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The ﬁgures in the margin indicate fuu mwks
~ for the questtons

1. wﬁwwwﬁm?ﬁ’@m 1x5=5

Choose the correct answer from the followmg

fa). ¥ RRER 3@ @WWWW@?
R (TR - |

~ The correct representanon of Raylelgh— :
- Jeans formula for blackbody radlauon is

) U;Ld?. 4nkBT;;4dk |
W Uadl Snkgm"‘d;, R
(i) U,di= CamkgTaSan

) U= anksrﬁdx__;_' L

26P/1443 - . . (TurnOver)



(2). - .

{b) cmiﬁ GﬁWﬂWﬁﬂ?W’T"WT{’ﬁ

The relation betiween group velocity (1)
and phase velocity (1) is given by

. du;_;._;
fi) v=u—l-a- :

i veunadt
LA

(i} v = _u-l—v c_DC
du

) V=t

(c) o ﬁ%@ﬂm znm Sl *ﬂ@ o BeeTE
wifas 7
© - Bindingenergy p‘er' niicleon is t'naximuf;i
. for which nucleus?. - . :

. ) He*
) Li®
ﬂu} F‘e56 o
(w) U235 .

@ Bl (B 11 TS, W wm
During B-dec_ay _{B_ _ b, gtom;_c m;mb_e_r
@ 1M |

decreases by 1

26P/1443.

{ Continued )

26PI 1443

(u} laﬁaﬁm

lncreases by 1 T
oo .' decreases by 2
. _ﬂv) 21@,‘9";[ L
: lnCreases by2

{e) 2 m ﬁﬁm

?Fﬁ‘?

___.'_E__'_'Whmh Emstem coeﬂiment represents
- ;stimulated emmsmn?

| rz) Es12
- i) A21 -
.-'ﬂv) Alz S

2 Wﬁmm%ﬁm

- Answer the followmg quest:tons

(@) mﬁwr@fmﬁmwﬁfﬁ%m@
B ko ﬁqf% G A |
What is an- Idea.l blackbody? State
80 KirchhotPs law of blackbody radiation,
) © —w@ﬁﬁoﬁmmwwmmﬁ
S E R e '
" Whatis méss defect> Wnte an expressxon
for binding energy of nueIet.IS :

2x5=10

( TumOver)



)

{d)

(4)

ﬁﬁmﬁ wmfﬂﬂw ReT 246 V. 246eV
W%E@WMW@H

The mmzatmn potential of helium is
246 ¢V. Find the de Broglie wavelength
of an electron of 246 eV Kinstic energy.

94Pu242 3 A GRS IR 32%20" @ O

 with Pu242 and ending w1th 32! Ph2067

e

-m&ﬁaﬁamﬁﬁrfﬁawﬁ%ﬁ?w |

_What is spatlal coherence rela.ted Wlth a

laser beam'r‘ Explam

mmﬁf@%ﬁﬂf‘ﬁmwmﬁ

s s T, 3o B 19273

E ,' State Wien's dzsplacement law Dlscuss

" how Wein formuiated hJs radaahon iaw.

m/or

Wrzte Rayie:gh Jeans formula for

 blackbody radiation. What is ultravxolet -
catastrophe" S '

26Pf 1“3

_@mq\wwwwﬁawﬁw |
L3 R o . .

How many. alpha and beta part:tcles are
‘emitted in the rachoactwe cha.m starting

? wﬁa@mmﬁe ' :

' _( Commued) |

) aﬁ'ﬁﬁ@’@zﬁﬁ@wﬁm-mSm

Aviv@ﬁf‘e’ﬁ!l .- : 2+1 3' |

o

Tt %751 FeDs ﬁqﬁeﬁa‘qu At TS,
o038 AEAL = h 3F1 4 {51 FWed SfpoRet
A9 F41. |frﬁ$’%azaml 500usTE, (508

' The half-life of a certmn exc1ted state is -

about 8 ns. 'If this is essentially the
uncertainty At for: photon ‘emission,
calculate the uncertainty in . frequency
Av, assuming that AEAt = h. Find Av/v if -
the photons have A =500ys. - '

Wwﬁmﬁﬁﬁﬁmw

Explam any .. three of the follomng- .

o propert;es of nuclm

SRy, S, ’35#; w@& "'TW B
_ < Chalrge; . . size, spm, : magnetlc '
© moment : o

m/m

ﬁ%ﬁﬂwﬁ%mwnmwﬁ%ﬁg

{d)

%WWWWW|

Draw the nuclear binding energ'y curve.

_ Explain fission ‘aitd fusion from it.

_.aﬁﬁ%ﬁamﬁﬁwﬁmmwa
3312103 ﬁ%{ W'ﬂ% ‘!ﬁ'ﬁl@l O+1=3

o Explam beta decay nf a. nucieus Braw

the energy spec{:mm of beta decay of

331210 e

26P/1443



L | : (7
(6) N

_ ‘- {b) s Ty @iﬁzﬁ 3 AL SF- eﬂ%c“m
(e) WWQ‘WT*?WWW L R g e B wRaRe o w1 4
IQ-’IF? ’J‘I"Fﬂ W _ 7N14(0‘; d), 01 ' 1+2=3 © . Describe the liquididrop model of the
' _ ' ' ~nucleus_and obtain an expression for
L "(7N1 o d, Somq g Q"ﬂ &0 _ bmdmg energy per nuclean )
©14.003074 u, 4. 002603 u, 2 014102 w, o (c) Wﬁ@wﬁﬂwmﬁ” TRAR
~18. 994915 u] SR _ fereme Serefler, wfboa wie wfS wiba R
_ g | | WWWWWl L 1+3=4
'What is- Q-value of a nuclear reactlon'-’ | Ll
-..Calculate Q-value for the “following i What is a cham reaction of nuclear

fission? Expla.m the conditions for

v .
reactlon 7N (0% d), 0 obtaining  subcritical, critical and

16 e supereritical - smlatmns - "in - nuclear
(Masses coof 7N 20 d, 0 4i0;u_'e e ' fssion:
14 003074 u, 4. Oiﬁfﬂ“’ 2014102 u (@) e o R A ummw v
18: 994915urespe Sy ous e T w4 | 4
_ - - .. Explain. the . operation -:of. hasic
4. (o) W%‘ W‘ft ﬁ‘ ? W?W E"‘w_' 3’?&5 e M - | components of a nuclear figsion reactor
s cofoT-aRi "wqﬁw l 1+3=4 with a schematic diagram.
" What are-: matter waves? - Describe (e Wﬁ‘F W 4 (”\':T@C!i Flﬁﬁ) WW W
Da.v1sson-Germer \ expenment ~ for : o1 R 4

- conﬁrmlng wave nature of electrons

) W/Or

Write and explain- the properues of
i : nuclear force (at least foun.

