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Write the answers to the separate Units in
separate answer scripts
UNIT—I
( Inorganic Chemistry )
( Marks: 15)
1. o9 ROERRT A wE Yoo AR Sfeed 10 1x2=2.

Choose the correct answer from the
following : '

fa) T W FH e

Which of the following is a Lewis acid?
i} HyO | i} NH;

(iii) SO, {iv}) OH™

26P/401 { Turm Over)



(b)

2. Wwﬁ@miﬁ?%@ﬁmz

(2)

Irving-Williams  fre . &F &R s
s EERA et SibRele @ R
ol LA '

The maximum stability in the Irving-
Williams series for first-row transition
metals is observed for '
@ Ni%

(i) Cu

@) Co**

(iv) Zn?"

2x2=4

Answer any two of the following questions :

)

(b)

Ny [T SHPR W PR @EA? O
e fal | HCO3 d 7i® ¥ &,

| 1+1=2
What is conjugate acid-base pair?
Give one example. Write the conjugate
base of HCO3. '

[MAgX)"* ST [Y]3 W Ritare Syl 1<

| sy2 frfifE we Bt . RS QR

ap-TBa e | 1+1=2

Draw the structures of the intermediate

' that are formed in Syl and Sy2

26P/401

mechanisms of the reaction between
[MAgX 't and Y]

( Continued }

3. oo amprgEt R o RGN et ot

(3)
() SRR (abile) W% Bf¥A (inert) wiom (W
I (AT TR WL T

Explain labile and inert complexes with
examples. ' |

Answer any three of the following questions :

fa) TOER TRF A (AR RaeR o [0

1+1=2

3x3=9

(b}

{c)

26P/401

@‘f_lﬁm ﬁlﬁ. HECS 1'a+1%2=3

V{hat are levelling solvents and
differentiating solvents? Explain with

~ examples.

[CoNH )5 CI 2+ wfber (v Tomemet fRoicat 2
Syl (cB) feaRR wReRs swam 3 3

Discuss, in detail, the Syl (CB)

- mechanism by taking an example of
[ColNH)5CL %" .

trans-effect 1 7 o (K ,PtCl, | % W0
Ve frre R o wa ds- =%

trans-PtCl, NH,NO,)] B {7+,
Fefar 340 C1+2=3

- { Turn'Over)



(d}

26P/401

(4) (5)

Define  trans-effect.  Starting from ' ' Unir—II
KoPtCl,! and other ligands, .outline

the synthesis of cis and trans- . ( Physical Chemistry } .

- [PtCL, (NH;HNO ). S _ ( Marks : 15

fi} oas FUEE cwzam ﬁ?s W - 4. Www-mﬁ-mw&%ﬁw: C1x2=2

SIS ?RSW CH%W . 1/2><4 2 ?1111003.6 the;. ‘correct -answer. from the
ollowing : . - S o
| Classify the followmg as Lew:s a.c1ds .
and Lewis bases ; (@) 25°C THES quinhydrone ¥Fg % Red
YR TP A

..-_ 'BF3, COQ._’ PCI SC .
? 5’ 1Clg The expression for e.m.f. of qumhydrone

electrode at 25 °C is

MWWWWWQ@W

TfFre m 1 0 059 [Q] [H+
: f E= BY, gt log
Arranse th B orom, " g (O]
ge the following ac:1ds in the _ o
increasing order of th o . 0-059
strength ; eir acidic (11} E-=0. 6994 += log [H+]2
CH4,NH3,H20 and HF (iii} £ =0-6994- 0 059p

 fi) e B
,All_..-o_f_the__.above.' RS E
(b} wH @F@W A he=ho - (A+BA0)\/_
S -~ The equation lc-ho—(A+B}\.b]JE is
" . not.aﬂppliéable to. R
) CH,COOH @ HCI'
i) KCl -~ fiv) KNO,

( Continued J 26P/401 - ( Tuin Over )
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(6)

5. oo A R oA pom Tew
Answer any fwo of the following questions :

(@) Gam wge <’bifvey SEmere @R wmaw
WAy sfeMierer T &, I 90
Ionic mobilities of lithium ions is lower

than potassium ions in water. Explain
why.

(b} WWWGIWHIW%W?
v e fem

What do wyou mean by abnormal
transport number? Give exampies.

(c) R @R R @mﬁﬁmﬁm 1x2=2

Write the cell reactions of the follomng
cells :

) Znf s)jan*’(aq)Hl (aq),CuI|Cu(s

(i) Alig| A" g [-Ag* e 2@

{d) szic*ﬁrw e @ﬁiﬁm@ﬁv ezl

[ S 1+1=2

What are primary and . secondary
batteries? Give examples.

Ix2=4

{ Continued )

(7)

6. R P R i ReR Tea fir s 0 3x3=9

Answer any three of thé following questions :

{a)

S TgET NH,CH TR ARARER T
TF 150 S cm?mol”l. W wYyEre OH-

oF ClT wReR ARfReR YW ¥ W

198 S cm?ﬁlol"-l ¥ 76 Scmgmol_"l,
S wgee NH,O0HI 9% “RefFer 3=
A T 001 M- ATeR NH40H &
<5 TR ARRTH I 96 S emZmol ™!

=, C‘C@NH‘;OH‘%WWW\%TI 2+1=3

The molar _conductance: at infinite -

_ dllution of NH,Cl is 150 § em?mol !,

The ionic conductances at  infinite

dilution of OH™ and Cl™  are
198 Scm mol ! and 76 Scm mol ™}

respectively. Calculatc the A%y for

NH,OH. If t,he molar conductance of

. a 00LM solution of NH,OH be

(®}

26P/401

_Wﬁﬂ

- G 6 Scm mol 1 -~ then what w111 ‘be its

degree of (11ss_cuclza.t:lcm'-3

WA {992 ] & 2 Hittorf 3 37@007 fordn |
Hittorf 3 &[9. 59 q6] WIEWT <992 KPR
1+1+1=3
What is transport nurnber’> State the
Hittorfs rule. How is this rule related

“to transpert number of an ion?

