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PHYSICS
( Core }

Paper.': PHYC2
{ Waves and Optics )

Full Marks : 60 (80 for 2023 batch}
Time : 2 hours {3 hours for 2023 batch)

The figures in the margin indicate full marks
for the guestions

1. 0% SoTh Ak e - o 1x6=6

Choose the correct answer.:

R R G S k-
T (SIS ST 2T AfS @res e
@ TR WY T -

The number of beats per second
produced due to the superposition of
two collinear simple harmonic motions
having frequencies n; and n, will be

P25/1457 - { Turn Over )



(b)

P25/1457

() ny g

i) ny-ny
g + My

(iii)

(i) Jni-nz -

Bl s TR e oo «fb s
e T TR Beow @l P fa
5 OR{|! WA CEERE R TS
TS TR

The Lissajous figure resulting from the
superposition of two siinple harmonic
motions at right angles to each other is
a parabola. The frequency of the two
SHMs are in the ratio |

i) 1:1
fi) 1:2
fiii) 2+ 3.

fiv) SR ble T
None of the above

{ Continued )

fc)

(8 )

wm@a@rwmﬁwﬁﬁmﬁ&as?

Intensity of waves is proportional to

which of the following quantities?

(d)

() feoma ast S
Square of the amplitude
(i) T 1ol
Square of the frequency
i) M T
Density of the medinm
fiv} 8YRT FHENAR
All of the above
GO <A IS S D WO T
=? '

Melde’s experiment is used to study
which of the following?

(i) @oF ORS ST TRA

' Progressive wave in a string

(i) S OIS T K
Stationary waves in a string

(iii) AYS ol TR

P25/1457

- Longitudinal waves in air

(iv) ST <Bie T
None of the above



( 4 ) ( 5)

() SR WY (RIS T (B! / P B 2. i Ded T 2x6=12

wE? L
Which of the following facts is/are
correct about a wavefront’-’

fi) mﬂﬂqm WWWWWW

A wavefront represents locus of
points vibrating in the same phase

(ii) <51 st T PregEr et RS a2
A wavefront does not propagate in
the backward direction

(iii) 7] VA

Both of the above

{iv) S¥R9 GGle =W
None of the above

ﬂﬁAIWAQﬁWWﬁWﬁWW

Answer briefly :

{a) ﬁﬁmwwmﬂ?—ww%mm

T R

y =107° sin (1 00t + 20x + EJ

T {3 GTF (@G, AF x WF yI 4G

Wom1 ofss fmR, B, F9Re IF 9
ef SlEeat '

The dlsplacement of a partlcle executmg

simple harmonic motion in. a nmiedium

can be expressed as

Y= 1076 sin [100t+20x+ 4J

. where tis in second, and x and y are in

meter. Find amplitude, speed, frequency
and wavelength of the motion.

TG CHEEA T, (50 (b G TSI w i R B AR
If A and A, betheareaoftheﬁrst | mwmﬁm@wﬁweﬂ—m
and second half-period zones, then e TR ﬁ-q W W oy
il A >Ay T ferte ae w1
(i) A <A, Two sxmple hannomc motlons havmg
_A same frequency and Z phase deference
W) A 2 simultaneously act on a particle at right
fiv) Al Eﬁﬁ? A, m B o Sk angles to each other. Draw the resulting
A, and A, are independent of - path of the particle using graphical
each other . ) method.
P25/1457 ( Continued ) P25/1457 { Turn Over )



(c)

(d)

P25/1457

TS B9 EF GIED TR TGS A4
Lol '

Distinguish between plane wave and

spherical wave.

Explain the term ‘temporal coherence’.

(e) TmeI fi-Rg “Ivie By Sm= 4w oMl

8 GT.¢N, WIS TOH RYT Tegel AL (Nl
Tt Al o BER o[l 2 @9 EYS AT O
TS (R SINY 500 4499, W, (93
feg 7o T vEE Oenedt |

In Young’s double-slit experiment, the

“third order maxima is obtained at a

distance of 8 mm from the central

maxima. If the screen is at a distance of

2m from the slits and the wavelength

“of light used is 500nm, find the

separation between the slits.

HORETS AR RS OEF SRS EEsl

4|
Discuss the significance of Kirchhoff’s
" integral theorem in diffraction.