! ' wr%ar/o:-

4 | - RAER RS YEl o R o[/, T T
| - FER YRAICOTS oM 7' - iy fan

_ What is a wave packet'-’ Denve a relatlon _ |
i beétween group ve10c1ty of matter waves :

‘ wmcomﬁf%dmw\ﬂ;ﬁmww

Explain how one can arrive at the cdncept
’ | . of a wave function from the two-slit
T und parhcle veloc:ty L : I - experiment with electrons.

26P/1443 | (Continiied ) o | - A



| _..t“#ir

5. o) 'S *memcrﬁas SR ﬁﬁsﬂw i%‘r oy

- RRAIGER @i SR W w9 B AT e .
Ew_@_m,_ﬁwﬁ ﬁ?{l . 243=5

What “are the’ thermonuclear fusmn

- reactions? Explam how these feactions

‘become the source of energy for a star
-~ like sun. - ’

(b} ﬁﬂaﬁwwﬁ@ ﬁmﬁeww -
| A B RO T3 RN YRew
_ L 243D
What. are spontaneous: and stimulated -
emissions?  Derive expressmns  for
Emstem s, A and B coefficients. .

me

__'_*mﬁef@m:r%'rﬂe Neﬁwﬁﬁﬁ«wfﬁﬁ’rﬁ _
L o 5

' W’hat is populatxon mvcrsmn'-‘ Descnbe
the workxng prmmple of a He-Ne laser

26P--3500/1443 4 SEM FYUGP PHYGAC
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The ﬁgures in the margin mdzcate ﬁ;ll marks

_ fOP‘ the quesnons
1. (o) ﬁ\ eﬁ:‘ﬁ ‘Ff"'ctrﬁ %ﬁ—ﬁ@ﬁ Rl ﬁm = 1
Define trivial subnng ofa rmg
("b)'_"ffm ﬁﬁ\ﬂﬁﬁmﬂ R

Give “s-am- example . “of .~ a - finite
" non- commutatwe rmg '

(c) w28, a bFE c‘ﬂﬁﬁ’\mﬂﬁ‘ﬁ_lw‘?
_.W C?I ai-b).= {—a)b— ab. . ... 2 .

... Let a, band ¢ belcng to a rmg R Then
' prove that a{~b) = (~a)b = -ab..

26P/1479. o (TurOver)



(d) ﬁﬁzﬁrcﬁ%mﬂnpﬁm A T (T LY.
M R A p, Z, B owa

(e

For every prime p, prove that the ring of
integers modulo p, Z ,, is a field.

491 269 R GO e o A 27 R @61 Bofe |
(o8 NI 41 (F IRHA WS {r + Are R}

== (s+A)+(E+A)=s+i+A  9F

(s+A)(t+A) =st+A Rew sBae o b

R, 1w wficz A, R ideal = | |
Let Rbe aring and.let Abe a subring of R.

Then prove that the set of cosets
{r+AlreR} is. a .ring under the
operations (s+A) +(t +A)=s+t+A and
5+ A)(t+A) =st+Afand only if A is an

xdea.l of R,

W[Or

WQ@R&WWW@@Z@@RW‘&
¥'5 RS ideal | (503 R/A uq%feari’zz bl
WWAW'@I ' o

Let R be a ccmmutatwe rmg mth uruty
and 'let A be an ideal of R Then R/A isa

o+ field if and only,if A is maximal. .

. (@

- 26R/ 1479

R sy e e fa

" ‘Defitie ring isomorphistn.-

o

Z o Z b s es swmerer Bl S

] Determme all rmg homdmorphlsms from~

Zto Z®

( Continued }

(C)

| } | (d)

(3

wqwma@rwmﬂn i NG SRETe

Gy dgs 9 (% e TR, I W T

oy +C¢'.k,_1+ +a0, 9 ﬁﬁm@‘
Prove that an integer n with decimal
representation a, a; '+ @, is divisible by

-9 if .and -only if a +ak~1+ -4+ay is

divisibie by 9. o .

w1 269 R et 3% 11 99 3 @ @b
$:Z >R, TS n—n-1 b & 5w |
Let R be a ring with unity 1. Prove that

* the mapping ¢: Z — R'given by n—sn-l

@

- lisaring hamomarpmsm

o4 A A Z,3 Wﬁﬁtﬂw Mﬁ\_
Wﬁqﬁ'w‘{’aq;(x) ax,‘l’@a = q.

- Prove that every ring homamorphlsm .

- fromn Z, o 1tself has the form ¢(x)

e 'WWRWQWW-&‘&&W:&E@ 2

26P/1479.

where a2 =a

W/ or

RT °R1 S (71 of5t Re el 1S 55 Bt

-wﬁﬁcﬁamlaaﬁﬂwwiﬁmq

ESINE

" Lét R be a ring with unity and et ¢ be'a
ring homomorphism from R oitte Swhere
‘... .Shasmore than one element. Prove that

| { Tiirn-Over )




3. (@)
L T (R SPTSS Te |

(4)

w1 285 R @Bl BR WF Jof R ideals.
c—csﬁmwc&f/JmﬁR/ﬁ ideal W%
R/J R/I

R AV

fr LetRbeanngand let J ¢ Theideals of R,
. Then prove that I /J is an Ldeal of RfJ

R/J R/I 2
I/J

=ﬂ?‘%’i’;"(}r‘

_qﬁRmWﬁ\wmmmom
(8. AT B9 (4 RS Z, 3 A @b TR

TF F IH R ARG 0. W, (9@ RS &

o IR A TR ACE L |
:'_'-If R 1s a rmg thh umty and the

charactenstlcs of Ris n >0, then prove

., . that R contains.a subn_ng isomorphic to
Zn. and if the Characwnstic of R is 0»

then R contains a subring ._i_s_o_t_r_mr_phic to

- Z

“mﬁc@awmﬂﬁswﬂ?m&s

. “A vector space may have’ more than one

-{b).

