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ZOOLOGY
( Minor }
Paper : MINZOO-2
( Animal Diversity—II }

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

( New Course )

Full Marks : 45

Time : 2 hours

1. & R @ # : : 1x5=5
Fill in the blanks : '

o) =ES @G A @ =

Jawed vertebrates are called

(b} e Py CHE ST
. Endoskeleton of ____ fishes is made of
" bones.

(c) _Mﬂﬁwﬁqﬁﬁﬁwwmﬁ
7 |

is the connecting link between
Aves and Reptiles. '

26P/1187 ' ' ( Turn Over }



(2)

{d) Tssg AR fe ey comat A |
External gills are found in the order
of Amphibia,
fe) TR REeR @ @ R

The continental drift theory was put
forward by .

2. By R o (R colet wBt) : 3x2=6

Write short notes on (any two) :

fa) CERFACEHR afFRb

Affinities of hemichordate

(b} ATFATR eR[E FIE AR TEAS
ez

Advanced features of vertebrates over
protochordate

(¢} AT cvamz
Zoogeographical realms

(d) SRITEY 5o oY
Continental drift theory

3. <y Tt (R et wB1) - 3x2=6
Distinguish between {any two) :

(o) BSTTITU W GERFAEH!
Urochordata and Cephalochordata

26P/1157 { Continued }

5.

(3

(b} 0¥ W HUAR AR

Aves and Mammals
(¢} a8 BE Go4'G
Anura and Apoda
(d) TWEPER w9 GF qEREm T

Ethiopian region and Australian region

. Gl iR @ cRez Brall g e

iRae sfarz efifreem Fai 1 245=7

Write down the fundamental characters of
chordate. Briefly classify phylum Chordata
upto classes mentioning characters.

¥} / Or
TR WA Pl 2B RieA aéi < R

AR 3 7

Discuss on the various larval forms of
Protochordata with suitable diagram.

TSR A SR il Soote it sRa
qF SRR o 310 . 3+4=7

Write the general characters of superclass
Pisces. Classify superclass Pisces upto
classes with characters and examples.

49 / Or

G @S W B | @ o e e
HEFEE MY ey ST EEEE IR e
Trep T | g 1+6=7

26P/1157 | { Turn Over )



26Pf1187

(4

Define osmoregulation. Explain the mechanism
of osmoregulation in saltwater and freshwater
fishes.

Tese A ST goq T SRR
Qs T 7

Discuss parental care in Amphibia with
suitable examples.

G / Or
BEEART AT Seriad R Sices 9 ¥ s

GIOREE SS BFF A F9 4+3=7

Discuss on the origin' of tetrapoda with
emphasis on the key evolutionary
adaptations. '

"ﬁﬁammﬁqmﬁmm|ww

HfeEe-q Raw s s 3+4=7

Write the general characters of Aves.
Discuss on the flight adaptations in Aves.

ggqr / Or

IR AN A AR SRR vt 9 B R

SippTiEs R s +4 | | 4+3=7

Write the general characters of class
Mammalia. Discuss the affinities of
Prototheria. . :

{ Continued )

{ 5)

( Old Course )

Full Marks . 60

Time : 2% hours

1. U R @ T 1x5=5

Fill in the blanks :

(@) E51Es A AR E =)
Animals do not have coelom are known
as . .

(b} «EREE S IREE |
Asterias belongs to class

(c} 20z AW OF AT THE A 7 |

is the connecting link between
Reptiles and Aves. _

d) WY WO FEIRS AdS |
Endoskeleton of fishes made of
cartilages,

(e) TH Boiiel N TS6T A1 |

are the limbless amphibian.
2. OF Gt ferar (R coten fof®r) @ 3x3=9

Write short notes on (any three) :

(a) CHTEREE fEe |
Evolution of metamerism

26Pf1157 { Turn QOver )}



(6 ) | (7 )

(b) FHIET AT AR RAPE | R/ or
General characters of Echinodermata ' ANRE oW IF QAT AN rsesg Ry
fc} SR TG ferdt | (M- i Eem o w0 1+2+5=8

What is social insect? State the characters of
social insect. Describe the social life of

(d} TRIR e honeybee.