{ Continued )

3. @ G “Asbe Ty Bt

Aﬁswar_ any five :

(a) P 4 SR qUER WA AT wETEA

)

7 |

P25/1457

NI Sfereat | oryedl @ B I R
O GBS B[ HE AR

v=,]—

m

TS T (2= ONRCES d@H @[l BH 9% m
R TR 93T TNfT ©F )
Derive the differential equation of
motion for a vibrating string. Hence
show that the velocity of wave in a
stretched string is given by '

T
V= ]—
m

where T is the. tension. and m is the
mass per unit length of the string.

TR WE A 0 (ot “if%er) SCRBIS Teorm
@R ST | ARE i 39| e

@ SR R G ORI A oI T
WW@WWS@WWW

(Tum_Over)

6x5=30

4+2=6

2+24+2=6



Discuss the harinonics 1n éloséd#end
organ pipes and open-end organ pipes.
Show that for same length of the organ
pipe, the fundamental frequency in the
case of an open-end organ pipe is
double the fundamental frequency of a

closed-end organ pipe.

(c) O 4 (2IFT) O GO (FES SR TP

Using a neat \diagram, explain the
formation of Newton’s rings by reflected
monochromatic light. What will be the

“ecolor of the central fringe if the
- experiment.: is illuminated - by white

light? In a Newton’s ring experiment
illuminated by monochromatic light,
the diameter_ of the 5th and 15th dark
rings are 020cm and 048cm
respectively. If the radius of curvature
of the planoconvex lens is 81.cm, find
the wavelength of light used.’

AT Sfereat | .
* Obtain the solution of the wave equation (e e A ﬁmw R f-‘qﬂsﬁw R .
I T GRS @ VEE IR A
for the case of a plucked string. werfEple MeEPEE Y IR TP
| | | oM IR | N | 343=6
(d) ~ReE e e PN AfswRre clieEE Describe the construction of pomtwe
B g o Tt 1 ) s
5T Sph ANHIS “IRAT (oI T I zone plate is proportional to the square
(e R T T, E AR i B 7Y? - . root of the natural numbers.
I O TRA R it O Sgd () zeT fo-fe ~Ars e e SioR 359
' ﬂmﬂﬁﬁWWC"ﬂﬁﬁ RYF THPR Fo S 91 | SeReA BGR e I
ot oEid Tw 02068 we TE M W B PR ey R
048GR =, WWW@WW RS PRES TS FER 77 TR 27 391
e ow geid 81 6. =, <wlw 29 W PRTS TOR 431 T 77 Ted T
ol waeoltref e | 3+1+2=6 ﬁ'%mﬁgﬁfﬁ T 2 B |
342+1=6
P25/1457 ( Continued ) P25/1457 { Turn Over )



( 10 )

Discuss the intensity distribution of
diffraction pattern in Young’s douible-
slit” experiment. Explain the missing
orders in the diffraction pattern. In a
certain Young’s double-slit experiment,
the separation between the coherent
sources is halved and the distance of
the screen from the _cohérent sources is
doubled. If the original fringe width was
B, find the new fringe width,

4. v G B (R G R  4x3=12
Write shoft notes on (any three} :

_{a} @W@,WWWWWW
N%lﬁﬁsmﬁmﬁﬁ<mmﬁww

Superposition of N simple harmonic
motions having same frequency and
constant successive phase difference
(b) THGE WS A A5
o Forrnatlon ‘of fringes in Lloyd’s mirror
(] aﬁ@ﬂw wramf 73
_ . Michelson mterferomet_er_'
@) THANMPR WS
' Principle of holography

P25/1457 ( Contirued )

(11 )

2023 1 *F 7 AR 20 57 R 2

Additional 20 marks for 2023 Batch

5. &R ZNRs TeT T :

Answer the following questions :

(@)

(b)

{c)

{d)

(e)

P25/ 1457

foicera oua %t TE=R TEY T4

State one use of Lissajous figures.

AFIATS PRZS TA wcﬁzﬁ Eheq N
GEif!

Name two methods of obtaining
coherent sources in the laboratory.

Zfared Afe e I O SRA-TLH
fosfierm ooy qiep =4t

. Explain the construction of a spherical

wavefront using Huygens’ principle.

Bt TR wre @ Ee AfeRm wwe
w7y ol

Differentiate between holography and a
conventional photograph.

G TS Y SRR @O eI
iRt | S [ W IR @R AR PRGN

St Sferedt | 4+2=6

Obtain an expression for the velocity of
a longitudinal wave in a gaseous
medium. From it, deduce Newton’s
formuta for velocity of sound waves.