26P/1479

zero vectors.” State true or false..

e B LR v‘rﬁ% hﬁm'
e e e

“Prove that sny set containing 'the zZero

vector is linearly dependent. -

( Continted )

(a@)

fe)

B B wE Ve oenl @ R e -

xyeV, ¥ T @ aeFI qAA
a(x +y) =.ax+ay. :

In a wvector space "V, 's'how' that
a(x+y=ax+ay for any x, y €V, and
any acF. : '

r@amwﬁmﬁwww

Topge e e 9

Prove that any intersection oi‘ subspaces

of a vector spacc V:s a subspace of V.

- 3f 1 o8 B V @y 8T W Surr e
T T, (S0 AN T A Sq%gaﬂ%ﬁﬂ@%

Va A @67 SRy

._If a vector spaoe Vis. genérat'ed by a finite

. set S, then prove that some subset of Sis

aba51s for V. S
A&/ Or .
ot Ueﬁﬂﬁﬁwﬁc@aw wa?ﬂsqr

"sﬂm?&,mmﬂ@m mmi Vaw

26P/ 1479

If Uis a prop'ér_':'subspas”e' of & finite-

~ dimensional vector space V, show that

the d1mensmn of U 1s 1ess than the
d1mensxon Qf V

( Tuirh Over)



(a}

)

(-

(d)

26P/1479°

'-"ﬁwam{eﬂmq‘hﬁm 2
Define
TR —>R2 by T(ay, a:2) (2.:11 +a2,a1)
: Show that Tis lmear
@A 2T A T B, nxn AN  ‘SremEbe’
e N m e R @
Let A and B be n'x i invertible matrices.
* Then prove that (AB)"L =B~1z1..
W 2E TR SR m
) T(al, az) (al +3a2, 0, Zal "4&2)
.amwwﬁ‘mhﬁﬁwnsm 1. 28F B
o y T R2 w&%wmﬁﬁm
Pﬁ 1 (08 2 A
3
{ Continyed )

( 6}

aﬁﬁ%ﬁwwﬁwmm

W . . : 1+1=2

Define Kernel and range- of a- linear
transformation.. '

P LS

T:R? 5 R2 May, ay) = - (2ay +a‘2‘sa1)

{e)

26P/ 1479

(71

Let T:R*>5R% is a linear trans-
formation defined by .
T(al, az) = (a.l +3a2,_ O, Qal "*4&2) £

Letp and 1 be the standard ordered bases

| for R2 and R3 respectwely Then prove

that
. 54
=0 of
1 ..3 Lo

[ 28% VEF W SR BHF TV > W
AT | o AT B9 @ PO W N(T) O
AfPR R(T) &I VoF Wa T

' Let_'V and W be vector spaces and

T: V ~» W be linear. Then prove that the
null space N(T) and range R(T) are
subspaces of Vand W respectively.

@ 2 VO WO Wi o8 T
(ST (A @9S) | (W@ (TS T V, WA
SR AW F Wz dim (V) =dim (W) 2 4

Let Vand Wbe finite dimensional vector
spaces [over the same field}. Then show
that V is isomorphic to Wif and only if
dim (V) = dith (W) ' '

{ it Over )



( 8 )

. W&/ Or-
P, (R <7 &% fofa
B={2x? —x 3x? +1, x?}u® B’ = {1, x, x?),
o B R S T
oy fofey 4 | ' _
For the pairs of ordered bases
B=2x? - x 35 +1, X} and B = (1, x, 17

for P, (R), find the change of coordinate
matrix that changes B’ coordinates into
coordinates,

Ckkx

26P-35007 1479 4 SEM FYUGP:MTHCAC:
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Full Marks : 45
Time : 2 hours
The figures in the margin indiédfe ﬁlil._marks.
- for the questions.
1. oo feamd o4 wa Tewh A Bfeedr . 1x4=4

Choose the correct answer from the
following :

fa) e TER© @S Cﬁﬁ ' u‘l?'I@T faferan
Which one of the followiig- comipounds
will not give aldel condensation?

() HCHO .- .
i) HyCCHO., . ..
i) HCCOCH,; . . . .,
| (iv) HCH,GCHO, oo
26P/1485 - |

{ TuFr Over ¥



_( 2)-

{b) W%ﬁ@mﬁﬂm?

Which of the followmg is a heterocychc
compound?

(i} SRR
| '.NH; -
) .

LG

(g (5
i) @

N

{c) Q-85 «qzmr%’ma L]
Monomers of Buna—S are

i ?ﬁﬁ?wﬁ@m@ﬁ@r

styrene and butad;ene )

._(u) R .
' styrene and’ phenol Daodo
(i) B e JTE
_phenol and quinol
fiy) o8 @Ble W@y .
None of the above . =
26P/1485 _ _ { Continued }

(3]

{d) & T o IR «fe @mz%f?

2. Wﬁ’ﬂmﬁ @mﬁﬁt‘ﬁmﬁm

Which carboxyhc acxd 1s present in

‘curd?

“ (1) e t-’lﬁ@/ Lactic acid

fii) BRBRF @fSs/Tartaric acid
fiti) 512G @l /Citric acid.
fiv) cfemifes iﬂﬁﬂi/ Sahcyhc acid

Answer any -tfu_’_e_ae _of the follow_ing questions :

fa)

(b}

{c

cmmﬁﬁsﬂﬁ AR @fiﬂﬁﬁh

: -Explam, why aldehyde is more. reactive

than - ketone towards mnucleophilic

_ add1t10n react]on .

:ﬂﬂﬁﬂawwﬁﬁﬁﬁﬁaﬁ@mﬂfmn

Synthesize salicylic acid from benzene..

ROHWRSMW@W@&%@- :
FREA T IRG e

Whlch lS stronger nucleophlle, ROH or

' RSH? Give reason,

{d)

26P/1485

’@wwwﬁwﬁwmmﬁrﬁm

Writé .the ,_m_e_thod of pr_eparatxon of
diazomethane with example,

2x3=6

{ Turh Over )



(4)

fe} Aloioe = znsf’m@as AN A i<
Wnte the dlﬁ‘erence between therrno-
 setting and thermoplastic polymers.

