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: Jor.the gquestions .
1. {a). w-—-xylogzw'wﬁmr'w M 1

State - the domam of the - lunction
w = xylog z. '

B %y -z)"\s' T S e A o 1
Deﬁne level surface of the function f at
6y 2).

(o) ogen &

(2w o
f{x_,y)=lx2+9'2 : (x:y’;é{’ )
_ o v ey =0,0

e Reps e, 19k (, 0) 9w 1 3
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(@)

(2)

Show that _
_2xy 0. O
fog =l rg? 69 =00
0 ; (=00

is continuous at every point, except the
origin (0, O).

W/Or.._
2x? '
cred A fix, y) = -4x+ 32' A G ST
e, cafem (x, o, (0 0)% 3 ot |
Show that the function f (X, Y= 2x y2
o xt+y

has no limit as (x, y} approaches © 0.

MW fix Y = x2 +3xy+y-L, (@ (4 —5)
--ﬁﬂ_ Y o afwmﬁcﬁrwr o

dx oy

Find the values of g—f and g—f— at the point

x y

@, =5), if fix, ) = x2 +3xy+y- 1.

(e)

- 26P/39 .

% x° +2% +ye™ + zcosy=0 A, (W3

(000)1%3— azwg;amﬁfﬁan

gz _, 9z

Find the valuee oféfw and 5— at (0,0, 0},

x Y
if x3 + 22 +ye™ +zcosy = 0.

{ Continued )

(g;‘

26P/39

' Find the
f(x, y) = xe* +cos(xy) at the point {2, 0)

{ 3)

431/ Or

2, 0) W Flx 4 = xe* .-__l-_cos(xy]?
D =31 ~4 ) fve s Sfeedt |

derivative of

in the direc-tion of 0 =3i - 4:1'.,

Cz= xcosy ye"ﬁ(OOO)w*’fé?“r‘fﬂ”N—

Thorear |
Find the‘tahge'nt plane tr'j'thé' surface
z=xcosy-ye”* at 0, 0 .

i f(x, y)?s WTfaTC‘ﬂiW »Q%I ﬁ"‘i (a, H© @131

TG AL, (ST mqw ﬁfx(a,b)zc}
e fyla, B =0 '

If f(x, ) has a local extremum value at

a point {g b) of its domain and if the
first partial derivative exists there, then
prove that f,(a b) =0 and fyla B =0.

%= /Or

Tl W=y x —y -2x - 2y+4 Feleld

T 5 AFPE Sleed] |

Find the local extreme values of the
function

ey xy x2 —y —2x ?y+4

{ Turn QOver )
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(4)

fh} 2x+y-z-5=0 o Lo CC] P(x,y,z)
- R %%\'KT ﬁ'ﬁ %ﬂﬁﬁﬁ W“B‘f&_w G5S
IR | E
Find the point P(x, i z) on the plane
2x+Yy—-z-5=0 that is closest to the
origin. | |

= S Or -

T x2+y? =17 @RS flx, Y =3x+4y
T A W Pered T Sforean |

_ Find the maximum and minimum values
of the functlon f {x, Y= 3x+4y on the
circle x? +y?

2. fa) S joj (4x+2)dydxa W wwvm
s e |

Sketch the region of 1ntegrat10n for
) the integral =

jojg (4x+2) dydx
(b) jjxydxdy %f%rezﬂ, TS R 'tsc_s\ Te

; x2 +y 2 =a%y @-@#{?‘T e x20 I
Evaluate ”xydxdy, where R is the

. quadrant Qf the circle x2 +y =a?,

where x 20 and y = 0.

{ Continued } 26P]39

(5)

o) . RERM'T g9y s %ﬁw..ma;_w .

State Fubini’s théorem of first forim.
{d) == 9 &

fJe=*r ¥ ayax ='-5(e-—11--='

1

’JwRC’{CQx-WWy—,l x2 Rk -

WWWW|

Prove that Ce
jjex +ygdydx-m(e 1)

where' R.is the. semicircular. region

bounded by the X-axis arnd. the curve

y—wll x2

_{e)__cerw x2 +y +(z 1) =13 qE AR

A uﬁﬁm@r Tiea
Find a -spherical . coordinate: equation
for the sphere x2 +y? =) =1

WQWI A/ Or
N I
Evaluate : .