{ Turn Over )



( 12 )

90 | IR BT Trred B | e e
@IBes iRt ToieEa Bl ot frr L. 2+242=6

Mention = two: differences between

Fresnel - and - Fraunhofer . diffraction.
: Give one example of each type. Explain
the diffraction pattern achieved by a
“diffraction grating.. : '

Sk ok Kk

Fe =

P25—4500/ 1457 ' | 2 SEM FYUG_P "PHYC2
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The figures in the margin indicate full marks
Jor the questions -~

- UNIT—I S
1. R ffeme offr 1
Write the trichotomy property of R. _
2. T S (o o b1 TR ot P 41 | 1
Express the open mterval aaasa set

3. ‘ﬂﬁaeRWﬁ@ms>03W0<a<e,m
o T X a=0. - . 2

 If ae R is such that 0 S'a{<_s- for every £ >0,
then prove that.a =0. . .

P25/ 1_3_3_3 - : . { Turn Over )



P25/1333 -

(2)

4. (@ S={;1{|ne_N}, e I £ (e

inf$=0. .
IS = {}— ine N}, then show thatinfS =0.
n . . Lo .

(b) T xe R, (5@ &8N T4 @ n, & N 041 IH
qCE X SNy, -
If xe R, then prove that there exists
n, € N such that x<n,.

(c) it §>0, o® FgeTm @ n, € N €1 I
LS ny, -l<y<ny.
If y‘:-O then show that there exists

ny € N.such that ny -l<y<n,.

5. ﬁ"'cwm bR Ty I ¢

Answer any one :

@ W I, =la,, by, ne N I &F JNEF
ERIEY OB SFFET SN W, (WS AT T

@ %1 £ & R (VAT IR IS A ne€ NT I .

Eel,. o .
If I, =la,,by), ne N is a nested
sequence of closed bounded intervals,

then prove that there exists a number
£ € R such that Ee I, for all ne N.

A(b). oS . @G SR

[0,1] = {x € R:0 < x <1} TN 7 |
Show that the unit interval
G, 1] {xeR: 0<x< 1} is not countable

{ Continued }

P25/1333

(31

‘ﬂf‘?xﬂﬁ‘y‘iﬁmﬂ*{%'{ﬂmx<y,mﬁjw
@ B 9T SR z (A TR ACS x <2< Y.

[If x and y are real numbers with x <y, then

show that there exists an irrational number z -
such that x <z < y.

UNIT—I

{n}ﬁmﬁwsmﬁw

erte the 3-tail of the sequence {n 1.

o 0 (3 A AN SR g B K
S | |

Prove that a convergent sequence of real -
numbers is bounded. '

(@) GV X = {x, X SRRl 5w 3, Te

Examine the convergence of the
sequence X ={x,} where

xﬂ. = —
n+l

(b) Tx,3 SfSTRe */rw =, TS

Examme the convergence of Exn where

E

( Turn Over )
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10. ﬁ@mmﬁw%@sw
Answeranyone
'(a} -mwm{ }maﬁﬁfimlﬁ

S Ry SRR @, e fal

—1~} is a Cauchy

Prove that the sequence {
n

séquence. State why it is convérgen‘t.

(b} et 1 (T AR WA A b1 AR 27
T W FMeE 3 G5 R S W

Prove that a sequence of real numbers is

convergent if and only if it is a Cauchy -

sequence.

11.'ﬁ'c¢m_aﬁawﬁ:

Answer any one :

(a.} S Wwﬁﬂﬁq%ﬁm%ﬁnw o

901
State and’ prove monotone convergence
theorem for sequence.

B s @ pod

p>17 T@ IR WF 0<p<1I IRX
oA | '

P25/1333 ( Continited )

(5)

Show that the p—series
n=1 n? o
" converges when p >1 and diverges when
O<psl. ' ' '

UNrr-—I11
12, i ™ Wmm%gf?fﬁ'@wm_
2 o
Y Y 4 19y 07
ax® dx?  dx
BT ST T, (5@ mi VAR e T4

For certain values of the constant m, the
function €™ is a sqution' of the differential
eguation
3 2
4y _ d—g 4% 10y =0
dx3 . dx2 dx
Determine all such values ofm.
13. R GO B AR T ;|
Solve any one:
(@ (+eV)dcredfl-evjdy=0 "
() yoey+2x yz}'dx+x(xy—x'2y2}'dy =0
14, & c«‘ﬂcm 4B LA T ¢
Salve any one :
{a) y2dx+@xy-Ldy=0
2
) H-Y. ¥
dx x x