{ Turn Quer )
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(8)

Calomel TET8 R A O~ R By o
Y A TS, (edl (@ e Taewre
calomel WW Req wm awi?& Eoci

- s[eE mrrﬁﬁ Il ' 1+2=3

Write the half—cell reaction for the
calomel “electrode. Usmg the Nernst

- equation, show that the - cell potential
- depends on ¢hloride ion concentration

1 at fixed temperature. - -

@

"'_ﬁﬁmﬁ@m—ﬁﬁqwﬁwwwaﬁaﬂr%

(AH)T T&S <51 3¢ 7o 31 | 13 +f[{ifee

ﬁ‘l“—mm%wﬁr’—ﬁm*ﬁwmm

SR ST 1) W, (i) T e (i} A&

R A 1+2=3

Estabhsh a relat10nsh1p between

electrical energy and chemlea.l energy

(AH) of a cell reaction. _Under what

- conditions “'thé ' electrical” ‘*'energy

produced will bé (i} equal to, (ij)less than

-and (fif) " gredter than -the enthalpy

change of the reaction?

- fe) SYLEGR R @ ) 0 14x0=3

" Write short'notes on (any two) :

26P/401 -

fi) =PRY FATT/ Reference eleetrode
(u) WDTW %/Waldens rule
(m) T Helq/ Wien -effect .+ -

( Continued. )

7. —arﬁawwwmznfi%%m

Unrr=—III -
© { Organic Chémistry) -~ "~
( Marks : 15)

Choose . the correct answer . from the
f0110w1ng :

{a)

{b)

26P/401 .

@R B R Ridwre, woe Sy o1
CRICOTCA R R Rt W vl
In chlorination of bernzene, which: of the
following acts as an electrophile?

(i)_ c1’* L {u) cr

| (i) Cl AR i) FeCls

WW@W@W@%TW?

Which of the fo]lowmg is not an a:gomatlc
compound?

) O

N
iy ||

¥

H

1x2=2

( Turn -Over )



( 10 )

(11 )
8. T WA & @ RGE : -
| ML 2x3=6 (d) weTs TR orgs-2ladt et (R e o)
Answer any three of the following questions : 1x2=2
: Write the methods of preparation of

fa) SRR AWM T4, FSREHHE wE the following (any fwo) :

TG BHEB 1 | 5 __ S

(i) oy fee -

Explain with' example, antiaromaticity

and nonaromatlczty _ ' Dibydric phenol
{b) WW@W'WW! T 9 (ﬂ) 3’”%?&

'Phenol - exhibits  acidic character. Epoxide

Explam S C fiii) w1
fc) TS m <1 ﬁmw{« 15 @m 531 opef | ‘Glycerol

W _ ' 1%2=D '

reéactions : 2x2 4

| R _ Wnte the mechanisms of the fo]lomng
{i} @ + Hsc—E—c‘ | _Anhydrous AICl; | reactions (any fwo) : . |
| '_ (a) Brows-wighz aﬁiﬁsﬁzﬁrﬁ
. CHL0H Friedel-Crafts alkylation

(it} é +HIO, — 3
H,OH B
(b)  EEE-Him R
OH N : Reimer-Tiemann reaction
i) conc H,80, (c) . PP Racaerrs

conc HNG, - ) ] _
o Pinacol-Pinacolone rearrangement

26P/401 . P
 (Continued) 26P/401 o ~ ( Tum Over)



( 12 )

10. =R APEEE R @ @SR Tew 3

Answer any one of the following questions :

@ @afEE G oame-EaE Brii B o,
@Rew G  Na/SEP MO AT
Rfem == _ 1%+1%=3

Write one method for preparation
of naphthalene. What happens when
naphthalene is treated with Na/
isopentanol?

(b) TRERER B gge-gaE Fra B ],
e cRmeEe e @@ KMnO 3 @9 Rfer
9 W7 1%+1%=3

Write one method for the preparation
of nitrophencl. What happens when
benzylalcohol is treated with KMnO4?

ek

26P—4000/401 . 3 SEM FYUGP CHMC3B
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‘| 1. <% TP o) w5 Tawh T Sfereay : - . 1x5=5
Choose the _cor;éct answer from the following :

(@) y%x%+—’i T HERRIE qEH F

dy
D dx
The order and ddegrtis: of the differential
equation y:xay +‘i_§ are
dx
) weR 1, R

order 1, degree 1
26P/394 : : { Turn Over)



(b}

i} u, =xe*siny, u,

(C}

26P/394 -

(2)

(i) 6w 1, RH 2
order 1, degx.‘.ee'Ql
(i) =ro” 2, %8 1
order 2, degree 1
fiv) =6® 2, & 2
order 2, degree 2
u = e* sin y 3 4 T WIRAF e {2

What is the first-order partial derivative
of u=e*siny?
) uy,=e"siny, u, =e*siny

=e*siny

() u, =e*siny, u, =e*cosy

fiv}. i, = e”* siny,-.ux = -—excosy :

W 7R e @b TS ﬁa ™, (503
div 73 I 27 - '