Migration of birds 5. 5aon W 52 opee aifie Savwa (e e
3l | B =R 1+5+2=8

Affinities of Onychophora

3. oy Fryt R v vhY) 3x2=6

What is torsion? Discuss the mechanism of
Distinguish between (any fwo) : torsion in Gastropoda. Give suitable
. diagram.
(a) ﬁl‘ﬂﬁ@ % ek (20 w3l / Or
Primary and Secondary coelom ,
< : cTRew sfva =iF TrrIerr F5F6R AF <Y
(b} AT wrE GBIERG T cNRete 7 | _ 8

Protonephridia and Metanephridia Classify the phylum Echinodermata upto class
S with characters and example,
() wERE =% s A

Agnatha and Gnathostomata B 6. OGVTAQET K@ B @A AN e e
TETE NE T GEESEE JRER A
(d) PR oF TR S Trt 34 | 147=8
Aves and Mammals : | Define  osmoregulation.  Explain  the
. mechanism of osmoregulation in saltwater
4. ORI TIT QAT CROTIT SFPTE Bl | oA and freshwater fishes.
Aaba TPz WEe F4 142+5=8 w33t / Or
What is coelom? State the significance of A STOSITTT TSE S+ &1 Gl Frt | 8

coelom. Discuss the evolution of coelom in

the light of evolutionary theory of coelom. Write a note on parental care in fishes.

26P/1157 { Continued 26P/1157 - ( Turn Over )



( 8

7. ToR Af g vRemR Rt ol W
Tosy A0 offilkerew w1 4+4=8

Write the general characters of Amphibia.
Classify class Amphibia upto order with

examples.

Wy / Or
AP AT AR TRERR R TR
APIPTEE SFS Wbt GRF o | 4+4=8

Write the general characters of Reptilia.
Write a note on the affinities of Sphenodon.

s.ﬁ%ﬂwﬁ%ﬁ@am%ﬁs?ﬂﬁﬂw@m
fwie I Sies =11 3+5=8

What are the different types of flight in
birds? Discuss about the flight adaptation in
birds.

ot / Or

i R R el b Rk
R Raw vem =om eos fofe o g0 3

1+7=8
What is adaptive radiation? Describe the
adaptive radiation of mammals with
reference to locomotory appendages.

* % *

26P—4000/1157 2 SEM FYUGP MINZOO 2 (N/O)
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Full Marks : 60 (80 for 2023 Batch)
Time : 2% hours (3 hours for 2023 Batch)

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

1. (@) 4 2F S, R-T B Wy Az ol | i
' a<0 TF aS={as:seS}, (o@ AN T _
inf(aS) = asupS. . 2

Let S be a non-empty bounded set in R,
If a <0 and aS={as:seS}, then prove
that inf(aS)=asups.

26P/1204 ' { Turn Over )



(b)

()

(d)

(e}

26P/1204

{2 )

| R-v wiRRRE o @y =i

State the Archimedian property of R.

st I A >0, In, e NTS 0<;}-<t.
t

Prove that if t>0, I n, €N such that

0<i<t.

n
@4{eql @ (Show that)

sup{l—,—l— ‘he ]N} =
n

AT T @ G RGP LS R omd R |

Prove that the set of real numbers R is
uncountable

mfa?lo:-

A%ie F4 T [0, 1]%@%3&%#@
St |

* Prove that the set of rati.dnal numbers

in the interval {0, 1] is countable.
TGN -SRI SoNeRH! S T |
State Bolzano-Weirstrass theorem.

( Continued )

2, (o)

(b)

.(c)

(d)

wwlwﬁmm|

Write the domain of a real sequence.

4 o bR TvERe T |

Give an example of a constant
sequence.

“Fre AR orgE s 7 RetSies! 16l
@7 WErS! '
“BEvery convergent - sequence is

bounded.” Is the converse true?
Justify,

i B Toeig e R 9N g s
(/oG @b

Using Cauchys theorem on - limits
evaluate {any one) .

1 1 1]
{l_) nl-fW[\/_ Jn+l Jn+2 “.+E]

(i) 'Lt_l[1_+l+_1.+...+l_]
273

n—w 11 n

fe} BXH SoiFg SO I g 4

State and prove squeeze theorem.

