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The figures in. the margin indicate full marks
' ' for the questionis ' :
L. oo TR o wh SeAch I SRieRl : 1xded

Choose the correct answer from the
following: = o ' :

{a) %—3[%) +2y = 3% G

P:z_s;sss\ SR _ .(Thm_Ove_r)



(2)

The degree and order of the following
differential equation '

d*y . (dy 8
de B(dx} +2y =e *

are
fil 2 9% 2
 2and2
i) 2 9% 1
2andl
i) 1 S 2
land 2
fiv) @/ G518 &
Noﬂe__ of the above

(b)) B=4i 4;+7kc@3«~efﬁ"A_z—2;+k
(399 HTHR T TF
The projection of the vector A =1 —2:;'+f€
on the vector§=4f—4}+7fe is
) 19k )
19 -~

L

19 -
y 19‘_.'__._:\ :
(iv} 9

P25/556

{ Continued }

(3)

(o afi A B REEE'S (O, (0
If A is a solenoidal vector, then
) V24 =0
(i) V-A=0
(iii) VXA =0
fiv) SR «ore T

None of the above

(d) TR (T 6T 7

Which of the following is correct?
il Vx(V{ =0
i} V-(VXA) =0

(iti} Vx{Vx A]

fiv} ‘G’Ifﬁ' '\'ﬂﬁw

All of the above

z.wmw%: o - 2x5=10

Answer the followiﬁg quéstion_s ¢
fa) 98T @ lim sin— 1y S ey =|1?<|

Show that lim sin-— 1 does not emst
- x—0 X

P25/556 { Turn Over )



)

(o

(d)

(e}

P25/556

(4)

M xfr,8) =rcos® W|F y(r, 6) = rsing,
| CESRAM J(r, OF W W w1

Find the Jacobian J{r, 0) if x{r, 6} = rcos®
and y(r, 8) = rsin.

R @b Foms fw smerRer T S
Row 2t TR AR 2

How can Dirac’s delta function be
represented as limit of a rectangular
function?

MW wy, ug, uy G-wiae FREHFEE TAE
YNAT  FEITTR  E kg, by, hy (R
FITTR, (S@ (TARE TET 20
Uy, Uy, Ug FE hy, hy, hy¥ T R 2

If uy, u,, us represent the coordinates
and My, hy, hy the scale factors for the
3- dlmensmnal cumlmear coordinate
system, then what are the values of
Uy, Ug, Uz and hj, hy, hy for spherical
polar coordinates?

i (o1 Fore CafiER war TR e o
[TeSsi-2a

Eva.luate usmg property of Dlrac delta
functlon

( Continued )

3. (a)

{b}

P25/556

(i

(i)

(i

i)

(5)

e Rl SRR ﬂ%ﬁwmﬁﬁﬁﬁ ST
Tfereqr ¢ . . 3+4=7
Solve the follomng dlfferentla,l
equations :

1 @x+)2 E o
. T

Py _zdy

. +2y =e®*
ax? ax Y

ecostesinxtﬂ?{W‘fﬁT
e e qﬁjm EXIOR Wronsklan : .
T2 R o[ 9T 2
Check by using Wronskian whether

the functions e* cosx and e*sinx
are hnearly mdependent

’lﬁ? _{x+.y)_x +y,mﬁi{\‘3§7@

dz_dz)"_,( 9z d2)
ox ay ' dx ayJ 3

.If z(x+y) x? +y then show that

3 A2

dx Jdy A dx dy/

T SRS s Tefece oy o
oA 539 I fef w0 o0, w3
Describe how extremum values of

a functlon can be determmed by the

method of Lagrange’s undetermaned
multipliers.

{ Turn Over )



{c

P25/556

(6)

3T / Or

S e o P T 7 xyz=a’
5 s 12 +y? +223 et T Rl
ETIN 1+5=6
What are constrained maxima and
minima? Find the minimum value of
x? +y® +2% subject to the condition

xyz_mae'.

| ) o=x2-2y? +4z° FEGE (1, 1,-1)
ﬁwzhj—fcﬁ%ﬁﬁmwmﬁ@
9| 4
F‘md the du‘ectmnal denvatlve of
b= x2 -—2y +4z% at (L, 1, —1)mthe

a

d1rect10r1 27 + _; k.
=T /Or

afz? =4 P e (-1, -1,2) B
G o5 T 0
Find the unit normal to the surface
Pz =4at(-},-1,2) |

(i) AT A 3
f’rové that

o Continued ).

(@

te} |

(7))

{1} b 9 eTS
F (2y+3)1+xZJ+(yz x}k

T fEm W R Fowd b C RN
t=0% [ t=1 {8 S A0S @A
wfT N AT T W x=2t, y=t

z=t3, 6
PFind the work done if a part1c1e
is acted upon by a force
F =(2y+3)1 +xz_;+(yz—x)fc

moving along a path C from t =0 to
t=1. Here x = 2f, y=t, z=t3,

(i) M TopwEhl Bl WE T
e or Bl AR 2 -3

State the Green’s theorem. How is
it expressed in vector form?

[§ fpe® +v? A A fafy w0 TE aa

xR «fy ofTRdR R 3

Evaluate _[ _[ x +y2}dA where dA

" indicates an elementary area in the

17

P25/556

xy-plane.
FRFRTT TARF Yo (P T SBR
% oraR Sfiear | ok IR o[
Wwﬁﬁ@m%wﬁ%@[@l

. 4+2=6

{ Turn Over }



(8)

Find the expression for gradient of
a scalar function in curvilinear
coordinates.. -~ Hence  derive  the
expression for gradient in cylindrical
coordinates. - _ |
g () o o oiedr i = o
R | | 2
1 243 3-i]
l2-3 20 1-2i
C3-i 1420 5 |
Check whether the following matrix
is Hermitian :
T 1 243 3-i]
2-3 2 1-=2i
Boi o142 50

(i) e . EEoR ¥ sy B
L | _ 4
Tty e |

A= 2 .-3 4
lo -1 1

F_in:d the i'nvei"'s'e_” of the following

3 -3 4]
CA=|2 -3 4
o =11

* ok

- P25—6000/556 . 3 SEM FYUGP PHYC3A
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( Theory of Real Functions )

Full Marks : 60

Time : 2 hours ' :

The figures in the nmrgm indicate full marks
Jor the questions :

1. fa) M ACRYE®T ¢ AT <5 587 Ry =, (0m

ST @
lim f{3
Wﬂﬁw%ﬂrﬁ?,ﬂ’@fﬂam 2

If AcR and cis a cluster'point_o_f A,.
then show that

lim f (J.C)\

can have only one Iiniit, where f:A S5 R.