If ris any position vector, then the value
of div 7 is

) x+yrz
@ i+j+k
{iit) 3x+3y+3£
fiv) 3

{ Continued }

=

(3)

@ L oly-o xydxdy'“’w 7

What is the value-of _[ 0_[ 2o xydxdy?

e il
: ﬁu} 2 g .-:5 T (")}0 i

ﬂﬁq:(uuwﬁ@m«ﬂ%rc’sﬂﬁﬁ'iw

o €, €2 WE €3 BEIG AT u, v IOE w

wmﬁ*rmwmfwmc—&a

3=Ld¢31+ 1 d¢32+ 1 dq’e_a
h du h2 dv h1 dw

If o{u, v, u) is any scalaf point function

o -and €1, - €2 and. 93 are.-mutually
.. = .orthogonal  unit, .vectors: .along the

tangents to the coordinate curves u, v

cand w respectwely, then

_V'-_E?% L d¢32+1 dq’ea_ :
hydu  hydv = h dw

‘in orthogonal -curvilinear .coofdinate__..is. S
the :
(:} ¢(u v, w] FEAE csn%zzr%

L grad1ent of the function q)(u v, w)

" (Tum Over )



(4)

i olu, v, w)wwas

divergence of the function ¢(u, v, w)

- () d{u, v, w) TR FEf

Curl of the function ¢{u, v, 1)

(iv} ofu, v, w) TR ENHIR 7B, V2

Laplacian opera_tor, Vz. of the
function $(u, v, w)

(5)

(d) RS @ G{ eAd 41e3 T Torir ($3S

..Z-d?:. %XX?%CIR '
§c . I.[R

Show that Green’s theorem in a plane .
tan be expressed in vector notation as

§cz'd?=”R_V’XE'EdR

2. T fon e T R BT T ST A I 1 W

| 2x4=8
Answer the following questions : ' e _
fa) osm @ |x| PR Re wweaw IR A =l£(xdy—ydx].
AR '
‘Show that |x| is continuous but not Show by Green’s theorem that the area
d1fferent1ab1e b d
. of a place can be expressed as
_(b} IBRTF (Wronskian) &7 W = w3 ’i'BT A=—§(xdy-'ydx)' '
TR @RS ﬁfﬂ%ﬂ ﬁ"ﬁ? aﬁaﬁa GARR T ¢
e

What is Wronskxan’? How is it used to- ' ‘ﬂ?ﬁ@l@lﬁ%ﬁq CIc| W\WWW ‘-‘Tﬁﬁﬁfﬁ
- find the linear dependence of two i w W ﬁ; ? ek fran w@q *;ﬁzﬁq'c'm wsm

functions? o
() -'a?ﬁwwﬁwﬁaﬁw?ﬁ %y, dy+4yx
I —_——
A= at—2_;+kWB 2a1+a1+4k? | .dx dx _
For what value of 3 A a.nd B are ‘ ﬂﬁy:(O}_:O_W y'-.m_—;-; ) __ 2+5=7
perpendmular it A=al-2 j+k and 5 .
=2ai +aj+4k? ' _ ' o
26P/394 - ( Turny Over )

26P/394 " { Continued )



(6) ; (7)
Wha‘t' are -jche complementary function and Show that the following differential
particular integral of a differential equation? equation is exact and solve it : -

Solve the following differential equation (o + by) dx + (bx + Iy dy = O

| dy+4dy+4y=x\2 ' . - 5 :
L dx? dx (b) e AR Yhelby @I SRR AW M 3
ify=0)=0and y’ % (xy® +y)dx+2tx2y2+x+y“)dy=o

_ _ _ Solve the gwen equatxon by finding the
o)=Y / Or . ' ~ integrating factor :

' _ ' xu° +ylde+2(x2y? + x+yt)dy =0
M oy e Fcosx, yy,—eFsinx U .( y_ y) (x“y y'ldy

' d2y ~ dy ' . '
—2+2-2+2y =0, cezawﬁsm Wronski - - .
ax Y (Wronskian) 5. (o) R BR Rrewm coficsie W B2
e oo 201 o T @ oy, W Yy oS 0=xyz¥ (-1, 1,39 @ =1-27+2k7 fore
WW@%W| _ 4+3=7 focrru cofrsie Sfrearn 1+3=4
If v = e *cosx er ".sin : d " What is directional derivative of a scalar?
) - - Ya=e x ana : Find the directional derivative of ¢ = xyz
: =2 2 an - :
ﬂwfigﬂy:o’ then calculate the at (-1, 1, 3) along d =1 -2 +2k.
. Wronsk1an deterrmnant Venfy that y; and y2 o ' | 5T/ Or

satisfy the glven differential equatmn
I A T e 4
_ | g I (AxB)xC=Ax(BxC), I
4. (a) ORI @ TS Tl SRFEER TR B | . CxA)xB=0. | -4
| E GRCBY I 97 5 - _ | -
' Prove (A xB) X C A X. (B X C}, - if

(ax+by)dx (b +l)dy=0
_ oY) ( Uy CxA)xB 0

| 26P/394 o : . {Continued)) | 26P/394 - -  (Turm-Over) .