CUNmT—I

3. (@ wﬁ@mm#wwﬁﬂﬁﬁfa

- o v 1%x2=3
Complete the follomng reactions and
write down théir mechanisms :- -

o E L Zng .
(1) . /,--\\Rz “—ch"“""

o )OUK NaOCH, .

CH;0H, o)
L I-I O’ 3 /\[/
(b) B e %wr@cfﬁm S 1
Give an example of unsaturated ketone.
4. (@) ORI T o 1x2=2

-~ Complete the following reactions :

| CHO " 0 g

" CH3COONa
—a

C .
—_ﬁ LI
(u} ' HgO{EtOH o

~ 26P/1485 - o conﬁnuéd )

{5)

Write short notes on (any two} : '
i) ere ﬂﬁ’mwmdol condensatmn
L {ii) @?ﬁ")‘f ﬁﬁﬁm/Wﬂtlg reactmn “
o (i) YR s/ Michael -addition
fc) - 2w qfoh «foebs. o1 awe 4@ Brar 2

__"Wnte ‘one method of . preparahon of
ethyl’ acetoacetate

e
5. (o) FTAHHF affc wRE tﬂﬁﬁﬁi sﬂiﬁm oo
' @W@@W@@‘? _— 1

Which one is more ac1d1c chloroacetu:
acid or acetlc acid?

(b} .W%QS afpE . TF TS TN ers: ﬁ%m
C XA T R @ Beem . 1

Which compound is formed, ~when
+. carboxylic acid is treated: w1th alcohol?

kb e Lo

Complete the followmg reacuons

i) i + ROH ——>
|, COOH .

R2NH
(u} /g\ /’}l\ base

26P/1485 - (m-rﬁ-oi»er.-) o



(6)

{a} Wﬁmﬁf@Nﬂ*’l‘fﬁlwﬁFﬁﬁﬁm
(R cn @Bt : 2
- Compléte . the following reaction and
wrlte the mechamsm (any One}

1) NaOR’
o \/?K R\)l\ /R’ 2) HyO"

Cld RO MCO- Na+
i) ' MeOH
O
(b) ﬁmﬁ%ﬂ?am 7141 HAGRS aﬂ%@ FET 4TS
12 2

" How would’ you synthesme tartanc acid -
from glyceraldehyde° '

| UNIT——III
7. WA IR ﬁ'ﬁ"ﬂrﬁw’mwﬁ'm od for |
L YRS Br2 a‘llﬂﬁﬂ_ﬁ@m?{’ﬁiﬁﬁﬁﬁ
g TR AC & ST _ oo 141+1=3
What  “are ‘thiols?  Write ‘oné method of

., preparation of thiol. What will be produced
~ when thlol is treated w1th Br2 or 12

- UNIT—IV

8. (@ 1°,2° o 3° G HNoga mrs casmtas
JEF TR ? | . 2
How would you disti’nguish amo’ri'g 1°, 2°
and 3° amines with the help of HNO,?
- 26P71485 ( Continued )

(7).

(b) oS FAEHE R @O B@ oS T i

forn ;o 2
Wr1te a short note on any one of the o
fouowlng - R
{1) T R
" Carbylamine reaction N o
i) RFC eos ﬁﬂrﬁat‘v‘fb‘»{ ﬁﬁﬂr |
Hofmann s exhaustwe methylatlon
r_ee.ctlon N
' 9. o s o T (R e BRE) L 1x8=3
- Complete the follomng reactions (any three)
(e N
i NzCl CuCN/KCN
) 'N2Cl. " NaNO,, Cu, A~
(i) R—CHyBr + NaCN ———>
(iv) @—NH9 +HS0, — >
26P/1485" - ( Tum Ouer )



{ 8]

- .UNITw—V o

10. Wwﬁ@mﬁﬁﬁﬁmﬁm Ix3=6

Answer any three of the followmg questlons

) W iﬁ»‘lﬁ ﬁi-{@r‘?mﬁﬂﬁw M 1+1=2

What do you mean by polymer?
Classify it.

(b} Z§i§¢ ﬁ_\ﬁﬁ ’fﬁﬁlla% GW &ﬂ}[}l ‘51 (OTF
oo fer - 2
Write a short note on b1odegradable _
polymers.

© IR . el sge wen® Bt 2
.. Write the preparation, method of either
chloroprene or neoprene. '

(d) @& T e AR we Ak B 2
Write the difference between addition

and condensaﬁon polmerlzauon

" e ok

26P—3500/1485 4 SEM FYUGP CHMC4C
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'BOTANY
{ Co’rc )
‘Paper : BO’i‘C4C |
( Plant Anatomy and Embryology )

Full Marks : 45"
i'..ime'. :2hours

The ﬁgures in the margin mdr.cate full marks
. for the questwns

1. ﬁwwﬁwﬁwww ' 1x5=5

" Answer the following as directed :

(@) <FRW oFEE. FEUR BT W@f@ﬁ/
f%z“ﬁ@ﬂ/won% |

(@%Wmﬁ‘w‘%@m)

Allium ty'pe” of embryo is
... mongsporic/bisporic/ tetrasponc
{ Choose the correct answer )

| 26PI1397 : _ _(mm Over )




(z2) | (3)

) 'WWW_@WW@W 2. 5y G Frar (R coeen ) 3x2=6
% /3w [ FCa | . Write short notes on (any fwo) : - -
(T@ﬁ%@aﬁmﬁ%ﬁ\sm) '

. (a) T w1 f 5
The vascular: bungll_e_s in monocot stems 'S od and aut Od
are open/closed/amphicribral. pring w autumn ch; .

( Choose the correct answer ) (b) TEHm
S ' | Hydathodes o
() tare @ SR sieft 79w Rt L
“ wmﬁwtﬁ;i | © Eqiiicswwm@w o
' .(vﬂgﬁﬁqﬁqw) : Apomuus and its s1g111ﬁcance
 ____is a stalk-like structure by which (d) T TE AR ﬂ“ﬂfﬁ
the ovule becomes attached to the : 'Embryoﬁendosperm relatmnshlp
placenta. : .
' “(Fill in the blank } - 3. (a) W«Wﬁﬁﬁ@ﬂmﬁa@
' W!"HWWNWWWI "_9+2 11
(@ ¢ @sﬁam Sefem ___gemme _ Describe the _diﬁ'erent_ contriva.nbesf of
' (AR AT ) } cross-pollination “giving examples in

‘each case. Mention :the 51gmt'1cance of

) Cork camblum ongmates from cross- po!! tion..