P25/541 o { Turn Over )



(b}

‘Use ¢-8 definition to show that

PR

T/ Or

3 (1f)

lim f(x}=L

X
TS f:A4 - R; ACR, (508 (r6dl (T 2
SRARN TF (x,)3 TR IW AW ¢,
I @B SR S (fx ) AR TS
TIL(x, 29 :
where f:A - R with Ag R, then show
that for every convergent sequence (x,)

converging to ¢, the sequence {fix,)) will
converge to L. (x, #¢

£-8 T AR T (Y A i

lim xcosl =0
x—=0 X _ 2

e/ Or
3% (1f) |
lim fl)=L; LeR

T ¢, AACRR d6 FBR % we
fIA-R, @S A

where ¢ is a cluster point of A(ACR)

- and f:A - R, then show that

P25/541

- lim [f(x)-L|=0

{ Continued )

(3)
(c) AQR;' fiA-R ¢ AT 46 FBR
RM W€ lmf3I TH oI, (9@
. X X R
(ST A

IfFACR; f:A—>R; cis a cluster point of
A and lim f exists, then show that

X-—=C .
X X—=c .
T'® (where) '
FI0:=fl Yxea 4
2. (a) T SRPEOH B acs! fon ) 1.
State the sequential criterion for

continuity of a function. -

(b) T fTIEIE AACR)T SR W W

|f(X)|2k>0 Yxe A, (@ Y& & 1

TETSRE A © Rt 2'7 4 - 7 2
If fis u'ni_forﬁ;ly conti.m_.lous on A C ]R
and [f(x)| 2k >0 Vx e A, then _'show that

—.is uniformly continuous on A.

P25/541 (Turn Over}




(4) | | (5)

(c) mﬁwﬁwwmx 0% (e) WWWWWM%WI 1+2=3

(d)

P25/541

wfifden w1 3fer (et
Use sequential criterion to show that

the following function is not contmuous
at x=0:

State and prove the umform contmulty
theorem. '

«A/ Or

(X xz0 A f ISR, mwﬁf&w‘@,_mmiemm
sgn o =411  f@=[m M, TS
10; x=0 Iff I—)Rlscontmuousonf thenshow

W f1A >R AcR @ 9Bl g ce A
ke =W 9=F gl =|x|vxeR, (@
GRS A |f} TS [l : = f0)} ce A®
HRoe 27 |

M f:A SRAC R be continuous atce A -

and. g{x} =|x| Vx € R, then show that |f]|
defined by |fl(x}: =|f(x} is continuous
at ce A. '

LW/ Or

77 (If) fid =1 VYxeRF (and)

3. (a)

that f{l) =[m, M), _Where
I= [a,b](;]k mff m,supf M

w@wwwmw e&qm mﬁﬁ
fla= x%W@ﬁ#ﬂW[

State Caratheodorys theorem and find

the derlvatwe of f (x) = x? using this

theorem.

biii f:I——)]R; Ick; CEIWC?:R co

e ®)
g(x)={1? xeQ | SRR YCF S @R T Y T, (o0
0; xeQ (e @, f(x)>f(c)Vxe(c -8 dcITe

C_C@CW?{@T@WWQOfo°9
Wﬁﬁﬁﬂb’xe]ﬁ : :

then show that both go f and f g are
continuous ¥ x € R.

( Cortinued ]

§>0.

IR with'fg' R and ce Tand £19

P25/541

exists and is negative, then show that
38 >0 s.t. f(x}>f(c}\?‘xe(c 5 c)gI

( Turn Over )



(6) | | (7)

(c) o £:10, 2] > R, [0, 2] TP, (0 2)@ 4. (@) Cwaes @@ RR ol 2
| TR WF f(0) = Of(l) Lf@) = o o | N
meeq @ fla)=L oe o, 1] W _ Defme Taylor’s and McClaurin’s series.

flea)=0; cp et 2.
1%+1%=3
(b} M fiIoR; IR Yew TW =W, (T

If 21 >R is continuous on [0, 2 ! - :
anglr c[l?ffelt;.:ltlable on- tl(0 2) and g[wer.z i oyeal @ e\ T T AT 2
that f(0)=0; S =1 f@) =1, then show : If fiIoR; ICR is a convex function,
that J¢; €0, 1) and ¢ € (1, 2} such that ' then show that W s a convex
flle) =1 and flep) =0. _ I function.

(d) wOWR EEH Fr S e 99 PN i | | |
wﬁ%ﬁwﬁml - 1+2+1=4 (c) T R IO @O R i ; 3

State and prove mean value theorern Expand any one Of'fhe"foil'o&iﬂg :

g

Interpret the result geometrically.
co - : . ; . . (-‘-} ex
fe) S V@ A I oy i
Apply mean value theorem to show that o (i) cosx
@+x% >1+ox Vx>-1 a>1 4 !
S | o (d) B = ! e i e 90| SEGR
) TR T i /R S Iy /o - . iR e e 1+2+1=4
o P 9 - 4 ! State and prove Cauchy’s mean value
Find the extrema or other critical ; theorem. Interpret the geometrical
pomt(s) as apphcablc for the follomng : aspect of the theorem.

o functmn

f(xl (x 1) (x+1]

P25/541 ( Continued ) P25/541 o | . {Turn Over)



(8)

fe) WM f:I-R ICR &b T5 wm,
. RN W OAE fY(@)T TN KSR o
‘ae IS, (3@ 27 SERT W TG T9E TR
Y & |
If f:T>R; ICR an open interval, is
differentiable and f”(q) exists at ae I,

then using mean value theorem of
second order show that’

£ = Jim o {fla+h)-25(@+ fla-h)

i, amwﬁwmcﬁ?ﬁ«ﬂaﬁmwm
ML 1 1+4=5

State and prove Taylor’s theorem with
Lagrange’s form of remainder.