26P/ 1204

{ Turn Quer )



( 4 ) | '- | (5]

- w%R/ Or 3. (a) ooiEy o A F 1
Y 35 qf@qﬁ’r HIFR ﬁT‘Iﬁ‘f B! 3T | Define alternating series.
T F W /e IR ot = & (S,)
Sl T (b} o A AN TWA? A O 2
11 1 ' _ 1 1 1
S =1.+2+3+ +.;l- . 1+-2—+5-§—+;3—+---00
SRS I @RIE| . 2+3=5 Is the following series convergent? Give
o ' reason : : '
State Cauchy’s general principle of : : _
convergence of a sequence and apply it 1+i+_1...+....1...+...°°
to show that the sequence (S, }, where 2 22 8
Su =1+-;—+-:1;+---+-}—
n . {c) zﬁm @ o Z SRR | 4
cannot converge. _ C aan?
1
Prove that the series Z —5 is convergent.
n2
i) WW@W("+1>Q1%¢$W| 4 n=l
Prove that the sequence (E—t—l-) is a (d) T CIIRRT =S RSl 3 SRS S
R 4 (R @ aby) - 4

Cauchy sequence.
Discuss the convergence or divergence

m, or | o of the following series (any ong :
o T @ e (14+ (1) o6 w1 o | N 3. s s
= | . | | {i) log2+log§+log§+logz+
Prove that the sequence (1+(—-1)") is 1 1 | 1 |
not a Cauchy sequence. - T35 3%3.37

26P/1204 ( Continued )  26P/1204 { Turn Over )



{ 6 )

4. (o} Fo-9ETHbT SPIS A AT F ST TR

CAGR TS o wa 2 1+3=4

State D’Alembert’s ratio test and
examine the convergence of the
following series :

< 3n+l  ,
-x", x>0
z:4-1'1+3

n=l1

b) o R A R TR A : 4x2-8

Test the convergence of any two of the
following :

12.02 92.32 32.42
+ + +

(i) 1 2! 3!

1.2.3 1-2.3.4
+ +
3.5-7 3.-5-7-9

{iv} 1 + 2 + 3 +en
1+42 1+2V3 1+3V4

¢} =9 SfeTae si¥w T (R @ien @6 3

Test the absolute convergence {any one) :

2

L L

i) E( .) P
(i} 1-—x+x2—x3+--» (O<x<1)

26P/1204 : g { Continued )

( wfofi® 20 TR 2023 v e Iw )
{ Additional 20 marks for 2023 Batch )

B, m«rww[ouwwmmww
AN ¢ 5

Prove that the set of real numbers in the
interval [0, 1] is uncountable.

wegr | Or

I WY FRse o e 4|

Prove the Archimedian property of real
numbers.

6. mﬂeﬁma@aﬂ\mkww%@w&ﬁm
it GF | _ 5

Show that a sequence in R have at most one
limit point.

Y4t f Or

A T @ '(Sn) SHEFIG! HAR TS
1 1 1
Sﬂ. :1+“:'3“+'°3—2—+"‘+3—n
Prove that the sequence {S,) is convergent .
where o
11 1
Sn =1_+:§+3—2+'”+3—n

26Pf1204 ~ { Tum Over )



(8

. |
7. SN @ 2 — W W w7 &fom p> 1

n=i"M

oiF Sope ¥ @RS p<l. 5

<0
. 1 |
Prove that the series Z p converges when -
n=i7

p>1 and diverges when p<1.

8. wore falEme Sl A T (R @G e . 5

Test the convergence of the following
(any one) :

3x?  ax® (n+1j n
Q) 2X+——F——— bt x" 4
@ 8 27 n?

o Jf—l n
b, -, 0
P W = se il ey

* ok &

26P—3500/1204 2 SEM FYUGP MINMTH 2
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BOTANY
( Minor )
Paper : MINBOT—Z.

( Morphology and Reproduction of
Spermatophytes )

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

The figures in the margin indicate full marks
for the guestions. .

1. wos RRaiss ws Soan! Ak Sheat . 1x5=5

‘Choose the correct answer of the following :

(@) K er G =Sy Seww o T
G vars /%oy e 7 wieT e

Gymnosperm differ from pteridophytes
in life history / development of seed /
development of stem.