(Fillin the blank )
N : | . weRr/Or
e -WWWW«@% | o %WWWW:[‘%W%W -
B (wﬁﬁﬁ'vﬁﬂrw) SR TR I A - o 11
-mmca-Corpus theory was put forth by. ' _ With suitable dJagrams, descnbe the. '
_ _ different types of embryo sacs of
" (Fillin the blank) R anglosperms.

26P/1397 - ( Continued ) © 26P/1397 S  {Tum Over)



()

{b) TR FIeq wm W w (SAMH RIS
v I =) 11
Write explanatory notes on organization
of shoot -apical meristem . (SAM) with

diagrams.

g4<qr/ Or .
cﬁqqﬁiﬁmﬁs{mwﬁ%ﬁaﬁw@q
WMM?@W:' C249=11

What do you mean by secondafy growth
thickness? Describe the phenomemon in
dicotyledons stem you have stuched with
suitable dla.gram

.o G e (R o Rf) . 4x3=12
- Write short notes on (any three)
ﬁ_(a) STRTE (T 7 L
-Dlﬁ‘erenttatlon of xylary elements
-(b} RS IR R
Activity of cambium
(c) IRR @ *iﬁm )
.. Structure of anther wall
(d) iﬂwﬁw«w W o
7 Mechani$ms"of Seed dispersal
" (o) 7 e weERe we i
Flower as a modified shoot
*

26P—4000/1397 4 SEM FYUGP BOTC4C
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ZOOLOGY
( Core )
Paper : ZOOC4C
( Genetics and Evolutionary Biolc_i_gy_ )
Full Marks : 45
Time : 2 hours

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

1. ﬂﬁmﬁ"ﬁw o - 1x4=4

Fill in the blanks : : _
(@) R IR B 3 o R
~ Modern horses are descended from

 (b) PP REEl 3 WA W | |
" Incomplete ]inkage occurs due to .

26P/1468 S { Turn Over )



26P/ 1468

(2)

(c}  txm UOREIR RNeEEey S
Twrae |

in Drosophila is an example of
transposable clement. :

() < SRS, RER 2ees AqiE @El
_hﬁﬁxﬁﬁwﬁmﬁmquwm IR
R T | _

is  the non-heritable,

environmentally induced ~trait which

mimics . a- genétically determined
phenotype.

.ol faer (R e ) - 2x2=4
Differentiate t_;etween (any two) :
(a) '@r FRF W D FRPY AT
Two-factor and Three-factor cross
(b) TR W R RN e
Nuclear and Exu-anﬁclea:_ inheritance
(o) afewfs wrF Afeieafe
Aneuploidy and P_Qlyploidy.

3. v o (R oo g ¢ 3x2=6

Wnte short riGtes on (a.ny two)
‘(a) forest zelRt W‘PTSR

Sex-influenced traits

{ Continued }

(3)

{b) I8 IEHISI
Pleiotropy_'

fc} =i wEfeeEe

Dosage compensation

(d) TR Y
Endosymbmuc theory

(WMYTH LTI 77 T &2 ﬂ%@ﬂﬁ'ﬁ = mﬁﬁv
0T PP T -IRFIY T TS I
F = 1+2+4=7
What is Mendel’s law of segregation? Why is
segregation importarit? Explain Mendel's law
of segregation with the help of a monohybrid

. Cross.

W/Or

qﬁtﬁ‘fiﬁ Rr% ﬁ@ﬂi—ﬁ Al T 2T ? %"P;[“ .
SRR G wersiar «iPicEiRe I 41 1+2+4=7
What is epistasis? How is it different from '

dominance? Describe recessive eplstaszs with
a smtablc example.

f&aaﬁt%?ﬁ#w@mﬁmaﬁanw _
[ TR _ - 1+7=8

What is gene mappmg? Explam the complete

26P[1468

linkage with a sultable example

{ _Tum Qver }



(4)

Y/ Or
FERITR QT ims @ATA 7 TR TS IHET
wiferm M w901 1+7=8

What is coefficient of coincidence? Explaj.n
the molecular mechanism of crossing-over.

6. FoTTS TR 7 ’2_""{{&’5 ﬁ.mﬁa@awﬁ%as
fefeomr =camn %41 | : 1+7=8

What is spontaneocus mutatmn? Discuss the
molecular basis of spontaneous mutatlon

et/ Or

:@W’a Rl 2 Ty ﬁ?ﬂ% ﬁm{qaq‘m
3 | - | | 1+7=8

What is chromosomal aberration? Descnbe .
the types of chromosornal .aberrations. "

7. Wﬂ'ﬂﬁﬁ" ﬁ@@?ﬁwﬁa W{QWW I
L 1+7=8

What is natural selectlon? Expla,ln dlfferent
: .types of natural selection. . :

w1/ Or

WWWWIWWWwW

| Wwwmmmmﬁmwwu |
| 1+5+2=8

Define speciation. Descnbe the types of
. -speciation and ‘mention the - factors -
responsible for spéciation. T

* % %k
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MATHEMATICS .
o(Core)
- Paper : MTHC4ID .
( PDE and System of ODE)
Time 21/2 hg)ﬂrs

The figures in the mdrgin indicate full marks
for the. quesnons :

1. (o) WW‘@?‘WW% \e'mf%rzn 1

Write the order and degree of the
- following partial differential equation :-

o120 e
( Bu) [32 ] 2
xX— +-y =u

o) AR W“ﬁﬁ RS A

| ﬁﬁ'ﬁi | "f . 1

" Define qua31 linear partlal dlfferentla.l
equation,

26P/1416 . . (TwnOver)



(o) enes SRR W e T 1
Write the general form of Lagrange s
equation.