KAk

P25—5000/541 - 3 SEM FYUGP MTHC3A -
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( Group Theory—1) -
** Full Marks : 60
... Time:2 hgurg_.

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

1. (@) u(@s n>23 IR (n-1) I R[© & 777,
- Write the inverse of {n — 1} in & ({n), n'> 2.
(b) 2T Fq @ A1 5% GO
fabgt =cplal Va, bceG 2
Pr.'o.v.e that in_.a ..g[;m.lp G

(abc]_l = cHplal, v a, b, ce G

P25/553 { Tuin Over )



(2) | - | (3)

(C} AT T A <O e G (T G | 2 : o ‘Prove that a necessary and sufficient
' ' ' condition for a non-empty subset H of a

Prove -that identity element in a group eroup G to be a subgroup of G is that

is umque

a,be H=ab'e H

(d) W FM @ by AOR® ollb
G{01234}a%rwmﬁmcsn%| ' 6

Prove that the set G={0,1,2,3,4lis an
Abelian group with respect to “+5’.

| B . wRr/Or

@x%«mﬁa TWWﬁﬂTlﬂﬁﬁfﬁ? Ga'f‘ui.
TR H oI K =, (908 W9 I @ HK &
aﬁaa‘v‘mwﬁﬁnﬁwaﬁrﬁffx KH

_ = . 1+5=6
2. {a) uf20 Cﬂﬁﬁ?ﬂ e, T%N'fl : 1 - Define product of two subgroups If

Write the order of the group u(20). _ ' : H and K be two subgroups of a group G,
. .' : then prove that HK is a subgroup of G
if and only if HK = KH. '

(b) R <GB (Mo ez wige o) 1

Define normalizer of an element in a

| gmup 3. (a) (1356 7) FUPK 30 & wga ﬁ“fﬂw i 1

. Determine whether the permutation
' : - {L356 7) is even or odd. -

¢ o9 9 @ ¢ GT ™, GI B TpaB |1 3 L

Prove that centre of a group G is a ' 12345 6. L '
subgroup of G. _ - b Reeee o Sfeear
| | (b)'(215463] 9 T
(@ = I @ @b o GY e - Find the order of the permutation -
. _-Htﬂzsn%cqaﬁmmﬁwwmmfﬁr - (1 2°3.4 5 6} o
' a,beH:&ab e H S 6 ' 2154 63



( f‘;’

o) R ¥, H @ M Gq%"it‘m?w:x be G

(o084 M A—

) Ha-= Hb, ﬂﬁwffﬁ(iab € H;

(i) Ha 9ol G@%ﬂlﬁ’wﬁw_ﬂﬁaae H.

Let H be a subgroup of a group G and
a, be G. Then prove that— .-

) Ha=Hb if and only if ab™! & H;
Y

- fii) Hais a subgroup of G if and only if

. ae H.

| _W /.Or

=T M GF B (T a T FW nWF k G5

R S SR | (S8 oW 94

- jak| =
gedin, k)

(dk) ( gcd(n k})

Let a be an element of order n in a

“group- G and k be a positive mteger

P25/553.

Then prove that

<ak'> - (a.gt.:d.'(n-,-yil) and l‘il | = ng;l’ k,]

6

{ Continued )'

@

4. ()

®

{

(5)

e Boprce] Sewy R o T 146=7
:State and prove Lagranges theorem

(F37 (M G/Ha ffaw CTEICH i |
qute the identity element of .the factor
group G/H. |

fe
Find :
U(S)GBU{IO]

._zrﬁG ZIS'GWH () '-‘lﬁTG?%"I"C‘sﬂi‘

=% G/ H a1 __
If G=Z,3 and H = {6} is a subgroup of G,

 then find G/ H.

{d)

o AT (@ (A6 GF Bogst H WA B

27 3fy W Wfice xHx! c H.

Prove that a subgrt:up Hof a grbup G
is normal subgroup of G if and only if

CxHxo cH

ey [/ Or

'Wi’aaqﬁﬁﬁwmmﬁm

-W@G?Wﬁmiﬂ'ﬁﬁﬁﬂﬁﬁ?ﬂﬁm_

P25/553

PLO(G), ' P aW (Tfe | (o8 o=

P?’a |

{Turn Over)



5. {(a)

{b)

P25/553

(6)

Let G be a finite Abelian group such that - -

P | O(@), where P is prime. Then prove
that G has at least one element of
order P. :

@ oA f 4Bl GI R o G @
@ ERE | (S €T 9 G

() fle=¢’,qT e, &’ TH GIF G'T 47
¢ha; o

) fla)=[f@™, vaecG;

i) T Ola) MR =, =8 O(f (@) | O@), T®

ae G.

Let f be a homomorphism from a
group G into a group G'. Then prove that

i) fle)=e’, where e, e’ are identity
elements of G and G’ respectively;

@ fa ) =f@", vaeG;

fii) if Ofa) is finite, then O(f(a)) | O(a),
where a€ G.

mwmﬁﬁxﬁ@nﬁﬁmmmfﬁatﬂr
IHEATS |

Prove that every group is isomorphic to a
permutation group. -

- { Continued )

P25—5000/553

(7))

] / Or

i f G G 4B ST TR T

ker f =K, (SC8 24919 ¥4 (T G' = G /K.

I f:Go G’ '_be an onto homomorphism
with ker f = K, then prove that G'=G /K.

Hok ok

3 SEM FYUGP MTHC3B .
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( Core )

Paper_ : BOTC3A
' {Cell Biology ) -
" Pull Marks : 45
Time : 2 houfs o

The figures in the margin indicate full marks
Jfor the questions

1. {a) & TIch! A e O 1x3=3

Choose the correct answer :

(i) dererin e e (sfeem)/
CIERET (FmeT) / TR T o/
Prokaryotic cell does not have
nucléolus / centriole / membrane-

" bouind orgamelles/ all of these.