P35/1333 - ( Turh Over)



(6)

15. & e B w1
Solve any one :

(@ (x+y)2%=a2

) (x? +y*)dx +2xydy =0

UNre—IV
16. (o) B PR B ST 9
Solve any one : '

'dy dy

i) +7

a3, 2
L) de d'5"+3y 0
de® dx? dx
(b) S W

Solve :

o)

2y 2% _ 3y 0e% ~10sinx
ax? Cdx )

17. ﬁmqb‘ﬁww;

Answer any one:. I

{a} wﬁz@ﬂiﬂwﬁwzﬁﬁﬂﬂm Sk

Solve by the method of undeterrruned

coefficients

y”+6y'+9y-—-23inx

P25/1333 f Continued )

+10y =0, Y0) = -4, 0) =
dr y =0, Y0) = y'Q)

(7))

(b} YW -FHT
_ Solve :

3dy 4x2dy+8xdy 8y 4logx
dx3 dx? dx

. SSPIEY (SN RS GO IR WM e 4

Solve by the method of variation of
parameters :.

—~ t+y=tanx

19. (a} aﬁwﬁww@ﬁwm@am

R T a9 e -1
What is the nature of the value of the
Wronskian of the linearly independent
- solutions of a differential equation?

(b) ST A 7%, 3% wrE ** I
2
2’y 6dy+5dy+12y 0
dx

dx®
W RweE A WA | S
SRR TR TN B 1 2+1=3
Show that the. functions e~ *, e%* and
¢ . are all linearly independent
solutions of

dsy d2 a7y

203 dxz +5§§+12y 0

and hence, write the general solution of
the equation. ~

P25/1333 - . 2 2 { Turn Over



(8)

(IR 20 T 2030 TR EE-TATIA ) |
({ Additional 20 marks for 2023 Batch }

20. I T -G A PR eme Tl 5

State and prove Bolzano-Weierstrass
theorem for sequences.’ 2

21. W PR 06 PR A w5

State and prove divergence criteria for
- sequences. '

22, o R LA PR F: 0 5x2=10

Solve any two fron_i the fo.llowing :

dy

) Zry=x®

e ¥

* ok k

P25—4500/1333 2 SEM FYUGP MTHC2
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ZOOLOGY
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Paper : ZOO C2
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The figures in the margin indicdte ﬁm marks
Jor the quest:ons

( New Course )

Full Marks : 45

Time : 2 hours

L. @ S o 391 (R oo i) 1x4=4
Fill in the blanks (any four) :

(@) T2 97 TYefs |

Human belongs to the order

(b} Taare seR 4w afgemE AfS Tt S |

In poisonous snakes, poison glands are
situated in each side of

P25/1345 ' { Tum Over )



(c}

(d

(e)

2. o Gl ol (R e gor) -

(2)

eq Fore @A wfexe g
ARE PE

__ cell in-fish gills helps in osmo-
regulation.

T BABR I LA

Scale in Cyclostomata is

bR T o ool Laf 3 Ramy
41 24 |

Tetrapods are believed to be evolved

from

Yo’ fowfemt ol goug &fde oy tw

|
The only  living member of order

' Rhynchocephalia is

Write short notes on (any two) :

(@

"5 e S
Affinities of Prototheria

(b) “REREIR

Archaeopteryx -

o) TSR A AN SReE

. General characters of Amphibia

(d) g Sfewad

P25/1345

Osmoregulation in fish

3x2=6

{ Continued )

(3)

3. tRa wF TueIrr o BFEhE afRee e 7
Write the classification of Protochordata with
characters and examples.

. -Jqegt/ Or _
@8 JAF ToR TPRE WA 90
et e @er8 AT SAe GRERee
2o 20 A . L 3+4=7

Discuss the theories of origin of chordates.
Write briefly about advanced features of
vertebrates over Protochordata.

4. SRFRIOR TR SAPER B | W B RN
ﬁ%WWWﬁ@WWl
 2+5=7

Write  the genera.l characters of - Cyclo-
stomata. Classify the class Cyclostomata up
to order with characters and examples:

| 4T/ Or -
&7 Q%WWWWWIWW
W@TW"HW@H@WL - 2+45=7 -

Mention the. general characters of Pisces.
Write the differences between Osteichthyes
and Lhondnchthyes

5. Wmﬁﬁt ETF‘WG"H—GJ‘QHWWI :

erte an essay on-parental care inn Amphibia.