(8) o 9

(b) 37 R I XRRT (52 W, W@Cﬁ\"@fﬂ Use the Jacobian to prove that the

r"7 g (o | _ 3 x-y

_ functions u = , U= XY - are not
If 7 is any position vector, then show x+y (x+y
 that rn?. is irrotational vector. | ' independent of one another. Find the
o : ' relation between them.
LAl / Or .
| - §eq] /O
) W‘IWC’Idw grad¢ V2¢ 3 /
Prove that div grad ¢ = V2¢: - | 5 e 9N IR (R @
- T [, F-df = ][ (VxF)-dS 4
6. (a) mmﬁm@ﬁmfﬁwﬂsrﬁdﬂ - o
T %_ﬁf@m,-‘[’@ 1‘5 _ Axzi - y2 } + yzfé wE s Show by gsing _Stokes’c_t}'xeore_m that
| T Y, T@ BREA T x =0, x=1, y=0, - [ F-d? =[[ (VxF)-d8
_ : C Jls
y:l’ z=0, z=1.. N o - 2+45=7 : . . _
. State  Gauss’ d1vergence ‘theorem. 7. TRBEAR TGER 32 G VA TS
Bvaluate . . [[F-AdS, where - eiferte aerRI Sfee 2487

-

F =4xzi —-y?j +yzk and S is the surface
. of the cube bounded by x =0, x =1, y =0,
y=1, z=0, z=1.

What are curvilinear cddrdinates? Find the
expression for gradient in spherical polar

cqordin_a_tf:_s.
. S y
(b) (AR TR I zr»m T ou=22Y
T . Cx+y | (a){mwmwf@wmwﬁw
v= ( xy) W@raﬁwﬂzﬁﬁwﬁﬁ% WG 41 | - - 2
x+1Y S
o . : : - Discuss about Dirac delta function with
T | Prdes e T Te 4 ; its definition- and properties.

26P/394° | ( Continued ) 26P/394 | ( Turn Over )



( 10)

(b} wmwﬁwﬁwﬁmﬁw
_‘:fm‘v?ﬁ?mm : __ 2

- Ii.,.e'sf de-2d

Evaluate the following using the
properties ofDirac delta function :

| j:e_ﬂ:a_{t;;—-z) at ..o

9. (a)ﬂﬁﬁmmﬁﬁﬁs? | T

'What is Hermltlan matnx?

(b) TS ﬁm m@WW P csr@ﬁ e IS
P"lAP T AEB . - 5

- 6 ~2 21
| A=|-2 3 -1
R

Find matrix P of the following. matrix -
such that P~ 1AP is d1agona1 matrix :

6 -2 2
-2 3 -1
2 -1 3]

26P/394 ( Continued )

| ( 11 )'

g} ¥/ Or
| s il G ST G o
8 -6 2
A=|-6 7 Ah4-|
2 -4 3|

R.educe the following matrix into a
diagonal matrix :

8 -6 2

A={-6 7 -4
2 -4 3
% e A

26P— .
6000/394 3 SEM FYUGP PHYC3A
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1. (a) Wﬁﬁ‘{%ﬁﬂ%ﬁﬂ?ﬁtﬂ%ﬁﬁiﬂmﬁ’i
ACE, A 1 : 1

Explain why a finite subset of real
numbers does niot have a cluster point.

w W
' lun f(x} L
| TS (where)

frA-R ACR -

e gen @ I T cw aﬂm <
e ERE I 2
then . show = that the function f is~
bounded on some nelghbourhood of c

26P/375 = - ' { Turn O.i;er) o



t2) (3)

W31/ Or

@ 2. (a) Cged (¥ e TRl o R | 2
Cx-1|® R _
l:ﬁ:t Cl’I v = Reba ffve . show that every polynomial function is
. . _ _ continuous.
. Determine a conditien on [x -1| that will '
assure that - | {b) i[ﬁf(x)zo Vxe ATS f: A—)R AcR
1x% ~1j< X ) - wF (V)0 1 =F 0 ; xe A% [ A
2 ) | wfafen, (e v f, A AR T3 3
(c) =G A TN IR (G : If fl)20VYxe Awhere f: AR AcR
Use squeeze theorem to show that - and WA :=yfd; xeA and f is
' Bt ' smx =1 contmuous on A, then ¥ [ is continuous
x40 x 3 : on A.
(@ T ceR, ACRI «F 9m R =, - . wwm/or
 fASR EE R oG U
e f) im fx>0, =g 1@@%%3&%%%
™ ware Rifted |
f("? " Vxe AnVsld - . Show that Dmchlet’ function  is
.WW i (1) jl‘:lg'}_:_)" () <0, cotB oen | chscontm_uou_s _f_or: all _real numbers.
f)<0 Vxe AnViig 5 !  fm e f:A-R ACR, ceAT
If ceR is a cluster point of ACR, = wffa | T Ve >0, ¢ T 52 Vs(d
f:ASR and if ) lim f(x) >0, then : | ARF WS WM % ye Vzldn A, (R A

show that . o &

f>0. Vx'e_'A A Vi(c Given f: A » R; A ¢ R is continuous at
: : 5(d)

and if (i) lim f(x) <O, then show that N : ce A. If Ve >0 3 a Snhd Va(q of e s.t. if
x—e i X yE Vs(c)n 4, then show that

- JW<0 Vxeanv@  fwefelke 3

.26P13'7_5 . o R ' . ' N
. { Continued ) \ 26P/375 - - "~ {Turmn Over).




26P/375

(4)

(d) SRIERS T dem MeRaps FRea ¢ SomR

f43fSs 7 T amre w41 . © 1+2=3

State  the theorem found on
generalization of the location of roots
theorem and prove it.

W/of .

W f,g:A>R;, ACR JFTERE AT

wﬁmiﬁ,mmﬁwmﬂge,w

SEeE SR 2’91

Iff, g: A= R; Ac R both are uniformly
continuous on A, then show that f+ g 1s
- also uniformly continuous on A.

