturated fatty acid

is lower than those of saturated fatty
acid.” Explain.

UNIT—III |

4. {d) How are enzymes classified on the . {¢) Discuss how vegetable ghee is prepared
. 'bas_is of their fun_ctions?_ ' 9 | from oils.

Or | (@) What is iodine number? How is it .

24Pf94

Explain stereospemﬁmty of enzyme with

suitable example.

{ Continued }

24Pf94

helpful in determining * the ‘quality

-of oil?.

{ Tumn Ovér)



(6)

UNIT—V

(7)

UNIT—VI

] ] L 7. (¢} “Sulpha drugs are bacteriostatic but
6. (a) Applying retrosynthesis, how . would not bacteriocidal.” Explain.
you prepare the following compound |
(any one) ? 3 Or
{i) _ Write down the preparation of
' COOH sulphaguanidine. :
HO phagu
: ' {b} Write down the molecular structure of
{ii} ' -curcumin and its medicinal importance.
(b) Carry out disconnection of the f¢) Write down the synthesis of the
molecules given below and show their following (any one} :
synthons and synthetic equivalents . o
(any one) - ' o) | fii Chloroquine
{1} <:>'—CEG—CH2—CH3 I {ii) Chloramphenicol
o R CHs | (d) What is the importance of vitamin C
- 1) : E in our body?
EtQQC Or
fc} -HO\E can the following FGIs be carried | Write down the synthesis of an
: out: _ o _ 2 antipyretic.
j\/ — |
; 2 i
) = = * e e
. mﬁ_ P |
(II} \ NH, _> —CN_ |
fd} How can you disconnect the following I
- molecule and carry its synthegis? 2 -
Ph/v?\/\Ph - 24P—2000/94 5 SEM TDC CHMH (CBCS) C 11
24P/94 { Continued ) '
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2023
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 BOTANY
( Discipline Specific Elective )
| ( For Honours ) | .
| ‘Paper : DSE—4 |
{ Indusf.rial and En\iirdnméﬁtai Microﬁiolégy ¥

" _Full Marks : 53
Pass Marks: 21
Time : 3 hours

The ﬁgures in the margin mdzcate ﬁ.u’.I marks '
- for the questwns e :

1. Fill in the blanks : o C1x@=2
fa}  TDS stands for __

(b). For cell disruption, technique is

used

2, Aﬁswer very "brheﬂy L 1x3=3

{a) Name the pigment present in nodule
that protects, mtrogenase _

24P/183 - - ( Turn Over )



t2) - (3)

I

(b) Who first discovered fermentation o ~ {¢) Describe the isolation ‘met_ho"d of root
technique? g i : : nodulating bacteria. - :
(¢) Name one free-living' bacterium that - ' : - {d) Differentiate between solid-state and
fixes atmospheric nitrogen : _ _ liquid-state fermentations. '
3. Write short notes on any three. of the - . . 6, ~Describe about a test to  determine
fo]lowmg o R . 3X3-9 S v conta.t'nination of water by coliform bacteria. -6 -

fa) Nitrogenase

Describe the production process of citric ac1d:..'

) VAM
-(b) _' : S S P mentioning the microorganisms used and
(¢) Role of Rhizobium R different stages of productmn
(d} Appllcatlon of 1mmob1hzed enzyme o L - 7. What is b1olog1cal nltrogen ﬁxatlon? Describe
' - '_ R e : -+ - the biochemical method of nitrogen fixation
- 4. Answer briefly : T IR 2x4=8 by ‘symbiotic bacteria. S 3+7—10
.. f{a) Write on aerobic” " and  anaerobic . R "Or ' I
: fermentatlons AR L c C L .- Describe the - apphcahon of unmobn.hzed
{(b) Mentlon the working principle ofr enzymes—glucose isomerase and penicillin
' centnﬁlgatlon ' S - ' acylase. B s 5+5 10
" {c) What is bloreactor? | - ' o ' P
(. Point out the uses of a.loohol as energy - rkk
- _;sources : S :
| 5 Answer any three of the followmg 5x3= 153, o

(aJ Discuss about the role ot‘ m1crobes m o
' Sewa.ge treatment N -

{b) erte an account on phytoremedlatlon

- 24P/183 o ';' e (Contmued Jj .~ 24P—2000/183 5 SEMTDC DSE BOT (CBCS)4 (H}
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[ N_ovcmber )