P25/1345  (Turn Over.)




(4}
Yy / Or
g e THRATR TS WG] T |
Discuss the origin of Tetrapoda with
' exampies.
6. 9129 TI9 ARSAGAT 9T 93 T641 Br | 7
Write an essay on flight adaptations in birds.
. wE /S Or
TR e Nifemz 9F m{ﬂffsﬁwm @7ge
HEHAH] 4T |
Discuss the principles and aerodynamics of
flight in birds.

7. GRS awes e fin 1 e o R
Wﬁ?ﬂ\sﬂﬁ_uﬂfﬁmﬁ?ﬂl__ . 2+6-8
Define zoogeographical. realms. erte a note
on the d1str1but10n of vertebrates in d1fferent
realms, : :

AT/ Or
m’fﬁa Reem aPiefae o e T 1. 8
Discuss the theories pertalnmg to
dlstnbutlon of animals.
P25/1345 { Continued }

(5}

( Old Course)
Full Marks : 60
Time : 3 hours

1. mﬁ?mﬁvﬁw (ﬁmw%ﬁr) - 1x5=5
Fill in the blanks (any five) : -

fa) T AT T W R

The excretory organ of annehds is

(b) THFHA A W arﬁm\s T |
TR
The symmetry found in echinoderm.
larvae is

(o) RS TES (IR IR e
-~ The type - of scales found “in
Chondrichthyes fishes is ____ . -
(d) __ mwﬁwﬁwﬂmmﬁp:

is the eonnectmg lmk between
Aves and Reptiles. . . . :

() ___  txm 3o 2R ave-wa |

are.  the excretory organs in

annelids.
) - CTVER @ ﬁz*w Effszi Em-z T
Boiff 1. '
An interesting feature of Sphenodon is
the presence of . eye.. . . -
- { Tirn Over')

P25/1345"



(6) | (7)

2. ~qefer forst (% coreen o) 3x3=9 . W AW oHE SR SR PR PTe el
Write the differences between {any three) : THIRITE I, 991 | - 8
(@) BTG uE BE'F G : ' Classify the phylum Annelida up to classes

Enterocoelom and Schizocoelom _ . with general characters and examples.

{b) @NEIEYE W'k GF HfEge AR ' ' w2/ Or
Chondrichthyes fishes and Oste1chthyes ' 451 Toftse Bapm STw=T =@ W ﬁ-q-@ WT?R
fishes ' frey -

. _ |

_ 6+2=8
() CBATE B o bk |
Torsion and detorsion in Gastropoda
(d) <RI EE o
Anura and Apoda

Write ela,borately about the water vascular
system in Asteroidea with a labelled diagram.

5. W% 2o e R 3w 7 Tee o ¢ofR R e
HEGPIE TRapT for 1 2+6=8

3. vy @ o (@ @W fefen) - - 4x3=12 What 'do you understand by migration in.
Write short notes on (any three) : ' _ fishes? Write different types of migration
' N o S found in fishes with examples.
fa) ST TIR Iaa\'i?ﬁ wreo : p
Evolutionary significance in Onycho- D / or
phora _ _ : 5 b1 I G Zﬁﬁ?ﬂ{{ frqt e (.‘_'Tgﬂ?ﬁl@s
(b) W o AT o - o ) %mwmﬁ’ﬁ—rwwn - _ 8
" Parental care in fishes - _ Write the general characteristics of - the
; - o . phylum Arthropeda and classify up to
{c) aFFeR T e _ ' classes with examples. '

Metamerism in Annelida 8 e ' ot -
: . o 6. o W At 5[%31’115 I “*I’gm%ﬁ %
(d) R AfET K S 5 aftzrem e ofb oY o ot 4+4=8

2. Social life of h b
ocial Lle ol honeybees Write the characters found in the class

fe) PP 2% _ e Aves. Write a brief note on the flight
' Migration in birds SRR . adaptatlons in birds.

P25/1345 '  {Continued ). P25/1345 o - {Turn Over)



R / Or

mﬂaﬁwﬂawmmwwﬁeﬂrmﬁw
4+4=8

Write notes on poison apparatus and biting
mechanism in snakes.