(b} IRE coiferer sl o i / o@-ﬁm/
B ARIER wgile |

Rhynia belongs to the Permian /[
Devonian /  Silurian  period of
Palaeozoic era. .

26P/952 _ { Turn Over )



(2]

(c) HTSY T FA AN GTTERT RoRE AR
FeF PTATC [ FEEC /[ FTT A T
T |

Stems modified into flat green organs
performing the function of leaves are
known as phyllodes / phylioclades /
cladodes.

(dj ARERAES (&R ORI 39/ R
P/ TR IR A

Nucellus is a mass of parenchymatous
tissue / sclerenchymatous tissue, /
collenchymatous tissue.

fe) BIFFE / HEAT | 5T TS oA it 9T |

Perianth in flower is present in Cycas /
Pinus / Gnetum,

. R forar (R covtent wifRBra) - 2Yax4=10
Write notes on (any jfour) :
(o) B @ITE Tl T
Angiospermic characters of Gnetum
(b) TOIEE P (FH
- Geological time scale
(c) Tom q@m =R
' Special types of inflorescence
(@) TFE IS T
MGU (Male Germ Unit)
(e) TE-forEse
Double fertilization

. 26P/952 ( Continued )

3.

{ 3)

colfererin e gfeet 6 gai? SRpy 1o AfFarTEs
R B Saby weEEe oy 7 1+3+6=10

What do you mean by Paleontology? Write
about the process of fossilization. What is
the importance of fossil study?

gqt / Or

RE Tfers oy IS @A e 9E e
ST arRpTE 7 BRed ARt e wdtifee
GFg AE ot 2+4+4=10
Why are the gymnosperms called naked-
seeded? What are the general characters of

gymnosperms? Write about the ecological
and economic importance of gymnosperm.

sl e Prafpee veed b eres R{fes
R F=AE @Al Gt e 2+2+6=10

Define phyllotaxy and venation. Write a note
on different modifications of leaves.

g/ Or
Frae dfFs b o R i 10

Write in detail the process of mega-
sporogenesis.

s B0 [ womw cdmeme R

RN @FY T SIS s =1
1+3+3+3=10

What is poilination? What are the different

types of pollination? Write about the
significance and adaptation of pollination.

26P/952 = { Turn Over }



(4 )

w4 /S Or

TR G R (B e 1) 5x2=10
Write explanatory notes on (any two) :

(a) SRIRGH W 3T 24FE

Placentation and its types

(b) T WEF FHICIES A _
Embryo-endosperm relationship

o) GANELE IE BIEAG

-Dicot and meonocot embryo

{ 2030 TR +HT A TSRS d¢ 7191 )
. { Additional 15 marks for 2023 Batch )
6. s @t forr (R coten Tlmh) 5x3=15
- Write explanatory notes on (any three) :
(a) AR R <F
Male cone of Pinus
(b) CTAHEAN
Sphenophylium
(¢ NPC *@fs
NPC system
(d) =W R
Nut‘ritioﬁ of embryo
* Kk
26P—4500/952 2 SEM FYUGP MINBOT 2
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2026
( May/June )

CHEMISTRY
( Minor )
Paper : MINCHM-2
{ Fundamentals of Chemistry—2 )
Full Marks : 45 (60 for 2023 Batch}

Time : 2 hours (2% hours for 2023 Batch]

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

Use three separate Answer Scripts for Unit—I,
: Unit—IT and Unit—IIl.
UNIT—I1
{ Inorganic Chemistry )
Marks : 15 (20 for 2023 Batch)

1. wm S ot SRea (R @i foRB) - 1x3=3

Choose the correct answer (any three) :

(a) THFR ST COIGI (@et oiwE g FR?

Werner’s theory explains the formation
of

(i) SRER @@l

ionic compound

26P/ 1367 | _ ~ {Turn Over)



{b)

fc}

26P/1367

(2

(i) TG Qar

covalent, compound

{iii) AN @A
coordination compound

fiv) 4sq @qet

metallic compound

Faflis @ aisterte Rsie 9

Which of the following is a bidentate
ligand?

fj) Cr
(i) NH,
i) C,0%

fiv) CN-

sp® 2T RGNS IHT @ o7

The bond angle in sp® hybridized
orbitals is approximately

fi} 90°

fi) 120°

{ Continued ) 26P/1367

fin} 109-5°

fiv) 180°

(d) TR @R @S SEn G WY

Which of the follbwing compounds
shows resonance?