0 - z~,\c2+33__;2 K154 2-8 : x2._—y2- P [

waaa@mﬁam%%@y

4

{ Turr-Over )



3. {(a)

(b}

©

26P/39 . .

( 6)

Find the - volume of the region D

enclosed by the surfaces z.=x? +3y2_

and z=8-x2 _-yz.

451 (SFT CFAR (I TG KR i |
Define line integrals of a vector field.
@R F{f)=(cost)i +(sinf)j +1k, 0<t<nq
SNEE @R floy 2= 2xy+~/_'ﬂ” @&l
S Bfered] |

Find ~ the - line - integral of
flxy 2 =2xy++z over the helix
7l =(cost)i +{sinf) j+tk, 0<t<m.
a5 T TG A =11 +125+ 1%, 0t <17
A (o'o 0) ™I (1,1, 1) &1 ¥HEA WACS

TACHE F = (y — x)t+{z y)j+(x z)k

7A1 41 I e |

Find the work done by the force
field F=(y-x2)i+lz—i?) j+ix—-22F
in moving an” object along the curve
Fy=ti +127+3k, 0<t<l, from {O 0,0
to (L 1, 1).

_ Y/ Or
@ 7 =(coshi +(sin)],
oReFE  F = (x y}z+3g'6%“€ ABE

{ Continued )

0<t<2nv

- Ao
F={x-gi+xy.

(7)

Find the circu_lation of the field

around . the. circle

Pl =(cost)i +(sin9)},0st<2m.

()

(b)

26P/39

(A9 SRR (R Tere 21 STRIIA SeEd

State and prove the fundamental

' theorem of line 1ntegra.l

WS /O

e axay e T B

=00 | |
Evaluate = ‘the

-’12 le! Yy J%e F dx ;dy.

ihtegra] '

g

F =xz1 - xyj - zk 9 2RAR g Tferea |

Flnd the flux density of

F=xzio xy; zk.

Wymy x? o<x<1 0<z<4%

qeees (Wl
Ceremr 1

I —* o A~ ~
Find the flux of F=y=z +_x_j—z2k

yzz+x; Z2k3 R

through the parabolic cylinder y= x2,
0<sx<1,0<z<4,

- f Purn Over )



(8)

(c) e Too TR TR
fc{(cosx: siny— xy) dx +smx,cosy dy}q

m%f%\sm ao0§’ﬂxy~m—mwﬁﬂ—

Evaluate by Green’s theorem
' §C{ (cosx smy xy) dx +sm x cosy dy}

where C is the cu‘cle x? +y —1 in the
xy—plane descnbed in the pos1t1ve

(d) W%ﬁwwaﬁ deraw
.. BfFrea, i F=x i +2xj+ 2%k W% C T7

Xy TGS 4x2 +y° =4, A el
oF w8 b Reffi fioe ool 2 5

_.___Eva.luate IF dr by usmg Stokes’

theorem 1fF x2i +2x_;+22k and C is

the elhpse 4x +y =4 in the xy-plane,

counterclockwise when viewed from
- above. SERE : :

- 5 Jor

CRSRTETR ST 4T TR BLEe 4 |

Stateé and proir_e divergence theorem.
. *** o .

26P—3000/39 5 SEM FYUGP MTHCSA
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hﬂﬁ‘ﬁ_ﬂqmﬂﬁﬁ?%ﬂr“fﬁﬁﬁﬁi%? 1

What are the four component_s of a
llnear programmmg problem?

%mw&zﬁm._ 1

M FRN ARE dEw PR RS ST
ACF, (T TGS . GOl (AR S SEH
ey 2’92 1

{ Turn Over)




c)

{2)

State True or False :

If an LPP has an optimal solution, then
at least one basic fcamble solution must
be optimal.

n¥1 B wRARE W mE SR AR
hﬁasmqwmmﬁwﬁﬁﬁﬁ
T S AT 7

What is the maximum number of basic
feasible. solitions for an LP problem

~ With n numbers of decision variables

{d

(e)

26P/312

and m numbers of constriants?

e demT TPM BR omRe e
(TR SREe B Shrear |

' Write the standard form of an LPP in

matrix notation.