7. TR =9 R gwee wRa B e Tl
- wfecnite Rivvm Racy s 41 1 3+7=10
Write -~ some  important characters. . of .
mammals and discuss the adaptive
radiations in mammals. ’

TS{W/ Or

'Wm%ﬁfgw Tfﬁﬁ*%fmlc%fm’wmm
%avrﬁ‘wwﬁw«ﬁaﬁzﬂ“ﬂzéw
Gl . 4+3+3=10

‘Writé some important characters of
Amphibia. Write notes on the origin of
Tetrapoda and evolution of terrestrial
ectotherms. R .

ok ok

P25—4500/1345 2 SEM FYUGP ZOO C2 (N/OQ)



Total No. of Printed Pagesﬂ;l 1.. _
2 SEM___F_Y_UG;_P CHMC2

2025
{ May/June }
CHEMISTRY
. (Core)
Paper : CHMC2 " ©
Pull Marks = 45~ (60 for 2023 Batch) |
Time : 2hours (3 hours for 2023 Batch) | ;

The figures in the margin indicate full marks
Jor the questions

Use three separate Answer Scrgpté SJor Unit—I,.
" Unit—I and Unit—I = |

unrr—I. . -
( Inorganic Chemistry )
Marks : 15 (20 for 2023 Batch)

1. woe fae we Sews i Sher: 0 1x2=2
Select the correct answer from the _fdﬂ_dwing :
a) XeOF, Igfe 7
The shape dfl XeOF, is.
( Pafce
- pyramidal
P25/1521 " {Tum Over)



(2)

(@) §rem aRfPrfices |
~ trigonal bipyramidal (b) TRERFE *ferd RuRswc 9939 M J !
(iif) T-PfS . BRI, SR < |
T-shaped Hydrazine is used as powerful reducing
fiv) Ay RCICL S . agent. Establish with suitable example.
square planar | {c) SRS NF TRTAR TR A G 0
(b} =S fam @‘IWZ%T ﬁﬁﬂ]@ ﬁ?ﬁ RN gFe Write briefly about difference between
R MR- ' roasting and calcination.
Pure titanium metal can be produced : ' '
through o 3. oo fARRe R e bt 249 Bev i : 3x3=9
() =hw Z‘Iﬁﬁlﬁf@i | i | ' Answer any three questions from the
hydromgtallurgy o ' ' following :
(i) o S A {a) WWW%?W%WW
~ Van Arkel process - ! fevret =@ e for |
fiii) Frfro-sret eiftrm : . What is zeolite? How can it be used as
vacuum-arc process : molecular sieve and c.ata.lys_t?
fiv) T g (b) FeFRT SHAPE TR ot |
solvent extracuon - : . Write down the structures of oxyamds of
phosphorus ' -
P — | |
R G 0 oo BT v 2x0ea () Ellingham B e w4 a0 2 o,
: Answer any two questions from the ! - CO,%F Ty RuRS |
following : : L . :
: Explain with Ellmgham diagram that CO
fa) w=To fam *q"‘m OF PR ﬁarawcrw | | ~is a better reducing agent than CO,.
Classify the foIIOng boranes and L (d) e MRIEARR erme ) &= faer 1%x2=3
carboranes : : . S .
Write short notes on the following :
i BsHg i) C B7H13

' {i} Wﬁ?l"fﬂ ] Solvent extraction method _
P25/152_1 . (CORHHHEd} (i) Ni-DMG :

P25/1521 . " {Turn Over)



( 4) | (5)

(202074 g ' 3
(Aday AT 3R ¢ e T, = kb
tional 5 markg
fi
) or 2023 Batch only ) v) T = 2b
. ' i o
fa) z@m A - ) N Ra
iscuss the structy ) ware R T 2PTR f ?
re of diborane {b) _ :
(b) =T i ess ' Which of the following is an extensive
. oY GOt forey ;- Lox Je roperty?
Write sh 1%x2=3 property
. | Ort notes on the following . @ T
.(l) MR AR @ p
Zone refining i) V.
i) KMnO .
4 {iv) S*@q 96 =W
- None of the above _
UNIT—1I1 . _ o .
~ (Physical Chemistry) 6. ©eo fraed B Ion g5 o Ted frwr: 2x2=4
Marks : 15 (20 for 2023 Batch) | _ Answer any' two questions from the
5 : ‘following : I '
- TS T o : . |
Select the cq | > Sferea 1x2=9 (o) R e e R e e e
TTeCt answer from the fo owing : - TRRATR. 4 F40 |
(a) Eog @Wﬁ] TR % 9 ' _ o Explain the difference between bond |
" Which of the o _ _ o energy and bond dissociation energy
correctp ¢ Pllowing refations i with examples. =
6 T = _2_ o ' ' ; ' () @RS A, o (AR CFAS GA- LT @“[TW
fi) T = a ' _ _ | .! ' Show that the Joule-Thomson coefficient
' oRp . i for an ideal gas is zero. '