(i) CH,
i} co%
(i) NHj
(v} Hy0

(e} W@W@iﬂ%ﬁﬂm@wﬁﬁwﬁm@ @Bl 7
T[HA Ao I

Which of the following combinations
forms a m bond in molecular orbitals?

fi) s-s

fii} s-p

(iii) p-p “PEFSIE
p-p sideways

fiv) S°MF «he W=y
None of the above

{ Tumn Over)



( 4 ) - { 5 )

2. R AYRET Swy o Ix3=6 ' State Werner’s theory of coordination

Answer the following questions : compounds and explain its significance.

fa) Tralfis R @SB IUPAC w19 Bl - . (b} FRFEA LA (cohcept of hybridization)
1x2=2 Y FA GE sp, sp? G spf FRIR M
Write the IUPAC names of the following Bfte T Fr 1+2=3
coordination compounds : Explain the concept of hybridization
) ” ' _ “and give an example each for sp, sp2
() [Cu(NHz)4] : - and sp® hybridization.
fii) [CoCly)% fc) WIpIm ¥ GIER TN, @@ (CgHg) T
(b) VSEPR ©% w2l 7R, PaRfe wq@id ‘ALRALE |
el [rap =1 - 1x2=9 Using the resonance theory, explain the

. bonding in benzene (CgzHg).
Using VSEPR theory, explain the shape ® (Colld
of the following molecules :

(d) et Fstere R Saiad @b Far o

() BF, K FRRRT F3 T T 1+1+1-3
What are polydentate ligands? Give an
(i} CO, _ example and explain their importance.
(c) sp? ZRRiTED S 9B e et ) | o
1+1=2 { 2o%0 TR LT-TAIN A WSS ¢ 774 )
Define s hybridization ith ' '
example. v by Wit an ( Additional 5 marks for 2023 Batch }
3. R 49RRY eI ot (R it wBr) ¢ 3x2=6 4. (a) TV RG I 4 G 6 TG WY 4 T
Answer the following questions {any two) : T 1+1+1=3

What is coordination number? Give
(@) e T QI TY e WE @wg A examples of complexes with coordi-

Al 1+2=3 nation numbers 4 and 6.

26P/1367 . { Continued ) 26P/ 1367 o { Turn Qver )



(b) ﬂwﬁtﬁ%ﬂmﬁ?i@? B! Swiee R |
I+%%+%=2

What are ambidentate ligands? Give
two examples,

UNIT—1I
( Physical Chemistry )
Marks : 15 (20 for 2023 Batch)

5. wa et At Sfveq (7 @i fefim) - 1x3=3

Choose the correct answer (any fhree) :

faj <Gt IR ~miedT G 5T 9w T'A

The basic building block of a solid is
known as

U/ AMELINN

atom

i) &9

‘molecule

fiii} BHG (oot

unit cell

{iv) TR+

ion

26P/1367 _ _ { Continued )

( 7))

(b} A [FCES lattice point¥ WTST @R A0
o RS R e e

In a crystal, the  planes that pass
through lattice points are called

(i) @66 EH

lattice planes
(i) SeR e

Miller planes
(iii} ATSER (U

Bravais planes -

fiv) S*Fq SR .
All of the above

(o) o GG TR R e, Swest el e
HABIIT g9 TNE g FH?

Which of the following laws relates the
angle of diffraction to wavelength and
interplanar spacing?

(i} 851 ¥z

Newton’s law

(i) CRT >

Snell’s law

26P/1367 { Turn Quer ) -



( 8 ) { 9)

i) @14 53 | (i) ORI
Bragg’s law Tetragoné_ll.
fiv) o3 730 | | fiii) SR
Planck’s law Orthorhombic
(d) @mﬁawwmmﬂﬁmﬁvﬁﬁ - (iv) TSR
7 Monoclinic

~ The degree of ionization of a weak acid
is influenced by

6. T T Tew fRi 2x3=6
i) ANl
& . Answer the following questions :
concentration
- ? I%I wd WS 4t
temperature
_ - What is crystal lattice? Explain different
i} () AE (i) ToMS _ types of crystal systems.
Both (i} and (i) _ _
(iv) T7 abls W (b) I GeRE 7 PgARRR Ha |
None of the above A ot ' 1+1=2
What is salt hydrolysis? Write the
{e} CZFW.T:‘T FEa s TEEA (I SIF TRCE expression for hydrolysis constant.
' B s =39 '
Which crystal system has all angles _ {c) TR ST S vices fr e Bt @W
and all sides equal? - T P 1+1=2
() R - : : _ | Define the common ion effect with a
. Cubic : suitable example.