(@) f(x)_|x|'wmwm'm'mﬁﬁ%i’a?
- WW?WW&%"HWI'

What is the relatlve extremum of

Sflx) ]x|? Justlfy with the help of

N deﬁmtmn of extremum

b) T flaBoR tﬂwﬁw 33: T
I f'@Il<M; M>0 Vxe(g b, (%3
TSI (T f TIREA (] b}_@wﬁfﬁwz’m -
If fil@aBH SR is differentiable and
If' ()< M; M>0 Vxela b), then show
that fis uniformly continuous on (@, b).

( Continued )

{c)

(5)

(%S fiIR, WS I @b o,
SRR | (ST @, f IPWA w27 Wy

'W’Tﬁt’?f’(x)so\_dxel. _ : 3

Let f:I— R, where I is an interval, be
differentiable. Show that f is decreasing
if and only if f’(x] <0 Vxel

WW/ Or

-Wﬁmwmﬁmm |

{d

Use mean value theorem to show that

—xSsmx<xVx>0

*rﬁf [o, 11—>R<ﬂﬁﬁm:aw,fm¢o

- x€(0 1}, o0 (S

(e

26P/375

If f:[0,1] >R is.. continuous and

fx)#0.for xe(0, 1), then show. that

CoJeem

W (1f)
St =logxixela b3 0<a<h

(oTT (RS X
then show- tliat' g

b-a .Ing<b a
b a

( Turri Over)



i)

4. (a)

(b)

(6)
mmﬁmﬁmwﬁwﬁqﬁﬁﬁ

o T | 4

State and prove the first derivative test
for detection of extremum.

31 s Tertme wfifde e fary - 2
State the geometrical interpretation of
Cauchy’s mean value theorem.

ifi £, g: [ - R, IS I 4b1 SEE, T&a Fo
=g, f+ngWWWWI

o e gt dRA 1+2=3

Iff,g:I—=R, where I is an interval, are

- convex funetions, what is your opinion
- about f +g? Justify with reason.

()

tan"! x¥ IR G@’ﬁ‘ﬁ R By 9 9%
e

Find MacIauﬁ_n’s series. for tan~! x and

deduce that

26P/375 - .

_;'-PI‘.:!

{ Continued )

-'.:-‘::5‘

(7))

'(d) flx) = xawmﬁﬁasmmwmmwﬁ,

PR 9 |

Investigate whether f(x)=x% has a
relative extreme value or not.

fe) ye 3t x>0, (T

" Show that if x >0, then
1+lx-ly2 sl+x $1+_—;—x

(N R Tormn PR eona

State and prove Taylor’s theorem.
* o
26P—5000/375 3 SEM FYUGP MTHC3A
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MATHEMATICS
( Core }
| Paper..: M’-I‘HCSB
( Group Theory—I)
Pull Marks : 60
- Time : 2 hours -

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

1. {a) n @ & TFH csrﬁ*a”vfm Gl 2
Deﬁne cychc rotat10n group of order n.
{b) DaT IR <61 T Cayley © —ﬁ%‘m Rt
T Dy G WA S 3+1-4

Write out a complete Cayley table for D3
. Is Dy abelian? -

(© mawmmﬁﬁﬁwmﬁzﬁlmﬁWW| 5

Prove that quaternlon group . is not
abehan '

26P/376 N - ( Turn.Over )



2. {a}

®

{2)

5e&r /S Or

G (35 S5 (P e AR AW I 24+3=5

In a group G, prove the following :

(i) W& 9O identity (79 AT |
There is only one identity element.

i) cﬁwﬁéaﬁwwmﬁl

The right and left cancellation laws
hold..-

«B1 B FH KSR 97|
Define center of a group.
W’i@GuﬂﬁTmﬁw-Haﬁ GY e
TS | AW ab !, HS MWF IS o WF b,

HS e, (5% N1 3 A H, Gaaﬁ
Towgar |

Let G be a group and H a non-empty

" subset of G If ab™! is.in H whenever

{c)

26P/376

a and b are in H, then prove that H is
a subgroup of G

ﬁmcﬁﬁ@awmﬁmﬁ
(T @ 4T 3ot 2w 3=

Prove that in any group, an element and
its inverse have the same order:

{ Continued }

()

3. {(a)

b}

26P/376

( 3)

SR A (T2 EHE Bl (R 4 BT G

BT 4 TR 4B Boreh AnFR |

Prove that an abelian group ‘with two
elements of order 2 must have a
subgroup of order 4.

g/ Or
¥ 7EF G 9B NG W H, GF <O SHsih |
W™ N(H)={xe GaxHx—l_H}, (O@ Wi
1 @ N(H), G< <51 B9t |

Let G be a group and let H be a
_subgroup of G. H

N{H)={xe G]xHx‘l = H)

then prove that N{H}is a subgroup of G.

4GBT I Tt cs‘mB— 9Ol (No” G0 (Lo
Eed ﬁ@f@wm 1”& m_mﬁ ferar

“In a finite cyclic group, the order of an
element does not divide the order of the
group.” Write True or False. '

2 0 m'-ﬁﬁaz_%r f&-‘ﬂz{ c%m‘, BT T

. C?ﬂt 3

Prove that every cyclic gr_bl_.l_p_ is .an_
abelian group.