(d) & @ @b Wiﬂﬂ T 5

Solve any one :
() y° p-xyq = x{u-24)
@) ~yu)p+E® -xaig =u® - xy
2. (o) P PReTR A T 4
- Solve by Charpit’s method :
PP +ddly=qu
W/ Or

cw% ﬁmza ST
Solve by J a.cob1 'S me.thod' :

'px+qy u

) ﬁﬁ’lﬂ‘f ygE+§£—x¥ mﬁ’l‘@?f Rkl

y .
_wwmmfmwwtﬁm| 6
Reduce the -equation - ygﬁ+§..1_’"__x ‘to
ox ay
canomcal form and Obtam general
7 solition” - \
26p/1416  (Continiied )

(3)

oo fAsEm ﬂﬁﬁ‘mﬁiﬂrww
 ufx, 0) = 667377 DIC® wmw i
Solve the bo’imdary value' probi'em

with u(x, O] be 3* by the method of .
separatlon of variables.’ PR
3. {a) Rr+Ss+I‘t+f(x,y,u, nag=0 ﬂﬁ’lﬁﬂzﬁt
@Wmv\sﬁw L 1
Write the cond:tlon when the equa.tlon o

_ Rr+Ss+Tt+f(x,gu,p,q) 0
is elhptu:‘

{b) © “‘ﬂwﬁ’mﬂﬁ c&rﬁ’tﬁ-mw L 2+2=4
Class1fy the foilomng equat:tans :
8 -3 — .;0 .
W ax2 axay 350
s L S
9x? ay

26P/1416 | - ( Turn Over)



(g

_.@ :

(4)

wwﬁmﬁﬁmaﬁa@ﬂﬁ’r@ﬁfﬁw
E"TW

Reduce any one of the following

equatlons to canomcal form :

%u u 5%
(z) x2 &Y +2xy FY =0
ax_ axay oyt
.. 3211 2 82_u P
{ii} a2-—+x —_5—0 _

e W@"TW‘I “f’i"i"T“FTW |

Derive one-dimensional heat equatlon

‘4. (@) W @aw eﬁ:‘r wcn ﬁ‘mrr |
. 'Wnte one assumptmn on v:bratmg
string problem Co ‘
b) GF-aF SRR aﬁrﬁwqﬁmu -
- Write one- d1men31onal wave eQuat.torl
(c) WWW%W@%W‘!
T FAT . . _
: Solve the two d1mensxonal " heat _
‘equation by the method of | separatlon of
variables. -
26P/1416°

 Contiried )

_az 25‘2

5 )

w9/ Or ‘-*:? .

: Y. . e S, %ﬁi@m T
az2 ax2

.. U=pocospt, p, ¥4%, ﬁh‘w x*IWﬂ?F
'uomiﬂfx{}t " o

az 2 32u
Find the salut:on e;f —FCT — such
at.ﬁ--, . ax

L thatu = P CO8 pt where pj is constant,
o when x=12nd u= 0, Whe"i x O

5. (af

o SRS HTRA W ‘ﬂﬁﬂﬁﬂ Z‘wﬁ?ﬁ
gl S fg o

s

Write an example of a noma.l form linear

~ system with éofistant coefficierits.

(v}

1ot

[/ R L= D2+2 j(t} g +t2 L4
ar

- D= = cwELf(tww%ﬁmm -

Let L= _02 42, f(tj -2 +t2"
: -'-D:s_gaﬁnd Lf() o

| 26Pf1416

. ""."_1.' {_‘ _' "i

( Téikri Over)



{c

(6)

2 .
mL+cgJ—c+kx 0 Re G
dat?  dt

ﬁmﬁamaﬁwwﬁwﬁ

T
Transform the linear differential |

equation

_ 2
: mg—+cg‘1+kx 0
d? 4t

""mto system of ﬁrst order dlfferennal

{d)

_ equatlon

S SRS AR I T

Describe the method of succesive -

apprommatmn

W/Or |

'w W S wm tﬁw

fe}

26P/1416

Find the general solutmn -of the

: following system :

o
= +2,—-_3 +2
. x Yo T y

wwﬂﬁt%wasﬁ ﬁsﬁ:ﬁ@w

" SR AR %ﬁw

Using operator mei_:hp__d, find the general
solution of the following system :

dx gg—2x 4y e’ @+gg~y e'}u
dt dt dt ot

{ Continued.) 26P~—3500/1416

W/ Or

- Runge-Kutta 9% wf %S Imme o4

gxﬁﬂy, V) =27 x=1:2% h=0-1 T
TIE[ IR YIS Wwﬁﬁﬁwﬁﬁi?ﬂ?ﬁ

WHE Sferewr |

Using Runge-Kutta method of fourth
order, find the numerical -sohition at

x=1.2 for =2 dy =3y, Yy(l) =2 assuming the

step lcngth h=0-1 correct up to three -

decimal places.

* ¥k
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CHEMISTRY
- { Core ) -
Paper CHMC4D _
{ Symmetry and Quantum Chemistry )

U Pull Marks : 45 ©

T:me : 2 hours B i

: |

The ﬁgures in the margm mdzcate ﬁdl marks . |

Jor the quesnons : |

1. mﬁam%"‘@mﬁ%ﬁ\em . 1x6-6 |

Choose the correct answer from the
following :

fa) T FELE Hy0 WS AR
'H20 molecule doés not posseéss -
(t} 02 ﬁfﬁi’ﬂﬂl “5?‘-5102 symmetry axis
i) Cy zrf@smm wzc4 symmetry axis
(i) 6, /5, plane . .
| (w}-:E T | L
26P/1486



(2)

R S P T S AL T

(b) o c?mz‘m Zﬂ_r ?F’%TCF@?N Sl'iffﬁ?ﬁ s

The maxititum - kinetic energy of the
photoelectrons does not vary with

(i} SIS (A SR
wavelcngth of incident light
(i} SIS TR I
| frequency of mc1dent hght
'(nz) RS (I AR
1ntens;ty- of incident light
fiv) 4TS FRfEar
“work funcnon of the matcnal
¢ Ca ﬁ%mw A
. The order of CSv pomt group is
{0 7B (n) 3
(m) 5 T (w) 6
() T wiEte SRR TR SRR XE
X=Asin ot+Bceosgt, T2 .@F, I T

. The . general.. solution . of . harmon"ic
o oscﬂlator equanon is X= A sm mt+B cosot,
i whers the vatué'of arig™ o