P25/528 - : { Turmn _dver}



C(b) A AR F
Fill in the blanks

(i Wﬁww

P25/828

..‘2)”

() FOME (RPN AaRRea® @/

sifggaise / § /e wE 3 Seae
qF |

N

Chlorophyll in chloroplast is located
in grana / pyrenoid / stroma / both
grana arrd stroma.

(i) ey e SR e / FW-

FERRT [ AW/ @EEE
s FEY 12 AT |

Endoplasmic - reticulum is
continuous with Golgi body /

nuclear membrane. / mitochondria /
cell wall.

\SCWWI

The m1crotubules are found in

(i) m@ww@ﬁ#mw@r@*
@aﬂ#ﬁwmaﬁ@ml

- Was the ﬁrst person to
observe 11V1ng cells by hlS simple
microscope.

{ Continued )

1x2=2

(31}

Write short notes on {(any threej i

{a)
{b)
{c}

)

HIPRFEN (FH
Prokaryotic cell
Function of cell wall

ﬁmmw"’ﬁaiﬁ

~ Passive transport

I TS GeTPIE

Exceptions of cell theory

3. Teq B/ mﬁm(ﬁ@miﬁ):

Answer/ Write

(any frwo} :

(@)

{b)

{c]

P25/528

TR Gﬁﬁ o

Ultrastructure of chloroplast

3x3=9

S5¥ax2=11
explanatory . notes

on

‘ARG @ e I @E

SEIIRIECSINE

_:“Mltochondria is the powerhouse of
‘the cell.” Justify.

Structure and functions of nucleus

( Turn Over)



{4)

. P fogr mue. o wReR wfiRe o
i (s GIWH’ZW) A ]| 4 SRR
FrfTs R By . 8+2=10
With labelled diagram, describe the fluid
mosaic model of plasma membrane. Write
about the function of plasma membrane.

931/ or
CTRIAR oMz Er | e elfize i
TRES o AR WL  2+{4+4)=10

Define membrane tranSport Explam bneﬂy
active and facﬂxtated transport. -

5. _mm@ﬁw’ﬁsmW@mﬁwaWW{
TR P Rerem ' Som o @@ Rewmg
e i | - 7+1+2=10

Describe the process of meiotic cell division
with diagram. Where does meiosis take
place? Mention the significance of meiosis. .

FEVE FIE QT WA PRE om I
S o' pitcTed B Cme F 1 2+6+2=10
What is cell cycle? Write about its
regulation process. Merticn the role of
protein kinase in cell cycle. . . .

* ok ok

P25--5000/528 3 SEM FYUGP BOTC3A
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BOTANY
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_ 'Papér : BOTC3B

( Plant Biochemistry and. Molecular Biology )

Full Marks : 45
Time : 2 hours _
The figures in the margin indicate full marks
Jor the questions .
1. (a) W% SEIE I Sivew  ix2=2

Choose the correct answer - :

(i) ST (FIG] WGESF ge FHERGD 7
I/ g/ fweeiaRe

~ Which of the following is the

simplest carbohydrate? _
Fructose /Glucose/ Glyceraidehyde

(i} tRNA / rRNA / mRNA (9@ =%
tRNA / rRNA / mRNA looks like
a clove. :

P25/529 . (Tur Over)



(zy | (3)

(b) W A T T 1x3=3 3. o G o (R opra 9o1)  5¥x2=11
' Fill in the blanks : ' ' ' '

: Write explanatory notes ot (any two) :
fij (WS WEF TS @ R RNA

== | _ () %QW@ RS | _
The rmost abundant RNA in the Mechanism of enzyme actlon
cell is . :
(i) @ o oS wh owdw | (b) TSR PR,
g - : _ ' Laws of thermodynamics
The term ‘enzyme’ was coined )
by - : (c) TR 9 wiF IR |
i mﬁ’ﬁﬂ TR AR $°0°7 | ' Structure and function of ribosomes
is .the initiation codon of o S S
protein Symhem asﬁr’mg‘wz B Rfew ora wm
Ty w1 VATERRS A S I
2. % cﬁm ﬁ"HT (ﬁ @ Fﬁ%‘l) 3x3=9 . | © 142+7=10

Write short notes on {any three} :
e IR What are carbohydrates? Mention

(F‘} AR SR S the different types of carbohydrates.

. Structure of water - Describe the structure and function of

' monosaccharids.

(b) BT IHC oW RE I W _ .
- Factors affecnng enzyme acuwty : w9 /Or

c) . ATPT %
@ R TaEEeprE o B o5 wie SRTR WM AL 6+4=10
— _Structure of ATP :

' - Describe the structure and functions of

(@ f&m %] SR Ezrﬁr@mg L

protein with examples.
“Salient features of genetic code S

P25/529 ( Continued ) | P25/529 . (Tum Over)



(4)

5. “DNAT ofSfPred wfqmafe @ fas® 1”2
@wwmﬁmﬁ{quu 10

“DNA replication is semiconservative and
bidirectional.” Discuss the experimental
evidence in favour of this statement.

YT/ Or

RS (s e aﬂz'—wwwmz
DNA @ & mdf e =@ e
ﬁ@muﬂﬁrﬂ%’:ﬁrawWI | ~ 347=10

Define genetic matenal and briefly describe
its properties. Describe any one ‘experiment
which clearly shows that DNA is the
genet:c matenal

. R

P25—5000/529 3 SEM FYUGP BOTC3B
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( Core ) |

Paper : ZOOC3A
( Cell Biology )

' Full Marks : 45
Time : 2 hours

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

1. w7 Teqe R e - 1x5=5

Choose the correct answer :

fa) (OSSR TS (FRCER TE SRR T

Desmosomes are concerned with

fi) o RemEr

cell division

(i) Rm NereE

celtular excretion

P25/547 - ( Turn Over ]



t2y REY

(it) oRRpRREA {© wiqb’asf@m *iﬁ;féts 4 o1 W AFAER
cytolysis - -+ : o : _ TH
_ ; The mobile electrqn carriers in mito-
fiv) (RS SRPrEfe _ chondrial ETC are '

cell adh‘efencé R : .