{ Turn Over )



fc)

(d)

(4)

(e @R AfSTDT Collb v Lo 2T 39 |

"Prove that every group of pnme order is

cyclic.
W/ Or
A1 91 @ QY (35T AT BoiganS v |

Prove that every subgroup’ of a cychc'

group is cychc

oA @ 51 AN (AT ARG TR -

<51 5F 7 Ry vq @we oy BRI |

Prove that every permutation of a finite

set can be written as a cycle or as a
produet of disjoint cycles

W/ Or

mqwmn%ﬁawgmwﬁwza

 (ABBIE SRR @R AT 5 'ow g

ﬁﬂc%eﬁ‘mm|

Prove that the set A, of all even

- permutations of degree n forms a finite

26P/376 -

1
group of order -gi with  respect to

' permutation multiplication.

4

(Contiriu_ed )

(S)

(e} M G @B FHW (A WF H, GI @51 T,

4. {(a)

(@ A9 w4 A |G, |H| & Rewg 1.

If Gis a finite group and His a sﬁbgroup
of G, then prove -that |H| divides |G|

W/ Or

Fermat’s little wnw %zm hal GW AT
Sl

State and prove Fermat’s little theorem:.

Cﬁmﬂﬁﬂ‘ Wewwﬁw B
W‘fﬁml

Define external derCt product of groups
Give an example o

ﬁmwmzez aﬁrﬁmﬁmr

| Prove that Z GBZ 1s not a cycl1c group

(c)

A AR S (3BT 2O QUFAS 4 B

_@mwmﬂm%mwaﬁﬁmww

e g e

Prove that the order of an element in a

~ direct product of a finite number of finite

26P/376

groups is the least commoén multiple of
the orders of the components of the
element

- { Turn Over)
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{d) )

( 6)

¥ BEF G EF H 9N THIT (36 | 49 I T
C® H w8 I 5 Iz |G| | H| 5=
e =1

Let G and H be finite cychc groups. Prove

" that G@® H is cyclic if and only if |G| and

|H| are relatively prime.
H<ql / Or
B GIferm oMb 4R ‘@’ﬁa %ﬁwﬁr RICE

| S T |

Btate and prove Cauchys theorem for

5.. | fa}

{b)

finite abelian groups.

aﬁwmwﬁw@*wn

Define kcrnel of a homomorphlsm

1 28T ¢ GBI G (M6 W91 G CNBLE IwRS
wF g, G4 <GB ¢l e 9 @ A (gl

8w, =@ |gl [6(g)] & Rem)

. Let ¢ be a homomorphlsm from a

: .(6)

group. G to.a group G and let g be an_

element of G. Then prove that if | gl is
finite, then {{{g)| divides |g|.

mqwcqzsezgawz4@z4tﬁ@m

. Rl W3 |-

26P/376

Prove that' there is no homomorphism

from Zg® Z, onto Z,© Z4.

{ Continued )

26P—5000/376

(7))

(d) €91 TSF ¢, GT N G A 9Bl (% SRS |

WO QLA T g(O)

gker¢p— ¢(g) T=1 Fm c:[fﬁ“t'ﬁr B! IS
=7 |
Let ¢ be a group homomorphism from

Gto G. Then prove that the mapping
G ; .
o to 0(G), given by gker¢ — ¢(g),

from

is an isomorphism.
&/ Or

G @51 (T W HD G R @ S 1y
€ 26T 1 3W N, G R @I Tet Toalls =,
(o0% 2919 ¥4 F HN/N = Hf (HN N).

Let G be a group and lét H be any
subgroup of G. If N is any normal
subgroup of (G, then prove that

 HN/N=H/(Hn N).

L
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Paper : BOTC3A
( Cell Biology }
Pull Marks : 45
Time : 2 hours
The figures in the inargin indicate full marks
Jor the questions -
1. {a) w% TeH A Siea - S 1x3=3

Choose the correct answer :

) TRBFRE / s e [ eRBEY @R
Soqo (ofoFe TR W TS |
Mitochondria / Golgi bodiés / peroxi-
somes are responsible for the -
transport of vesicles inside the cell.

(i) TR @R el /ﬁs‘iﬂfﬁﬂ
e R W W
Chiasmata formation takes place in

the leptotene / pachytene / diplotene
stage of prophase-I. -

26P/367 ( Turn Over)



tz) | (3)

fii) ¥ O offRm [/ o fc) sifara ARz
TG4 4T Besifs =7 | .

Active transport .
The spindle fibres originate from the '

centriole / centromere / kinetochore. (d) CPEIH AT
(b) AR THREAR 7T = : 1x3=3 ~ Structure of nucleus
Fill in the blanks : fe) TSGR
) % @wa R e g T | Endocytosis
is. known as the powerhouse’ 6f ' _ S
the cell. 3. IRRE G o (R o) 0 7 5x2=10
(u) S 21113335 P e Write explanatory notes on (any two) : '
T:lfi: Zuter membrane of a vacuole is (a) o -W%’ ?ﬂ?i‘@ﬁ R
calle : _
. Functions of plasma membrane
i) @sﬁw et 1‘3‘11‘3{@ ?:@m’caw hLS
WA, | : : {b) SCIHCFEE (T
_cellular organelle is responsible Structure of éukaijzbti'c'i:e'll AR

for lipid biosynthesis. _ L
- (c)_mwwwmﬂmﬁm '

2. w9 ¢bret o (R camem foR) ¢ 3x3=9 Fluid mosaic model of * plasma
. membrane

- Wnte short notes on (any three}

"(a) m’ﬁﬁ’w w‘@ﬁ 4. 8 a3 IS (FINIIT M5 o TR 0 791 | WA
| Functmns of peromsome o PTHRE 6% BCmsy 3647 | (4+3)+3=10
: With neat diagram describe the structure -
'{b) @W Y EZ‘ ] . and functions of cell wall, Mention its
' Cell theory and 1ts exceptmns chemical composition. '

26P}367 ( Continued ) 26PF367T 0 o ‘e Turn Over )



o=T/ Or

o afscemigEsd, o' T GRS
wiRTS o b Tead sl M 10

* Describe the process of protein glycosylation,
protein sorting and export of protem via Golgl
apparatus.