26P/1367 I .- { Continued ) 26P/1367 |  { Turn Over )



( 10 )

7. O YA TeT i (R @ien wBy) 3x2=6

Answer the following questions {(any fwo) :

(a) CIRW WG K, WF K I T Srear |

Derive the relationship between K, and
K, for a gaseous equilibrium.

(b) TercEeTa Rifom whe ool SR G B i
QTS REia e (ot iy & | 2+1=3

Explain different types of crystal defects
and their effects on the properties of
solids.

fo) O~ TGS A @FT AU AL =i g
9 2+1=3

Derive and explain the Bragg’s law for
X-ray diffraction.

(d) AFR wad 9 GO THTIE TR s
iy I | 1+2=3

What is buffer solution? Explain its
working with an example.

26P/1367 o { Continued )

( 11 )

( 2oxo T T@-2&T AR wfelie ¢ 759 )

( Additional 5 marks for 2023 Batch )

8. (a)

(b)

TS FARF (solubility product}s a9

IE B9 FITS AWHPRR W@ F9 | 1+2=3

Discuss solubility product and its

applications in Chemistry.

@R A B W B AT A w4 |
1+1=2

State and explain Henry’s law with one
application.

UniT—I11
{ Organic Chemistry )
Marks : 15 (20 for 2023 Batch)

9, wm Teah b Shiew (R i felby) - 1x3=3

Choose the correct answer (any three) :

(a)

AT BT 5 e (FIN?

The most stable conformation of ethane
is '

fi} Tg=o
eclipsed
(ii) PE%

skew

26P/1367 { Tum Over )



(b}

{c)

26P/1367

H H
\
fiif /C——c/
. Br

(12 )

iii) (B
staggered

fiv) B3Ee

twisted

o WG Q6 BRI ?

Which of the following compounds is
chiral? ‘

(i) CH,
fii) CH,CH,

(iii) CHBrCIF

fiv) CyHg

A (Il @ wififee wiRmiReT

TR ? :

Which of the following compounds
shows geometrical isomerism?

(i) CH;CH,0OH

~al

(iii) CHyCH,CH,
(iy) CH,CHO

{ Continued )

(@)

(e}

26P/1367

( 13 )

qfees RiFe U Smd SREW R
@ e I w9t =we

Which rule predicts the major product
in elimination reactions?

(i) TEfRTEe
Markownikoff’s rule

(i) AEER Faw
Saytzeff’s rule

(it} o4 T
Hund’s rule

fiv) 1 =ifEaEs QS
Le Chatelier’s principle

GHAPTS TG R FRIAEF (DT Rl
IR F =]

Which reagent tests for unsaturation in
alkenes?

(i) HCl
(i) NaOH

(iii} HySO,

(iv) KMnO, -

{ Turn Quver )



(14 ) (15 )

10. T o Bew B o %36 (c) <EIeRY eEfe Wi vE AT e adw
. | 1+1+1=3
Answer the following questions : N .
Describe the preparation and two
fa) FiERG 59 a5 FEET e SrEge | reactions of alkenes.
| e (d) Saytzeffa s 2 wepma Rl @b
What is chirality? Give one example of SRR TS [l 4 | 1+2=3
a chiral molecule, .
: What is Saytzeff’s rule? Explain
(b) cis- |E trans-but-2-ened S T e elimination reaction with an example.
e F41 | 1+1=2
Write the structures of cis- and trans- { 2020 T I-LAT A ASRS ¢ 759 )

but-2-ene and label them,
{ Additional 5 marks for 2023 Batch }
(c) THTET @ I FA Qe AfmE HBr e
A i Saeer e 1+1=2 12, (a) Syl 9% Sy2 RiFm qoe Adfy Taaw
Explain Markownikoff’s rule with the oS 1+1=2
- example of HBr addition to propene. Differentiate between Syl and Sy?2
reactions with examples.