@WﬁWWWW¢W‘I

TPUIG! SR
Solve the fo]lowmg LPP usmg s:rnplex
* method ; '
WW@@W (Maximize)
' Z=3x; +2x,
IS (subject to)
L x +x, <4
X —Xy 52
Xy, Xo =0

{ Continued }

(3)

0 TE-%] “ES q two-phase &S IEI FH

RO | B e ﬂﬂﬂﬂtﬁ] Y] 9T :

Solve the follomng LPP using two-phase

method :

?i'«iﬁa W fiefar 541 (anmze) .
zZ= 5.-,4:1 +8%y .
IS (subject to)
© 3xp+2x 23
X +4x, 24
Xp+x3 5
3€1:.x_é 20 o

WW/' Or

Big-M *&fS 228 Ff4 e 4
Solve by Big-M. rnethod
’lt"ﬁﬁS W ﬁcﬁz ‘W (Maxztmlze)

Z=x +2x9
T (subject to)
x; ~5xp <10
C2x —xg 22
X+ Xp =10
Xi, Xy 20

26Pf312

{TumOver) _



(4)

2. {a) O ST R

(b)

26Pf312 -

State True or False :

IS B T S T QIR |
If the primal problem is unbounded, the

“dual may have finite value of the

objective function.

‘TS T T e & AN 1" ooy (RS
AT TRTR IR GWWW
s

“The dual of the dual is the primal.”

Verify the statement for the following
LPP :

A T+ 5 T (Maxirnize)
Z- =3x1+2JC2
TS (subject to) -
X +x2 <3
Xy, x2 >0

W’Wx’/ Or

i) ‘m% AFRT TPIR (Fae  AAfiG-o5e
TR 00T ~FF et a5 oy |
Write the complementary slackness

property for primal-dual relation-
ship in LPP.

{ Continued ) .

(c)

3. (@

~_preblem with -~ m

26P/312

(5]

ii) W@ﬁﬁ—wtﬁ“hﬁasmqwm_
RS e 7
How does the shadow price rglate to
the dual of an LP problem"

(i) b1 AR FENT ST ﬂlﬂTﬁ? mﬁas
et gfereet 5 qe 7 S
What do you mean by standard
“primal form of an LPP?

Find the dual of the following LPP :
’Rﬁi{ RlE ff 9 (Mlnumze)

_ zZ= _xI -3xy -—2x3
e (subject to)
' 3x; — X3 +2x3 7.
' 2x —4x2 212
=4 +3xy +8x3 =10
o X Xp 20

Wxaﬁﬁm@ﬁwmml

and X3 is unrestncted in mgn

m%r %wi@ e n%r Wﬂﬂ_ ﬂﬁw 1T
BT 43T T W TS 56T A S 79 4
Wnte the number of constramts and
number of variables in a transportation
sources and n
destinations. . '

{ Turn Over )



(6) (1)

(b) - i< YA 94 SfFPE AT loop T TG 1 (@ S ST NG EEE W
SYIPCEAT | 8 - wGTRAR STereT ST e v 6+1=7

. . ble.
Define loop in a transportation tg © Solve the following assignment problem

and find all the optimal assignments :

(0 Paot 4o & IR IR o AR : " [alB]clbp] B
PR gRRT i B siym Hfa s 6 : YT 9 8 7| ® 4
Use least cost method (LCM} to find big 5 7 5 6.| 8
initial basic feasible solution to the I 8 2 1.6 3 5
followjng transportation problem : “w | s 5 | a 9 | 3

' | — vie | 7|6 ] 8| s
Dy | Dy | D3 | Dy | Supply — '
S .1 19 | 30 | 50 | 10 7 | 4. (@) TS CH IS B T )
S, 70 | 30 450 | 60 | o . o State 'True_-oi' False : -
s; | 40| 8 | 70| 20 | 18 | T e {3 F-c oFe i f{g A
- -saddle pomt SHICH - AT T '
Demand| 5 | 8 7 14 In a two-person zero-sum ° game a