5. T fBad smEe o e om R s
T T AF TN R Rew 6+2+2=10
Describe. the. process of first meiotic cell

division with proper dlagram and wntc about
its 31gn1ﬁcance : .

-'-W/Or-
@R 5 AR R ol w1 F B o=
IR RemmTsE? . 5+5=10

Explain the s1gmﬁcance of cell cycle check-
points. What are the conditions that may
~oceur due to defective checkpoints? . -

Ckkk
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| Plant Blochemistry and Molecular B:ology }
. Pull Marks 45
Time : 2 hours N
The Sfigures in the margm mdtc;zte qu marks
for the questwns _
1. {a} w&T® ﬁmﬂw W Tesch! AR %I%iém 1x2=2

Choose the correct answer of the
following :

(i} ST TR Bl W B @R ey

- L-uslNRT / wﬁ‘@%a/ﬁ’%a/
B-4teTEs

Wh1ch of the following is _n’ot a non-
protein ammo acid?

L-ornithine /[ L-c1trullme /
proline / B-alanine .

fii) %ﬁWWWaﬁﬁn%fism;
Aere! Bpee / - TTT fism /
DA G B | '

26P/368 - . {Turn Cver )}



VltaImns act.as.a prosthetlc group /
metal actwator / coenzyme / holo-

enzyme -
(b} oo1s fRIARS @A 3R [ 30 - 1x3=3
- Fill in the blanks of the following :
. () ATPT ____ Wt@&uﬁw
| WW' . |
~ The _____ bond of ATP is the thhest

energetic getic bond.

(u) DNA® :mzﬂ ﬁ%%ﬂfn?&m E{@

The nucleoude absent in DNA is

(i) FAD @51 ARE @mﬁ’m
FAD is a type of cofactor.

2. oS PR e’ﬁéﬁﬁcﬁ@ﬁ'{?ﬂ (R e fofb) : 3x3=9

‘Write short’ notes _' ‘on ‘the following
'(any three) : T

- (a} wmﬁas znﬁﬁ’t / Prlmary chemical
bond

b é]"i tﬂﬂ'@?ﬁ’(ﬂ ! Apoenzyme
¢/ B «=. 4./ B-DNA~

(d) o= Rk / Redox reaction

26P/368 : - { Continued )

(3 )

3.?“1%&151@@91?@%%@1@1%«

Re@egey: =~ ... - . . . B¥hx2=11
Write " explanatory notes on  the followmg

- (any two) :

4.

" Michaelis-Menten equation
(b) «R'aviEH tRNA BCess
- Aminoacyl tRNA synthetase
{c) TRIN IR
_ Functions of polysaccharides
oo 1$ 7 ceh! «fves oo e PfimieT 5 Ras
EHRCER | 1+(5+4)=10

What are lipids? Give a brief account of the
structure and function of fatty acids.

wY§l/ Or :
ToR@ o RS DNAY -3 g 3w =411 10

Describg the double-hélix model of DNA
structure with suitable diagram. -

oo TR AR W (FERY RNA  SIeH ?

APETET GEe BN IRCE A 9 FN0
2+8=10

-Which types of RNA are required for protein -

synthesis? Describe the mechanism of
protein synthesis in prokaryotes.

26P/368 = - - - . { Turn Over )



{4y

- wR_/ Or

| oReR el B E. coli RAITRR e SooReS
Tyl 5ol - Bw fAra iR s sy
T 30 : :048=10

Define operon. Explain the operon mrodel of
gene regulatlon using lac .operon. of E. coli as
an example,

*dkok

26P—5000/368 3 SEM FYUGP BOTC3B .
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{ Cell Biology )
Full Marks : 45-
-~ Time : 2 hours

The figures in the margin indicate full marks .
Jor the questions
L & %M | 1%5=5
Fill in the blanks : S
() SRS K czﬂwm m@i@ W
- oo R

junction allows direct diffusion of
ions between adjacent cells. '

B I IR tm @a’@’zﬂm| |
Barr 'bbd-y‘ is’ a .- heterochromatin.
fc) @ A" 3 Fm Tw

Golgl apparatus 1s invelved in the
synthes1s of .. e

26P/382. o . - (TurnOver}



== wf&h@m oy M, - 3. qcﬁmﬁm(ﬁmﬁﬁﬁ)? 3x3=9

(d)
SRR LI w & 71 Write short notes on (any three) :
isa folded structure in mitochon- ' (a} AT Ry THH
dria which increases surface area of the _ 1 1
inner membrane. — “Nuc ear pore comp ex
. o {b). D lEE = wﬁw ﬂ'ffl
fe) N 5T +s DNA 3 AR5 271 o). -
. : _ Sen:u autonomous nature of mltochondna
DNA replication occurs during : _
phase of the cell cycle. g W W(E;I
_ R : T cen junctions -
2. i@ T (R oo BRE) - 2x3=6 T
Distinguish between {any three) : (d) o TErAE i