11. oo opcaies Ged fil (R cocent ) 3x2=6 (b) Tt W AR 57 ASenE
 Answer the following questions (any two) : @5t Buiigaer ot ) : 1+1+%+12=3
ucleophil d electro-
R R R a— What are nucleophiles an

philes? Give one example of each.
Explain with diagrams the conforma-
tions of butane.

* & ok
(b) SEF TS 52 D Wie L FakiR g
et | . 1+2=3
What is optical isomerism? Describe
the concept of D and L notations.
' : . P MINCHM 2
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Full Marks : 60 (80 for 2023 Batch)
~ Time : 2% hours (3 hours for 2023 Batch)

. | : The figures in the margin indicate Jull marks
Jor the guestions. o

1. Wy SeIm! A Shisar - | ' 1x6=6

Choose the correct answer :

fa) M G A R A G G TR
TR GF T OIS IR 5 w01, com
T SIRAGE TR faw 239
When two waves of equal amplitude A
and the -same frequency interfere in
same phase, what is the amplitude of
the resultant wave?

iy O i) A
(i) Jaa . fiv} 24

26P/10S0 { Turn QOver )



{b)

(c)

T i P R A |

—_ is the evidence of the particle
nature of light.

i} T/ Interference

fijj AT / Reflection

(iii) WET / Polarization

(ivj S°FST / Diffraction
CIFTIPR SRAT (FFS, TOF 7 7@ TS
R @ s =7

In spherical waves, how does the

“amplitude vary with distance from the

26P/ 1050

source?
i) 3 = = s
It remains constant
1
{ii) ) Bl g9 s

It decreases as =
r

(it} 3 r3 PUE g AW
" It increases with r

fir) % = Romt 2 1w

. 1
It decreases as —
-

{ Continued )

26P/1050 .

(3

(d Tme fo-few 9w, ~{@fFe b Qv

In Young’s double-slit experiment, the
observed fringe width

fi) CIEA TR eoRe e w9
does not depend upon wavelength
of light

(i) Tw @ig i Wew R edee frde
LI

does not depend upon the distance
between slit and screen

(i) 75! REa R Ay enwe ST e
does not depend upon the distance
between the slits

fiv) €%Tq <8 WoH
None of the above

fe) m@%ﬁwwﬁwwﬁm

e o A B

The phase difference between mcxdent
and reflected waves at a rigid boundary
is

fi) ©
i} n

ey T
fiv) 2=

{ TurnOver )



( 6 ) | (7))

(b} A 2% (zone plate}d TS TEA @RI ToWI - - wfEf Or
| ?“ e with 1 4 L 1 OB T T W RO [ A T T
ompare zone plate with convex lens. ’Tﬁ il R § foq waed AR ¢
4. (g} TG B (coherent source)d ATH o | (normal modes)J THAEA A SRreatl
S OTE Bed ’Iﬁ TR 75 4w A $4 | Derive the general expression for the natural
1+2=3 frequencies (normal modes) of longitudinal
Define a coherent sdurce. Discuss two : standing waves in an air column of length L,
methods of producing coherent sources. closed at one end and open at the other.
(b) wTEE ) R weRdsy Wl - . . |
~ (double-slit diffraction pattern)® ‘Tt 6. o7 N @ oot oy Teq fm @ 5%2=10
B (rmssmg order)¥ 560! S T | 14+2=3 Answer any fwo of the following questions :
Define diffraction. Discuss the condition - 5
for missing order in the double-slit (a) (S @ @O FERR W (circular
diffraction pattern. . . aperture)d IWT T gigETe (U TE
5. amwtmmmw@wﬂmwﬁ’a S Ao it Fathia g I A AP S
TR 2 : Show that in Fraunhofer diffraction at
Py 1% ' a circular aperture the radius of the
Ty T T g Co : central bright fringe decreases with the
ox® c”at ' increase in diameter of the aperture.
TE = ((T{ﬁﬁﬂﬂﬁpiaw“@% L,
pany 4 (b) SO SHTSE PSSR M el
Prove that the wave equation for a trans- | _ ﬁ@mi LARARGALE AR
verse wave in a string.is given by - _ U G {rate of flow of energy)d
62y' 1 329 S ' . HEPER A w9 |  441=5
a2 “:?’ Derive the expression for the energy of

_ ) . a transversely vibrating string. Hence
- T ) ) ' ) ~ obtain the expression for the rate of
where ¢ =, P -.(T bemg-tension and p being flow of energy along the stretched

the linear density of the string). string.