_ BOTANY _
( D1sc:1p11ne Spemﬁc Electlve ]
( For Honours / Non—Honours )

Paper DSE—l _ _
( Analytical Techniques in: Plant Science )

Full Marks : 53 '
PassMarks 2I

Ttme 3 hours

The ﬁgures in the mar‘gm mdwate ﬁdl marks

. forthequestwns S
1. (a} Wﬁammﬁﬁzﬁw o8 1x3=3
.~ Fill in- the blanks- of the folIowmg '
L “c‘ititwﬂ‘stsi Cﬁﬁﬁﬂﬁﬁ@%”ﬁ‘

m i _ o
the smallest umt of -
measurement of length _ _
_--ﬁ? W!Grl o

For. determ:mng the atomlc and--
molecular: structure of crystal
is used. -

24P/180 " - (TumOver)




(2)

(iti) A wﬁﬂwws e IR F4
=l '
To separate viruses, ___ method is
used. R

®) Wﬁmm« wm{ "wﬁ%ﬁw 1x2=2

Choose the correct answer of the
following : ' o

{i} uﬁﬁmwmm 142&13
150&. M., 149 ., 156¢ . wF
153 . =, @@ v Twel %]
150 R / 149 @& M. / 151 f1
If the height of five people are 142 cm,
150 cm, 149 cm; 156 cm and 153 cm,.

then the mean helght is 150 ¢m /
149 cm / 151 cm.

i} GLCS WM TN &R ﬂﬁ’mﬂ /..
ol o 2R /s R -

- In GLC, the mobile phase is nitrogen /
p_etrolsum_ ether / mixture of solvents. .

2. w—ﬁmw smwmﬁm (ﬁ mﬁﬁﬁ)
- 4x3=12

'Wnte - short . notes on . th__ - following
(any three) : :

fa) m;’ﬁ’w @R

Chromosome banding |

24P/180 = o ( Continued )

(3}

(b) «F- TE 2R
X-ray crystallography

Ul_tracentrifugation' .

(d) % A e

Th.m layer chromatography

i S m%wW‘mwﬁm

@aﬁuﬁw@mﬂwﬁwmﬁmww

RO | - C o 4+8=12

Define :sotope and radmlsotope Give an
account on the role of radloactwe 1sotope in’

- biological science.

WW/Or

FIwEE ﬁ.ﬁ? w’@wﬁ w‘ﬁw T4 @ﬁf@s i
ATAISAR SCAGN FAT1. - . 2+(5+_5)=='12_

What is fluorescence? Discuss the. principle
and applications of fluorescence microscopy

R m‘fcaw ‘»Flw *T&?‘iﬁi W “‘m“
b a s 2+(3+3+4)=12

What is _chromai:ography?"' -'i']_jescnbo the
principle, instrumentation and uses of paper -
chromatography.

24P/180 . . .. . .i(TumOver)



(4)

_ w%qt/ Or _ :.,.A .

wﬁmemmcﬁmﬁm 0 6x2=12

Write explar;atory notes on __tl_l_q-_fpllomg_ : N

@ wewi®

- Mass spect"romettjr' ' _
@) G Yo T
' Tra.nsm;ssmn electron n:ucrosoope

. mﬂﬁﬁyﬁﬁ?wﬁmmww RLC A
I T Sferedt ¢ ' 3+(3+3+3) 12

' 'What is standard dev1at10n? Calculate the'

~mean, mode and medlan from the followmg

data :

Class Interval
oo o

15-25

' 25’-‘35

'35—'45"_

‘45-5‘5

65-75

. Freguency .

N '1.9_

da

ﬁﬂmmewwcbmﬁm

WW/Or

_Wnte short notes on the followmg

a) Wﬁ@%iﬂﬁﬁﬁrﬁﬁﬁgﬁ

Mean dev1at10n and standard dev1at10n '

-(b) Bﬁw &8 . ﬁqﬁﬁzw _
.--Cl'n—_square ‘test of-_mg_miju’:ance = .:-_:-ﬁ_- .

5;682512

~ 24P—1600/180 5 SEM TDC DSE BOT (CBCS) I {H/NH).



‘Total No. of Printed Pages—3
S5 SEM TDC BOTH (CBCS) C 11

2023
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~ ( Core)
Paﬁer T C-11. : \
( Reproductive Biology of Angios_pe.rms.) ..