P25/1521 ' : Turn Over
( Continyed /152 _ ( x ]



Le) (T

fc) b.cc 995 @7
T HF f.c.e AFE (FHO . .
0 W 1 - *
RAYE SRAN 190 4 | S.1lver chl-orldfa exists as a_;:ublc lattice.
Its density is 105gcm. and edge
Calcu}ate _ the number of atoms . length of the unit cell is 041 nm.
cor}tamed in b.c.c. unit cell and f.c.c Calculate the number of atoms in the
uf“t cell. B unit cell. Also, determine the type of the
unit cell. - ' '

SR AEE @Bre SR (TR (WIS T e
Ve To@ T O 39 | :

Derive a. relatioﬁ between T and V for an
ideal gas in an adiabatic process.

7.@1@&%@3%@@%&&%%%: 3x3=9

.AI'.I.SWEI" any thr,
. ee i
following : questions  from  the

fa) e = (s .
Prove that Cp - Cy, #R(f_‘or an ideal gas}, ' o - W e
(9) W‘E@T 9 4T - |
" Derive Kirchhoff's law.

( Additional 5 marks for 2023 Batch ouly )

BWW R @A A eoFs 5 Gl S
_ | . I

Write short notes on any . two of the .

{0 NaCH ; o
. Wﬂ WSWW m'%‘inl : : “following :
rite ~a short note on . ' | .
| R structure of NaCl. the crystal | @ C@F
“ Wi%lwwﬁ]ji.wz AT TS Ay | (o) Ry =l

w o Sgem™ WF 7T @A A7 | _Point defects
nm. GFF CFES A AR e :

: {c) SR

ol = o s it -
S Heat capacity

P2_5/:152.1__ '_ -. R L .
T © (Confinued) ~ P25/1521 - (Tum.Over)
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- UNIT—I1I

( Organic Chemistry )
Marks : 15 (20 for 2023 Batch)

9. TG AR W Teach il Sfeveqy
Select.the correct answer from thé folldwing :
(@) ¥3-2%5 0 T AT e

- Reagent u
is :

() R,Culi
(i} LiCuCl,
(i) RCuli
(i) <N <re gy
~ Notie of the above
(b} 3o - . .
| w:iff@ PR (Tt X o

sec_l in Corey-House 'synthesis

In Wittig reaction, - whi ; hd
. »  Which compound
behaves as the electrophile? ponm

) ZRe
) Ylide -
(i} *eTIR wafze
Phosphorus chloride
(i) PhyP
(iv) T&Bor wige

- Wittig salt

P25/1821 .
- ) { Continued )

1x2=2 .

(9)

10. Wﬁﬂmmﬁmqmm%@%ﬁm:

2x2=4

Answer any two questions from the

following :

fa) @R gEeFe Shy-fEe Riew
e[ 27 TARIPTE AR FAI)

CFLEu(s

How is Wurtz-Fittig reaction used for
preparation of alkane? Explain with

‘example.

(b) Wwwﬁwcﬁ%ﬁmaﬁr@%@m-

fgﬁﬂl. . - o

What happens when sunlight is

feRR

passed

through the mixture of methane and
chlorine gas? Write the chemical

reactions and its mechanism.

(o) = TN @, G A
&7 F, >Cl, > By >1,.

Justify that the .or.der_ of _reaétivity
of  halogenations of alkanes is

) F2 >C].2 .>.B_r2 >12

P25/1521

{ Turn Over }



(10 )

11. Wﬁmﬁ@m%ﬁﬁ_mWW: 3x3=9

Answer any three questions from the
following :

fa} =R R[fFaEe g
Complete the following reactions

. ) Zn,/HQO
{i) >C=C<+ O3—> 2

.e NaNH2 CHsBr
i} HC=cCH - P —=—30
.l].q. NH3

CH;

Hg(OAC]2 5 n NaBH4 5 5
. H20 | 7 T >

e
(HI) C H3CH2"—C=C H2

b)) A ger I R R AT HBA
&R fFmfafs forgy | :