ﬁ} CoQWﬁ‘Cytcl
' CoQ andCytcll
() wmﬂﬁrmwmmwﬁas@hﬁmw -

TTIRS T o --(u) Cytbwwcmg

Which of ‘thé following’ biomolecules is Cyt b and CoQ

not synthesized by the endoplasmic fiii) Cyt b W% Cyt ¢

reticulum?
_ Cyt b and Cyt ¢
fij 2T o .
L : (i) SRR (FATORAE T
Protein o
otein o None of the above o
(i) e L
Lipid ' {d) ﬁtﬁrq’mgqsﬁwq’a
' o . The main function of nucleolus is
(i} o' Tewma
“Nucleic acid . .
. ‘protein. synthesis. . . . .
fiv) IR —
(i) ATP Besw )
- Cholesterol . " ATP produc tio_n__
P25/547, = | ( Continued )
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(4)

i) DNA >R
DNA synthesis
(i) rRNA ST
rRNA synthesis

te} W@ﬂzﬁwwﬁﬁwﬁmww
IR IR I =W ?

Which of the following signal melecules
is not used for extracellular signalling?

{i} =SOSR )
Autocrine
i) e
' Endocrme

(m) cAMP

fiv) €% m@mm

None 01' the above

2. =14 B (R e ) : o C 3x2=6
Distinguish between (any two) :

(@ VR o DT

Euchromatin and 'H'etérochromatin

P25/547 - ( Continued }

{5)

(b} OIRD WIS R oo W
~ ‘Tight junction and Gap junction o
fc) e a ffd R

Active and. Passive transport -

3. W MRS RN ;. 3x3=0
Answer the follbwing questions :
(a) CFrCFE fRm e R for

‘Write about the nuclear pore complex.

(b} ﬁww@awnmcﬁw%ﬁmwﬁﬁw
Ry st _

~ Describe the DNA packagmg in

x euka.ryotes : . : L

{c) WﬁmMWBCwﬁWW'
Fﬁ%’w’ﬂ A ?

Why have WBC more 1ysosomes than
. any __O:ther ..I_:ype_s_of cgllﬁ? o

F25/547 { Turn Over )
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.6._

o X e 3

(6)

_'.W’?F@m o wwﬁ R ST 1 4+3<7

Discuss. the. structure and function of
mitochondria.

W/ 'O'r_
AR w3 @rie M W @rR 7o
R BT e wive 7 T (2+2)+3=7

What are peroxisomes ‘and how are they

formed? How are peroxisomes involved in

diseases?

GPCRF W W% TR RuE 761 #411  4+5-0
f)_eébribe the structure and function of GPCR.

3 w1/ Or. S
@ROF B 7 TCFRFEN @S o R[S oK
_ ¢ 2+(1+6)=9
What is cell cycle? Explain the varioxis stages

of cell cycle and its regulation in eukaryotes.

' HegE, wie Rees - waﬁ’f ﬁﬁm‘h

e%‘&hwﬁwrﬁmr o 9

Give a comparative account on mlcrotubule

microfilament and intermediate filament.

P25/547 - | ~ (Continued )

P25--6000/547

(7)

w5/ Or
AT (G SORSLE =T SR 4w 40 |

A I @y SRR o4 | 5+4=9

Explain the most accepted model of plasma
membrane. Write the important functions of
plasma membrane.

Wk ok
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- ZOOLOGY
( Core )

-Paper : ZOOC3B
( Comparative Anatomy of Vertebrates )

- Full Marks : 45
Time : 2 hours

The figures in the margin indicate full marks

for the questions

1. e R | v (R e oheB) 2 1x5=5
Fill in the blanks (any five) : '
fa) TR STeles o ol Wi e e
e w1 e a1 '

Deep sea luminous teleost fishes
contain to emit light. '

) GRS sRRee = ez
In monotremes, mammary glands are
maodified into . S

P25/548 ' - - { Turn Over )




(29

(c) v RS Fem=m
The bone of birds is called as

(d) vo=ofit o4fT TuE W IE TS

4] AP |
_The junction of small intestine and large
intestine in tetrapods has valve,

fe) @A™ X8 «A T PERS I R
B3
The respiratory organ of = embryonic
vertebrates is called as '

( -W%meﬁﬁ I

qEA |
The tusks of elephant are the
- modification of second - in the
upper jaw.
2. T G o (R e ffm) - 3x3=9
Write short notes on (any three) :
“fa) TR ECD 2R
Visual receptors in man
() TS
Air sacs
(c) 3 flfken

Hepatic 'por'tal éystérﬁ

P25/548 . (Conﬁnu'ed)

(3)
(d) FEAD NFER .
Ruminant stomach - -
(e} G&H
Nephron

3. R WA R 2 W@’lm‘%ﬁsﬂ‘wﬁﬂm
T T | L 146=T
What is integumént? Describe  dermal
derivatives of ve_r_tebrates__.: :

| E%_/ Or
et afe &2 aed@ m‘ﬁﬁwﬁsﬁﬁwm
TeEd 90| 14677
- What aré femoral glands? Mentlon ‘some
important functions of vertebrate integu-
ment. | .

4. CFW8 A AT e Ry e M i1 8
Write an essay on accessory respiratory
organs in vertebrates.

w1/ Or
aeF W e TR Swmwers ote PR
iR w1 | 2+6=8
What are receptors? Classify them with
suitable examples,
P25/548

<, Tegn Over )



{4)

5. 8 A" et «F geme 39 fra 8
Give a comparative account of heart in
vertebrates.

g/ Or
wrereR Bifiee 6 2 @B wge weE Bics Remrza
THNGT N IR 40 _ 2+6=8

What is sulcus terminalis? How dqes the
heart of Dipnoi differ from that of Teleost?

6. W@ﬁ%@@ﬁamﬂﬁ?wmﬁm 8

Write general account of evolution of kidney
in vertebrate.