Role of second messenger _
4. QRRIE TRY o W Raaq frt 5

Mlcrotubule a,nd Mlcroﬁlament
_\_ I : Write an account on ﬂl.Ild. mosalc model of
.(b) & '_q_@o ) R W W Eﬁ.}“’. ' % " plasma membrane. '

Smooth endoplasmic - reticulum and ' (A TH 5 i wq‘:q ﬁq-@ W W i

. Rough endoplasmic reuculgm SR Discuss the structure ancl functmn of Gulgl

apparatus.
(c) AW w mm%’m 7 N -
' Aereblc and Anaeroblc resplratlon 5 o s o 7 G R W Wﬁq@
' (T I \ ' 1+5=6
(d) W’W"ﬂ W Cﬂ?ﬁ@’ﬂ e  What is cell szgna]lmg? DeScnbe the functlon

of G protein-coupléd feceptor. "
Lysasome a.nd Pcroxxsome

‘26P/382 o ( Continued ) 26P/382- . . 0 S (Tam Over)



t4 )

wWH S Or -

ﬁ%ﬁﬁm’wwﬂﬁwwnmamﬁ@mm
I T2 o 6

Describe the structure a.nd 1mportance of
nucleosome in packaging of DNA.

6. CoRSTITe TerclE B 7 el wew TR
TR ATP SIHAT 7sie sive waeN R weam
el o o 1+6=7

What is chemiosmotic hypothesis? Discus;s
the mechanism involved in the synthesis of
ATP by oxidative phosphqryla_tion.

. WR’T/ Or .
WW%WWWM?‘@TW! 7

Describe various. steps of electron transport
system with dlagram

7. R R WW-WWWI 7
Discuss the different stages of m1tos1s with
necessary dlagrams

WWI/O?‘ o
_ﬁwwﬁmﬁmmwﬁWemaﬁ
fom et forr ) \ ST

Write a detailed note on cell cycle
checkpomts for the regulat:ton ‘of cell cycle

_ * % Kk o
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Paper : ZOOCSB

{ Comparative Anatomy of Vertebrates )

FuII Marks : 45
Time : 2 hours

The figures in the margm indicate ﬁm marks
- for the questions

1. 4@ SRR o7 @ : | 1x5=5
Fill in the blanks :

(a) THT TR <31 oA
T |
The tusks of elephant are modiﬁcatmn of
second in the upper jaw.

W R Foreine =RITe SO I3
St ARt ffea | "

.The evolution of the 'girdle allowed
better suppott for body weight on land.

I FoEd

(b

26P/383 | ~ (Tum Over)



(2)

{c) ﬁmwﬁﬂaﬁmm_waﬁ
5 AT |

Fish have a structure called
buoyancy control.

(d) ﬂ%’mw*’r‘%{w_ﬁmﬁﬁ%
FR o T TR

Reptiles and birds consérvg water by
excreting waste as duct.

() TN A, o R,
oo =Y |

In mammals, the vas deferens is derived
from the _ duct.”

for

2. 'ﬁimﬁm (R o FoRe) - . 3x3=9
 Write short notes on (a.ny three]

(o} Y

Air sacs

(b) TR GRIAN SIS
Integumentary derivatives in birds

o) RN Y e |
Auditory receptors in man

(d} TR R TR m‘?ﬁiawwmw
RadTie «Rad '

' Evolutionary changes in the number of
heart chambers from fishes to mammals

26P/383 ~ {Continued )

3. {a

(b)

4. (a)

(3)

HEel W B2 @8 28R wanEeR ey

Teeed RAE I 39 = 1+6=7

What are osteoderms? Describe the
major epidermal derivatives. of the
vertebrate integument.

w29 /Or

T8 A TEE TIEA GAATS o fra
) Rt @wsl ofim woe w9 wWe

SR PP 2R oNeF I 4| - O45=7

Give a comparative account of the
skeletal system in vertebrates. Describe

‘the major differences in axial and

appendicular skeletons among’ different
vertebrate classes.

RS A1 mﬁiﬂw oS 40 w4 e e
oo SRAN AifAe S Ry s
YPISIPR (10T ARSI 3 <51 |

Describe the structural adaptations of

~ alimentary canal and different digestive

{b)

26P/383

organs across vertebrate classes in
relation to their feeding habits,

ot /Or

T 2 JE TERIRR o 1 e

B (1S AF"R, (2'TIF '8 S (IO &S

R o stom M 4 - 2+6=8

Describe the succession of kidneys in
vertebrates. Explain the development and
structure of pronephros, mesonephros
and metanephros with suitable diagrams.

. { Turn Quer }



(4)

5. (o) RS AR RiEH @R Tew N wiERe
R ) W @ SR gt W
Rfea weawre cqar SixfRore e IR sRadw
REc s %41 | 4+4=8
-Give a  comparative account of the
vertebrate brain across different classes.
Discuss the structural and functional
" modifications in various brain regions
from fishes to mammals.

7 /Or |
(b) Rfem o) ol i Trere g 9w 9% 15
AR 1R R Regera Sl 11 4+44=8

__ Discuss in detail the structure of heart
and circulation pattern across different
vertebrate classes. ' '

6. (o) Rfew @et@ R ¥M-2rPR SRPmEr o9

B L 8
Describe the structure and function of
~ respiratory  organs across different
~ vertebrate classes in relation to their
mode of life. ' '
_ TN /Or
(b)) FER8 A APRPT AP-PEPR SR
T [ TR | e TR e TRed
S0, YREB OIF SR R S W1 4+4=8
Give a comparative account of accessory
respiratory organs in vertebrates: Discuss
its structure, occurrence and significance
with - suitable example,

o ke ke .
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