" What is Kharasch’ effect? Explain the
mechanism  of addition of HBr to
propene. g
(€ WETT-Re Rmm GrRR 7o
4T ) : : _
lustrate the mechanism of hydro- -
boration-oxidation reaction.
(d)  pofzs Rfdem R0 Sag PR 2R il Some
What is Chugaev reaction? Gii_fe the
mechanism with a suitable example,

P25/1521 . ( Continued )

( 11 )

(2030 T QG-TAIZ TNA O[S ¢ 799 )
( Additional 5 marks for 2023 Batch only }

12. (o) o= o Rigsmb sropf w5 o T formiRf

fera 3
Complete the following reaction and give
mechanism :
O 0s0s _ .,
} 2
(b} E, RiFms [¥w o ore B |

Write a short note on E, reaction.

Ak
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2025
( May/June )

BOTANY
{ Core )
Paper : BOTC2

( Morphology and Rej)roducti_oh in
' Spermatophytes )

Full Marks : 45 (60 for 2023 Batch)
Time : 2 hours {3 hours for 2023 Batch)

The figures in the margin indicate Jull marks
Jor the questions

L (@ Tﬁmﬁﬁm%mw@‘ﬁzﬁ% 1x3=3

Chaose the correct answer of the

following : .
(i) TG TR awﬁ&ﬁwwﬁﬁ
ESEASE
(_%ﬁmm/%ﬂw/?{“ﬂ?{%/
 YemeE)

Gymnosperms are naked seeded
due to the absence of '

( ovary wall / integuments /
perianth / nucellus )

P25/1330 _ { Turn Over)



(2)

TS |
( nffam /. cos’fRam / BefRae /
| | Cigae )
Rhynia belongs to the period of

Palaeozoic era.
{ Permian / Devonian / Silurian /
Cambrian )
(i) TATAA TS [ TRET W (TG
SN
{ mﬁmwﬁﬁmm%%ﬁ@a/wmﬁaﬁ @ /
o Afem @ )
The .la_.st cell of the suspensor in a
dicot embryo is called
{ hyperphysis / hypophysis /
basal cell / antlpodal )

(b} AR m RGN  1x3=3
Fill in the blanks ; ' :
fi) SHEE gEe SRSITATS - Rl A1

Cleistogamous flowers show __
pollination.
() TP SRES T ﬁrf?\ R s &
' NHSE AR 4T, OF _ AW |

The arrangement of petals and
-sepals of flower in bud stage is called

(m) .ﬁﬁs— @R TE REHNFE RIE (2
;o5 I

The definitive nucleus and male
-~ -gamete fuse toform _____

P25/ 1330 : S { Continued )

2.

(3)

oy e famy (A oo Fof ) - . 3x3=9
Write short notes on (any three) :
{a) AT TP 1@
_ Qvuliferous scale of Pinus
{b) AT
Sphenophyllum
{c) AR TS
Agents of pollination
(d) “RITE A
Pollen viability |
{e) SRETAR e a1, B 5. %F‘

NPC system of pollen classification

gt Yo e fian | i o R w9
wF IR R i - 2+8=10
Define adventitious root.. Write the various

modifications of advenutlous roots and their
function.

war/o:r
el e W 7 fdea R [ Ziﬁ’F%ﬂ“Cf’W
ey Rowsrg o | ¥ 149=10

What is embryogeny? Write in detail about
the process of development of dicot embryo.

Sagew e [ 3w 7 2@ e 9P
o fargeepre FNGE e Ry o 2+8=10

What do you mean by ms:ga.gan‘letogerussls‘D
Write the formation of monosponc and
bisperic embryo sac in angiosperms.

P25/1330 . - {Turn Over).



(4)

&I/ Or _
i fa-oms ofemm v Rewm@ fmn
TR o & 2 8+2=10

Write in detail about the process of double
fertilization {triple fusion) in angiosperms.
What is its significance? o

5. e G T (B e w9) - 5x2=10
Write explanatory notes on (any two) :

(a) SaraFaae ofFm

Process of fossilization
(b} CIRFETT 439 ST TR
Types and functions of tapetum
(c) S g g |
Types of placentation

( Additional 15 marks for 2023 Batch }
6. IR (B fern (R ceren fofa) - 5x3=15

Write ei:planatory notes on (any three)
- {a) F-RAR
- Self-incompatibility
(b) ToRTPR ol
Types of inflorescence -

(c) TS SRy waRs wwg

Economic importance of gymnos;:érms
(d) TR IF |WR fem «qq
Endosperm and its types

4 ¥ 4
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