W/ or
AP W <R & deEeRs Se PR we
Compare the female reproductive organs of
reptiles and birds with suitable illustrations.

ey

P25-—-6000/548 N 3 SEM FYUGP ZOOCS3B



o7~y

Total No. of Printed Pages—11 -
'3 SEM FYUGP CHMC3A

2024
{ December )

CHEMISTRY
(Core )
Paper : CHMC3A
Full Marks : 45
- Time: 2 hours _
The figures in the margin indicate full marks
for the guestions
Write the answers to the separate Units in
separate answer scripts
UNIT—I
. { Inorganic Chemistry )
( Marks : 15) |
1. ooe FRART o W Tedeh i Sfea - 1x2=2

‘Choose  the correct - answer from the
following : ' o

(a) E=9 CHIChT RpE®a WA 2

- Which of the following is diamagnetic

ion? ' _ _
i} Co2t ) Nit
i) Cu®t (i) Zn?t

P25/566 _ { Turn Over )
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P25/566

(2)

WWWWWWwﬁW
m‘?

Which of the following is not a
consequence of lanthanide contraction?

) LatT eqm Lyt @ wERe e
106 p.ai. *R 85 p.m. o T =@
From La®* to Lu3* the ionic radii
change from 106 p.m. to 85 p.m,
sl WA A 3 AR
As the size of the lanthanide

ions decreases the basic strength
increases

IF TRUFHECT WA SR TN A7
The basic character of oxides and
hyd.mxtdes decreases with i mcrease
in atomic number

(iv) 4d % Sd RIE R T 9T
The atomic radii of 4d and 5d
series are similar

{ _Continuéd )

(3)

2. o P R mgﬁahﬁm

xD=4

Answer any two of the follomng questmns

(@) TS ﬁqm TUPAC TR 34

(b)

()

3. Wﬁmﬁ@m%ﬁ%ﬁwm

Give the IUPAC nomenclatures for the
followmg complexes : -

f) [Ru(NHz)5MN,)][PtCly]

-{a) [CoN3(NH3)5]{N03)2

a5 RS wF S A T%TW RESR
e o E®A T

Name a symmetric a.nd asymumetric
bidentate ligand and gwe the structure
of the hgand

3* aﬁwﬁf@m% Lqﬁﬁ'aﬁmw

W [ | |
Cedt acts as oxidizing agent whereas
Eu?’ as reducing agent. Explain.

Answer any three of the following questions :

{a) wﬁﬁwwﬁ@mwﬂﬁ@mww

P25/566

- Qs fEr
What is the pn‘nc1p1e behmd the

separation - of ~ lanthanides ~ by ion-
exchange method? :

3x3=9

( Turn Over )



(5)

(4)
(b} VBTT (@® e o . . . UnNim—I1
| R o o™ " " (Physical Chemistry }
R [ColNH;) 6|~ Szascafbe | EE (arks  15)
Explain, _m th¢ llght of VBT, [CoF5]3‘ is | - . .
paramagnetic but [CoNH,)o]3"  is 4. wes WRER W@ﬁ%@fﬁtﬂﬁw 1x2=2
Choose the correct answer from the

diamagg1etic_
' following :

() Wwwﬁﬁcmﬂmﬂmﬁ@ﬁw fa) ﬂ%ﬁwmiﬁ

o o The correct Maxwell relaﬁon 1s
Give the order of ¢ -
rystal field splittin L aT [aV
in the following complexes Prne \ o {"} [av S=T3s)0
HaOlel A0, ‘ @ [5r]s= g_g]v
{CO(H2O)6]3+ , [Fe(HzO}G]Q"' . | | . .. - L 1 o )
: e 'aT' - v
. el o fiti} aP S= ES’—]P
Discuss. : . F 38 r3p '
' _ j T= v
) Lav] -' ar]

(d) Crystal field stabilization energy
(CFSER et fian @Bt d” wig=9 CFSE
Tfeleq—(i) high-spin wEvaw wioe (e

(b) . B gt W TR SR

For the spontaneity and equ1].1br1um of

7)) 46
O (i) d° Sy afts qaw ) a process
-Define f:rystal field stabilization energy - g (dH)S'.P 20
(CFSE). Calculate the CFSE of d7 ion in : ﬁ B (ﬁ)...{dS)U v<0
{) h:sgh spin octahedral complex and - Y ) e
(i) d° tetrahedral complex. | sy 29
S : (iv) [dH)g p <0

P25/566 S P25/566 | { Turn Over )
{ Continued ) SR



(6)

5. SR PR {1 T G Tew o 2x2=4

Answer any two of the'fol"lou'ring questions :

(@) F1fs wghr forar o @oNT aﬁ@tﬁi‘*{f‘w
FRFTS! U AR 2
Write the statement of Carnot theorem.

How can the efficiency of a heat
engine be increased?

{b) Nernst3 1o Te{my pual Wﬁﬁﬁm
SR O ot | |

Explain Nernst heat theorem. Write
the statement of third law of
thermodynamics. :

(€ n A AP (NeF T TWOR [l T, W
Vi UESE [V, @ uwdm o
BRGNP IS fREST e
GG TR @B Hraf Srear |
Derive an expression for the entropy
change in an isothermal reversible
expansion of n mole of an ideal gas when

~ the temperature changes from Ty to T,
a.nd volume changes from V1 to V.

6. ST prRd [ e febR vew fagn 3x3=9

Answer any three of the following questions :

(a) @@@%WWWWTW
mewmwww
wfawml

P25/566 . (Continued )

(®)

fc)

{d)

(7)

Show that Gibbs’ free-energy change at
a constant pressure and temperature is
a measure of maximum useful work
obtainable from a system.

yed @ 9 T¥9® work functiond ZPA
T SHOR AR TR @R A S T |

Show that at constant temperature,
the decrease in the work function is
equal to the max1mum work done by
the system.

Bt &R F ©F AR buffer 9T pHI
2RI TfeAiE Ry | |
Derive an expression for the calculation

of pH of a buffer mixture obtained by
mixing a weak acid and its salt..