(G 1/k sty e ke
' (i) Jm/k - _' fiv) JE fm

QSP}'IEFSG L . mt%ru.te's'i )

(21
(e:)_:.'@m%m TREAS o CEFIHKBT TR
- e, x3 m0<x<u/2—'? o

Whu:h of the_ followmg functmns is
. '_:'acceptablc '11:13 qua.ntum mechamcs
w1thlnthe range0<x<1t/2° "'j
(i} sinx ' R
(u} “tan x

(iij) COSECX

{w) ‘GW ﬂﬁl\ﬁ ?ﬁﬂ/ None of the above

¥ W@?{fm RN @Ww AWF? &
Wthh ‘of the’ followmg molecules has
: 'dlhedral plane? S

_ (H)-=.NH3_. R | ”

N

2. Wwﬁmwww 2x6=12

Answer afiy. six cnf the follomng qnestmns

(a} WW@? d2/dx2§ e, ¥=sin 7x FE
TR B 4 | = |
Calculate the t:lgen_valué_ of the fﬁhction
y = sin 7x using the operator d2/ _‘dxz.

a6p/1486  (TwnOuer)



{b)

(4)

ﬁﬁmwwwmﬂ%?mm
Wﬁwﬁzﬁzmﬁawﬁ=@W| '

Determme the degree of degeneracy of

(c)

{e}

26P/1486

the energy level 141'12 / Bma ofa par’ucle

_in three-dlmensmnal box.

N EERTS H-o]E 0T F e w3k
et foran

Write down the Schrﬁdingér wave

* equation for H-atom in polar form.

o TN A T R W - TG
SNCABE SRCAA FOECIH WL
" Prove that the - eigenfunction of

a hermitian operator having different
eigenvalues are orthogonal. . =

NH, SR @ DR 50 ey someas

oS 39 WqE B g By T

' Considering NH, molecule, carry out
all possible symmetry operatmns and
: predlct the pomt group L

'wﬁmwwmww{ﬂ’mféﬁm,

¥4

Dlscuss Orthogona.hty Wlth the follomng '

functions :

)1 /n COSNX
(1_1] 1/1 [/ nsinnx

( Contined )

(9)

3. Wmﬁ@m%ﬁtﬁ%@ﬁm

(5)

- Explain rotatlomreﬂectmn axis (S ) in

' symmetry. -

= _ UNm——I

Answer any three of the: follomng questions ;

fo)

Tﬁﬂﬂﬁwm@iﬂﬁmﬁwﬁ%m
fort

Write the symmetry elements a.nd peint
groups of the following : o

i} CHCl,

) ;\.'.cz,, b FoR T Wﬁﬂ“ﬁwm cﬁvﬁ 15

e Construct the gruup mulnpllcauon table

R
y W 4 v

26P/1486

for C,, point group

amﬁmwmmﬁmmﬁ%ﬂﬁw

Dlscuss Abelxan and non- Abeha.n group '
with examplc

3x3=9

( Tirh Ovér)



4.

26P/1486

(d)

@}

(6)

wore e @I @B @RS T Il
Wr:ité a .shﬂm.'t note on anyone of the
following :
(i} b A @
| Great orthogbnality theorem
(i) P SR R0 %"fﬁ’["ﬁ{

Reducible  and B 1rreduc1b1e
- representdtion - ' o
UM
ﬁ c?ﬂz;n\iﬁr 2P SIS |

Answer any two questu)ns

me—wmaﬁw
n=2 9F n =3 "foww W3 y % y> B
R B 0.< x < @) | SRS T A TAA
o E ; _

N Sketchwand w2 for the .E'ﬁergy' ‘states

o

n =2 and n = 3 for a particle in a 1~D box

{0-< x <) Briefly chscuss the results of .
‘the graphs. - N

awﬁﬁwwmmammw

T RearRd ofe g B o e

mmommmwm

PRI e e “@{ﬁtﬂﬁ@"l i

Sl

3
{ Continued )

.. _{a],.

fc}

Coepii4ges R

(7)

What is zero-point energy for a particle
inside & 1-D box? Explain that “zero
kinetic energy at.0 K for a particle is

- quantum mechanlcaﬂy undesirable”.

FRET AT (RIS i S Wb AR

RS RRE wea Biey 1

Find  the I-Ié.x'nilfﬁzﬁah' operator for
a particle of mass m m one- ci1mens1onai
box.

"'ﬁ:ﬁww —?\‘ﬂ Sﬁlﬁ% W ﬁmﬁw S
"-Mﬂﬁﬁﬁwwmgﬁﬁ%a
I BormioE 9 |

Starting  from Schrodmger weve
equation for a particle moving in 3-D

. box, deduce the expressmn for total
" kinetic energy.

NCE

‘e e’ I, @
WW@WWWWhW
ﬁwﬁmﬁs?{’m '

'Explam ‘the ‘term’ “degenerate ‘enetgy

level’ by taking example ‘of & particle in

a. cublca;l box. What would happen if

the box is dlstorted'—‘

m{w Yol —Wm '\ﬂ“’ﬂﬁ"@?
mﬂﬁmww

Show that momentum operator é% is
_ i '

hd

L
.z.dx h

Hermltlan

" [ im Over )



(8)

(a) 1s FC H. Wﬁm‘a&mwmm £
=mal) W2 e, guen, @ T
‘ ‘?Fﬂ ﬁ’%?w ol W wf% ﬂ@TQ’! Tﬁ ap. 3

- The nqrma.hzed wave function of H-atom
for ls state is ‘l’ls —(na ; 1!"2 —ridg

. Show that most probable d1stance from
:_proton to electron is a0

) crri\sa'r Qe _“x (a B m) ‘c‘%\'& wn@%a )
| -dxawuﬁmw ﬁﬁ—-wm’m ”

AL s

Show ‘that e’ a"*, (a 1s constant} is an

,f.\

E:Lgenfunctlon of the operator l % but
ot

it A short note oh radlai and angular
part of wave functxon."“' :

26P—3500/1486 4 SEM FYUGR CHMC4D
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BOTANY
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_ Paper BOTC4D
| ( Genetics and Evolutionary Bmlogy )
Full Marks 45 L
Timg : 2 J}p.l.;fsi;..-
 The Jigures in :he'; margin indicate full marks