Full Marks : 53
" Pass Marks: 21

Time : 3 hours

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

1. Answer the following as directed :  1x5=5
fa)

| dis'oovel_'ed double fertilization
in angiosperms. I
: ' (Fill in the blank}
(b} Ovule changes into fruit/seed/flower.

' . (Choose the correct _answe_i‘)
f)’ The most primitive type of _ovu_fe _
s o

" (Fill in the blank)
24P/168 . (Turn'Over)



24P/168

(2)

fd) The study of pollen is known as
‘Palaeontology /Palynology/Embryology.

{Choose the correct answer)

. fe} Alllum type of embryo sac is

monosporic/bisporic/ tetrasporic.

(Choose the correct answer)
Write the precise notes on the following
(any three) :
(a) Function and types of tapetum
{b) Different kinds of _.endoéperm

fc) Apomixis and its significance

.(d) Ontogeny -of flower

(e} Parasexual hybridization

Describe . the different contrivances or
mechanisms to perform cross-pollination.
Why does nature prefer cross-pollination?

- ' C10+2=12

What is NPC system of classification? Write
about the classification of pollen types based
on NPC system, . 2+10=12

4x3=12

{ Continued }

- 24P—2500/168

(3)

With  suitable diagrams, describe the
different types of embryo’ sacs of
angiosperms, 12

Or
Write notes on the following : 4x3=12
(@ Male germ unit (MGU) |
{b) Self-incompatibility

{c) Microsporogenesis |

SEL

With - suitable diagram, write briefly about

the development of embryo in dicots. 12
or
Write briefly about tﬁe various mechanisms
of seed dispersal and its importance. _ 12 -
- ok

5 SEM TDC BOTH (CBCS) C 11
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- 2023 o
BOTANY
© o (Core).
o lpépe:r':- c1z
( Plant Physiology }

Full Marks 53
C Pass Marks 21

'ﬂme 3 hours

The ﬁgures in thie margm mdwate ﬁ,u’.l marks
for the questton.s T

1, (a) Choose the correct answcr of the |

follomng e LT Ix3=3

(1) Which of the folIOng fon'ns of
- soil water is commonly absorbed by R
--plants? - S

A1) Caplllary Water ' .
o (2) Combined water B e
- -.(3). Hygroscopm water
(4) Gravifatiorial water

24P/169. . - . . (Tum Over)



(2)

{ii) Which of the following is a

chelating agent?
(1) 24D
(2) 2,4,5-T

(3) DTPA

(4) MgSO4

. {iii} The sieve tubes. contain several

types of fibrillar protems called
(1) G-proteins - 1,

(2) S-proteins .

-(3). P-proteins

_(4). X—pr.oteitis"_

() Fill in the blanks { - 1x2=2

(v;)_'_Chem:cally kinetin is .

(i'i)"The term ﬁremalmauon was comed
by

2. Write shprt ‘notes on the 'follq‘ﬁriﬁg'- T 3x4=1.2

{a) Water potentlal

{b) : Phys:ologmal role of potassmm in '.

- plants.

(c) Florigen

(d). Siderophores: v o DR

- 24P/169 .  { Continued:).

3.

5.

(3)

What is transp1rat10n? ‘Write about the
mechanism of opening and closing of
stomata. How do plants adapt itself to check:
excessive transpiration? 2+6+4=12

Or'

Explain. the evidence which proves that

phloem is the channel of transport of
organic substances in plants. Describe the
‘pressure-flow’ model of translocation of

solutes in plants. : 5+7=12

What is photoperiodism? Describe the
different types of plants in response to
photoperiod. What role does phytochrome

" play in flower initiation? 2+6+4—12

Or. .

Write explanatory notes _on the t‘ollowing.:
' ' o 6x2=12

Aa) Role. of phytochrome in photomorpho--

gene31s

{b) Causes of _'see_d. dormancy

What . are -phytohdrmbnéé? " Describe
biosynthesis® and physiological role of

auxin in plants. 2+5+5=12 .



i (._4.71,

Write explanatory notes on the following : .
G 6x2=12
{a} Carrier hyp_o_the_sis_f of salt uptéke |
: _(b) _Paséivg absqr..ptioﬁ'"of water by plants 8

S

Lo e
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