A WY gareR kel fan: 25 fE
wHe™ 001 TR AgNO, @i 25 R
SEe 0-0005 TAR NaCly & T34 OIS
fipge 279 | AgClT Ju® R ? frm
ICE, K4 (AgCl) =1-7x10710 M* |

. Define ionic product of water. 25 mL

P25/566

of 0:01 M AgNO, solution is mixed
with 25 mL of 0-0005 M aqueous NaCl
solution. Determine if the precipitate
of AgCl will be formed. Given,
Ko (AgCY =1- 7x1071% M2
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(8) o)

- UNIT—III _ '

(b} w9 D SRRt SbRels N R
. Which of the following cycloalkanes is

( Marks : 15) . ‘the least stable?

) { Organic Chemistry )

7. Wﬁqu % SO A e . 1x2=2 (i) @I/ cyclohexane
Cl'_loo.s_e_ the correct  answer frbﬁi the @ BRA LG/ cyclopentane
following: o ' (iii) B2& 4"¢7H / cyclopropane

(@) FTrR FGeRte ofww AR (iv) PeR"RGCA/ cyclobutane

:'_ ergrlerel < . 394 X 8. o T f G PR Tex 2x2=4
The low .reactivity of Ch‘lordbeng ene fdr ' Answer any two of the following questions :
- nucleophilic substitution is due to (@) FReE e S n-REGR SRR

s 9] | WBESTE FRR I PR |

: _ Draw the conformers of n-butane with
resonance - - the help of Newman projection. State
' the most stable conformer.

) | (b CRERE TR W GlE G @
larger size of benzene _ o o IR Ty T o

_ {uz) ﬁi’ﬁ?{ oY Bl ST o C‘SI'I% = How will you prepare aryl halides from

L _ diazonium salts? Give example.
chlorine atom is not a good leaving ' -

() AR ST Eed

group . - () Sy2 RERR @R FFF gEfie =4

S | TS s 5,1 RrfRfc = Ty Tt ik
(v) PR oW | fre | |

inductive effect _ : Sy2 mechanism is influenced by steric

factors whereas Sy 1 mechanism is not.

. Explain with example.
P25/566 { Continued )
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9. O 2RI R e b S iy - 3x3=9
Answer any three of the following _q_uestioﬁs :

R 0 1%
@) oS ﬁmﬁ@mﬁ‘{i ﬂﬂpff 9 ' 3 ‘Bquatorial conformation of methyl
Complete the followi e cyclohexane is more stable than the
e e oTlowing reactions ; corresponding axial conformation.’
. I Explairi.
() R—C—Dfy D02
cC , P -
wis] e @ () ceve R ReRR S Fan
N. , .
) _20:1 Write the mechanism of haloform
reaction with example.
fi) & wealbe 2'3, @feR @A e HNO;
fiif) CH3CH,I+ AgNO;  — 4 - S T HpS0, _ W_? !
' What happens, when benzene is
b @W & ﬁ‘ﬂ@ N treated with conc. HNOj and
& @‘@W%?;m e conc. HyS0,? -
Rfer 2+1=3
Discuss Bayer’s strain theory. Whé.t * % Kk
are the limitations of Bayer’s strain
theory?.
@ WWW B Tl e
fie T3 WA T 1%
“The  chair - ‘conformation  of
cyclohexane is more stable than
the boat form.’ Explain.
P25/566 P25—4000/566 3 SEM FYUGP CHMC3A
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2024
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CHEMISTRY
( Core )

Paper : CHMC-3B

Full Marks : 45
Time : 2 hours -
The ﬁgures in the margin indicate Jull mariks
Jor the questions

Write the answers to the separate Un_rts
in sepamte ansiwer-scripts

UNIT—]
{ Inorganic Chemistry )
( Marks : 15 )

1. Tmmﬁmwﬁtﬁw | 1x2=0
Choose the . correct answer from the
following : ' _

(a) WWWWWW%W%.
= ?

Which of the following acids results from
better hard-hard combmat10n°

i’ HCN . i} NO,
| fiii) NH, . (i) HNO,
P25/567 . (Turn Over)



(2)

(b) W@W@WWMW?

Which of the following has mlmmum

trans-effect?
il CoHy {i) NO,
(i) NH; fiv) Br
2. R R @ B A Tew e 2x2md
Answer any two questions from the
following :

fa) Sforeeim IR b @9 @B Afeawer
H#T @' NT | P 4

A _thermodyna.ﬁlically stable complex
may not be kinetically stable. Explain.

(b) W@ AT WEFT Acire SHed eowe grER
“RIAPSF FTFY LOR WA F47 |

Discuss the effect of dielectric constant
of solvents in relative strength of acids
and bases.

{c) oo ﬁﬁl@ﬁ? A PR «foe wF ofixd
FEPEN e o | Vax4=2

Identify the Lewis acids and Lewis bases
from the following :

SiF,, NH,, BF,, CO,

P25/567 { Continued )

3. w9 R e Fofi) erm BT B

(3)

Answer any three questions. from  the
following :

{a)

(b]

B F'AG9 wlow (T IR BEREG TEREET
R =z w41 |

Discuss the base hydrolyms reaction of a
cobalt complex.

RN R S0 ERR SR S —
o PPN 2SR SEG T

Discuss the effect of the follomﬁg on the
rate of hydrolysis of octahedral complex

fi} SIRCEHY A=

Charge on the substr.ai_:e

'ﬁi;-;sfa'asm

{c)

(@)

P25/567

Steric effect
7 o7 AR 2ws o S e i faa |
T4 IWFR® NH,Cl SF KNH,3 wife-
TR 4 HTHABA 1 |

Define acids and bases from solvent
system theory. Discuss the acid-base

‘behaviour of NH4CI and KNH2 in liquid

ammonia.

HSABT S i | [Colg 13~ [COF5]3
i Afem o aRm =

State HSAB prlnCIple Explam why
[CoFg]3~ is more stable than [Colg)?~.