 Choose the correct ansier. .- :
o i) O -1, o RS Wt e
TSR R LR 89 L% 5
.. The number of phenotypes in F,

generation of Mendel's "dibybrid
cr0831s4/6/3/9 :

(i) @ T B 3 wm?r «ﬂf‘ﬁtﬁfﬁﬁ
T, mﬁ‘lﬂ‘ﬂﬂw (SR
TS ¢ XY a&s/ :aos/.
3wy foseinl T e

26P/1398 < | ( Tuirh Over’)



(2) - (3)

In a genetic cross having recessive o _(b) E-oEfRe

epistasis, F, phenotypic ratio would ' C .7 Codominance

be961/934/1231/ -

15:1.. . - . (q) WW%QW
i) R 1% A ﬁ%ﬁ*ﬂ%ﬁ W wm B Frameshift mutation

PG 2T Afa and B/b / AB/ab | () cm@mm&rw

/ Aa/Bb / A/B and a/b

o Kappa partlcles m paramecmm
The correct gene arra.ngement for o

Mendel's. dihybrid cross is A/a and _ fe). fog %G‘W
B/b / AB/ ab / Aa/ Bb / A [ B S Phymcaj mutagen
Cand a/b S ' :

B TRSET 22 R

_ -. | ; 5X2 10
Fill in tha-blanks o - Write - explanatory notes on any two of the '
)RR i e wEfR e wA following : it i

'IT; ?Emb'e'f” of linkage groups in (@ = @%\msﬁ EPRGA ST ﬁﬁﬁ_ i
(i) 4 Wﬁ@'@‘ﬂ W‘jﬁ\ﬁ@ °T‘ﬂ?ﬁ S[acl . .., Factors affecting the Hardy- Wcmberg _
R o equ111br1um of populatmn
Germplasm theory of evolutmn was R
proposcd by o o ' {b) wgS 5 \qﬂzéﬁq e e
: Recesswe eplstas1s T
o o 214x4=10 @ oo e
Write short notes on any four of the ' _ : Polygenic inheritance
:follomng _ o ' ' (@) <w@Re FRkem
(a) aﬂnﬁf R '

Molecular evolution
Pedlgree analysm ‘

26P/1398 o | ( Continued ] ) 26P/1398 . .- i, Turn-Quer)



(4)

4. e R-oresd AR RS wa R et
RSRHIE Sl il T+3=10

Explain the law of mdependent assortment
with the help of Mendel’s dlhybrid cross '

WW/O:'__ _
%ﬁ@iﬂﬂﬁmﬁmﬁw%ﬂmmm -
f%aﬂﬁ@—wsrﬁaq’ma@l ST 2e8=10

What is criss-cross. mhentance" W:th a
suitable example, = “discuss: - sex-linked
inheritance in man.

5. RCEERN W ATeE ey e Ry
VO 2fRePIN KPR 301 Iver TR foran 1 3+7=10
‘What -is’ the differeénce between  nuclear '

and cytoplasmic inheritance? - Explain
cytoplasmic inheritance of chloroplast.

- a¥/ Or _
Wﬁzﬂaﬁaw ﬁmﬁ'ﬂ T Bx2=10
-erte explanatory notes on the fallowmg

(@) FRTER e mﬁ@ qa |
‘Modern synthetic theory of evolutlon

Spec1at10n _ _
*** e PR

26P—4000/1398 ' 4 SEM FYUGP'BOTC4D
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Paper : ZOOC4D
- { Molecular Biology )
 Full Marks : 45
_ Time : 2 hours
The ﬁgures in the margm indicate full marks
for the quest:ons
anﬁr?fﬁ'i'iﬁw T 1x4-4
Fill jn the blanks : D
(@) _ & RRefy i oRke 35 3@t
_ codes for aminc acid methionine.
) . 9 FoPa e o seReRRe

DNA double-hehx rnodel was proposed
by .

26P/1469 _ ~ {Tum Over)



(2)

) iR Toro B @@ T JERE

= =F 1

Short segments on lagging strand are
called

(@) W@%@mwﬁmﬁ G §F
¢ | '
Light staining aj:tive_ DNA is called

2. v G B (R Gor ) o . 3x276

Write short notes on {any fwo) :
fa) I8 TR W
Central dogma
-V e B g (N A R
DNA as genetic material
{c) & e
Genetic code
(@) W eFdis

Nucleotide -

3. o o (R e g o 2x2=4
~ Differentiate betWeen (any twoy P '
o) . @7 Q. oS W W@, G @ s
DNA polymerase and RNA polymerase

26P/1469 | ‘( Continuied }

(3)

b R 9. ¢ o= @v-f. @ 9.
B-DNA and Z-DNA'

(c;) Rho-F¥3%% 9% Rho-T8W 7%

Rho- -dependent and Rho mdependent
termination

tRNAT 57 o o 711 o 542=7

Describe the structure of tRNA w1th d1agram
WW/Or

. 7. 93 wggema I @7 R @w €3

TS TS WS TLBHITR 16 & 7 2+5=7 .

What is DNA replication? What are the
various enzymes associated with it?

. ﬁwm@mﬁmwm

EECiic T | 3+5=8
What is transcnptlon umt? Descnbe tb.e
process of initiation of transcnptlon

g/ Or

QRS B, WA, P R T W S
TR 9 41 __ _ 6+2=8

Describe the structure and fl.inctioning of trp
operon in bacteria with diagram.

26P/1469° " {Turn Over



(4

6. WrRebs o'fv R aftmGe Ry M F 8
Discuss the process of protein translation in '

eukaryotes.

oweR/or
A’ gt tRNAWWﬁT@i"WW
R 4+4=8

_ What is amino acyl tRNA synthetase? _
Dlscuss xts funcuon

7. W'@i’ﬂ ﬁiﬁ@sa I mza? xq?zch A" AR
M 1 W%’I ? 4+4=8
. What s rlbosome recyclmg? Why is it~
essentla] for protem s.ynthesms'p '
RS . @, 9. B2 eREiRe . @, «
2R TS o e REE JRI A1 1+2+5=8
‘What is recombinant DNA teéhnologr?

"Describe the pnnmple and apphcatmns of
rDNA technologr .

C ok

| 26P—3500/1469 4 SEM FYUGP ZOOC4D