26Pf1080 | { Continued ) 26P/1050 { Turn Over )
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(c) OGBS qEES B
o R
Ay =45 x 107 cm Fisfe w1 @4 A @
MY AE @ aST HEEE At A, 9|
@ (n+ 1)o7 P R one e am)
T T3 P 9! P 90 om T, (T A3
NS WHEPA IAFEE A T IR0

A Newtbn’s rings'arrangement is used
with a source emifting two wavelengths
Ay =60 x 105 cm and 2, = 4-5 10% cm
and it is found that the nth dark ring
due to A; coincide with (n+ 1)th dark
ring due to A,. If the radius of curvature
-of the curved surface is 90 cm, then find
the diameter of the nth dark ring of &,.

. AATEHE W@ W9F (Michelson’s inter-
ferometer)® BN AW (localized fringes)®

1% SCEASE] 91 | TRCFAGT AT P A2
3 B IS QU TeRelada A @ SR

Tfreat | o _ 4+9=6

Discuss the formation of localized fringes
in' - Michelson’s " interferometer. Find the
expression” for difference in wavelength
between two Spectral lines using Michelson’s
interferometer.

Ay =60 x iI0%em  wW®.

{ Continued )

NE3t | Or

a4 AR 4eS @A (optical thin film)®
#fe1fie afr (transmitted rays)d IR S
(maxima) WF ST (minima) P37 TSR
Sfosat| 3 offe @GS P CiR wefve =,
(o8 2 - = (fringe pattem)q & ifsada

Find the condition for maxima and minima
formation due to transmitted rays in an
optical thin film. If white light is incident on
the thin film, then what will be the change
in its fringe pattern?

8. &W [ @ 9HIR eviTe oY Gt fordl 4x2=8
Write short notes on any fwo of the following :
() Priga Bz
Lissajous fgures
() wH &6
Zone plate .
(c} - oS et bW afeafe 30
Early historical period of Indian mathe-
matics
26P/ 1050 { Turn Over )
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( 10 )

( sfeRe 20 799 2023 TR wemidiv T )
{ Additional 20 marks for 2023 Batch )

9. {(a}

{b}

e

T

GF TS wE e A o EW
wwwﬁmwmwﬁ(&mmw
TAG 5 g’y Ba [Lxsqajous figure)d
s @ 797

What would be the shape of Lissajous
figures formed from two perpendicular
SHMs having the same frequency and

amplitude with a phase difference of —;—?
937 fores affes o4 @FHRites 6000
G (@4 O O 3 4% 15 cm. A9 &9

{first orden)¥ (wqs @bewtq Rrewm =i
{resolving power) 799 91}

A diffraction grating has 6000 lines -

per cm over a width of 15 cm. Calculate
its resolving power in the first order.

1-3 AT Q< AMoe Sig99 {thin film)
WA WS @ SRl 500 nm  wasltndE
(fless MWRYEF  WEBR  (constructive
interference)d A WK PN TP
@4 N 2w (37 aeies (was)?

A thin film of refractive index 1-3 is

surrounded by air. Calculate the
minimum -thickness of the film needed

_ for constructive interference of light

26P/1050

with “wavelength 500 nm (at normal
incidence}.

{ Continued }

10.

26P—4000/1050

(@)

(b)

( 11 )

o5 wem AWS AR AN TS
AL 9|

Discuss the formation of fringes in
Newtor’s rings experiment.

<5 A A (open pipe)d BTSSRI
R e oW T e RE oo
TG HWE AYORER (harmeonics)¥
ermnerai Bfenaay |

Explain the formation of longitudinal
standing waves in an open pipe. Derive
the expressions for the [undamentai
frequency and harmonics.

* k ok
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