{ Turn Over )
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(4)

UNIT-_—II :
( Physical Chemistry )
( Marks: 15)

4. =os PIARR W SE AR e 1x2=2

‘Choose the correct answer from the
following : Co
fa) SR WG AIPRIN BT A afefifg
I '
Hittorf’s rule can be represented by the
expression -
N 0 GG STFTS SESR I G A

VT GETS AGEAZPT IR AR

Fall in concentration around anode

Fall in concentration around cathode

Mobility of anion

Mobility of cation
(i) e R A E R < 20 G )
YT GLHATS SGSH 2T G SIS

Fall in concentration around anode

Fall in concentration around cathode
' Mobility of cation
" Mobility of anion

P25/567 - ( Continued )

(5)
(i) S TS MO _ TR AR
_Fall in concentration around anode -
Rise in concentration around cathode - =
Mobility of cation
Mobility of anion
(iv) @S QAT AR TR AR Aeren
v =

T G AGIAZF O (e

Rise in concentration around cathode

Fall in concentration arouhc_l anode
Mobility of anion
Mobility of cation

()  Cu(@|CuNOg); (aq)|| AgNOslaq)|Ag(s) -
S (TR I R e g =is
199 SFTS IR I TR 2 |
Thé electr.olyte. which cannot be used in
the salt bridge in the cell

Cu(g)| CulNO3); @g)}| AgNO, faq) | Agl
is . - . _ .
) KNO,

(i) KC1

(ifi) NHyNO5

(fv) ST HRCERG
All of the above

P25/567 ( Turn Over )



(6) 7))

5. 1 & e :
N ‘iﬁ Z‘Eﬁ Teq foqr - _ DxD=d {if} I HCR @@ m{@ﬁ_\e { NH,OHR =41
follso“‘;?;g any two questions from the B P = -
Biaden (oo SFR FHTAR T 40 |
(@) o AT R 2 W B oy | | PR AR |
What is ' ' Sketch the conductometric titration
Give two TI::;;Z? reference electrode? _ curves for neutralization titrations when
' ' _ ' (i) NH,OH is titrated with HCIl taken in
(b) TG SR SRETS T v S the burette and (i) HCl is titrated with
R 701 2T SMEerElT 109 [ 100 89 i NH,OH taken in the burette. Explain the
7 e, Ry o _ reasons for the difference in the nature
Duri ' ' of the conductometric titration curves.
uring conductometric titration the ' '
fon;_:(e)ntration of the titrant should be 10 .
o . y _ : _ :
ol t?j times than the solution to be b REE Rale 9= var ARk R o e
Hrated, why? | 8 RRom <61 SR Awes | TRS
fo) “IRTT S Re? TR e R Ao R = e mpel i VAR cfRaEer
T . - Fam R Yot Yo+ 2=3
2-2?; Is transport number? How is What are specific conductance and
o io_pgrt number _rel_ated to mobility of - molar conductance? Although a strong
n o ' ' electrolyte ionizes at all concentrations
6 . _ o o yet its molar conductance increases with
- O R e %ﬁﬁ o ey By 3x3=9 ~ increase in dilution. Explain why.
;:)Illliw?r any three questions from the | ' ' o L
' i (¢) 2ET o ARC IJRW FW ¥ “OR pH

(@) T P R v e 'wﬁw | . fefy T = I FAA
SRS Tfo e - - D | -
) < NH e _ ; Describe how the pH of a solution can
4$W 9 T W HCR AR be determined by using a hydrogen
= S o electrode. -

P25/56%7 _ :
{ Continued } . P25/567 _ - { Turm Over ) .



(8) | {192)

(d) =T WA [ R @nz:n ‘iﬁﬁ \sﬂT‘ © 7Y ﬁ;]zﬂ _ - U1,
]%HT o o %xg 3 { Organic Chemistfy]
?fﬁltfvirf;“?“ motes on any two of the (Marks:15)
: iy f@aﬁmmm SR | 7. OO ﬁﬂw w5 Texhl m&%%em 1x2=2
| Debye-Falkenhagen effect fokﬁz‘,flflg the correct answer -from  the
() BT AR e

_ _ _ @WW@H@IWWW A A
- Anomalous transference number e ?

(i) ISR NS Which of the following is most reactive

. _ _ towards electrophilic attack?
Walden’s rule

'. . . : ' . /Noz ' E B OH
fiv) 423 ’ﬁlﬁ“f | fi) @ S0 1) '
Nernst equation _ o
cl CH,OH
@ @

(b} TS SraEe WG 997 cﬁ’m@?

Among the followmg the aromatic
compound is

(i) (u)
Y U
a1 W

P25/567 (Continued)  F25/567 | { Turn, Over )



l10).

8. o R A ot 2w Taq o 2x0=4

Answer any fwo questions from the
following :

(o) TR R BT 1 T ' o
' fRefface <13 e NG etz Tz +Re
AR e TEE ot | | 1+1=2

State Hiickel's rule; How can it be used

to justify the aromatic nature of
naphthalene? _

(b) oo A a2 forat (R e 9

. 1x2=2

Write the methods of preparation of the
following (any fwo) :

") faveE
GcheroI
i) C&FPH
Cresol P
(i) Fiftes afss
- Picric acid - .
() woTs Seaq A Ries R en ol s
4l : o : 1x2=2

Cornf:le_te any fwo from the following
reactions :

o o AlCly
fi} + CHaCH,CH,Cl ——2—5 ?

P25/567 - |  (Continued )

9. oo & (e OB or Twy fon

P25/567

( 11)

OH
(i) @ +cel, + KoH /€5 7
CH,OH
{iii) CHOH +HI —> ?
H,0H

Answer -any three questions from the
following :

(o) o Fracarea TR i 1%%2=3

(Give the mechanism of the following :
fi) Breom-wFEn 95ieeToN

Friedel-Crafts acylation
(i) R T CsADe Rig

Halogenation of benzene

(b) AN A, ‘GG TE R |
“OH W e aAferew RiFre

g R Res &Wpﬁﬂ@iﬂl”%f%fc%{

AT 4T 1+2=3

Explain the terms ‘antiaromatic’ and
‘nonaromatic’. “OH group on aromatic
substitution with electrophilic reagent
are o- and p-orienting”. Discuss the
statement.

3%3=9

{ Turn Over )