S : : saddle point always exists. -
W/Or . {b) mw@ﬁ%wﬁwm
N 3 -'WWIﬁﬁl_ﬁﬂCﬂﬂﬁﬁ_mﬂm 3

o - e~ T IR N VS )
SRR vm;mﬁqrm opaqﬁ-c'm | ' _ '
el o . ! Explain the ‘best strategy’ on the basis

A | : of minimax principl_e. Whé;.t is.a game in
Dlscuss the Vogel’s approximation _ i game theory'-’
method - (VAM)* to find initial basic : '
feasible solution of a transportahon O (c) AQ &TF S EBT Efm oY e | 3 G5! _
' problem. . : . : | wg&mmm@rm—wzﬁaﬂw-
o PR it el @S PR NI (HI A @ HAS I
26P/312 ( Continued )

. 26P[312 . ' . { Turn Qver )



@

(8)

3 531 e A @by g wE b Py o,
mAmlwmlmmmﬁcfﬂ

91 : 4

A tosses two coins at a time. He receives
T 2 and T 3 for two heads and two tails
respectively and he losses ¥ 1 for one
head and one tail. Find the value of the
game. - o : '

e e wﬁwm'wm

9l : . 8

Use the graphlcal method for solvmg the
follomng game : :

' Player B
-PIa_yerA ) ve o
A 202 3.2
Ay 4 3- 2. 6
' W/ Or

WWWE@%W‘@IW

(R LR 9

" Solve the followmg game problem by
" converting it into’ an LPP :

26P/312

A8 1
A2 12

{ Continued )

1. (@)

(b}

{c)

2. (a)

26Pf312

(9)

Paper : MTHC5C2.
( Mathematical Methods )
 Pull Marks : 60

Time : 2 ];iours.

o) (7 oPTe P ;- o 1

State True or False :
ﬂﬁf(x}wa%r(—n n]@’i‘ﬂl"{ﬂ,'?{ﬂﬁfﬁm
TRPIRMS (F9e] T 5 o RS |

If a function f{x) is even.in (-x, =), its

. Fourier series expansmn contams only

cosine terms _'

{a, a+2n), ae R* Wf(xyw*fﬁm

e e fare. 2
Define Fourier series of a finction fix)

in the mterval {a, a+2n], ae R+

[On]Wf(x) - xwm‘ﬂﬁw :
¥ o Sfaree 4

_Find the half-range cosme series of the -

function f{x) - xmthe mterval [0, m].
0} L{l} ¥ i) Lie™) Wﬂ-ﬁ%ﬂ 3 1+1=2
Write the values of ) L{l} and

(@) Lie” ..

{ Turn Over )



(b)

{c)

@

(e}

( 10 )

WM LIFW) = fl9 =F L{G(H) —9(31,
AT

L{CIF(t) +eGt)} = ¢ fls) +¢, 9( } 3

If L{F{) = f(s) and L{G(t}} = gls), then
prove that

Lic,F() +cGit)} = ¢ f(s) +cagls)
WREA: - | | 3
Find : _ S

L_{feat.sin aty .

W L@ =16, BTN A

. . L{'}%‘(&ﬂ}. =i_f(§)

I L'i{F(_t'}} = f(s), then prove that
~1fs
L{F(at} = af_[a] |
i
| I L{Q‘/—;} = a7 m cqi\s*m m.
(1)1
Jer | Vs 4

. tl._1 <Fow -
IfL {2\/;} “ then Is_how that

26P/312

{ Conﬁﬁlied }

(11)

<t/ Or
T e =10
Find : S
L{J.ole costdt} L
3. (@) TFBRI: - 1
- Write the value of

et
: s+a2

) Tﬁmﬁawﬁcﬁrw(ﬁ@maﬁ) 3
Find the followmg {any .ong) : - :

3s+1 } L

-
@ . {(Sﬁs‘,z +__.32}

(o) T ey T T S 4

Apply convolution theorém_to evaluate

71 { 1 - }
e s-2s+23% ] -

| m'L‘l'{

26P/312 - ( Turn Over )




fa)

)

fc)

(12 )

wYJ /S Or
Evaluate

|2 P S
{w+n2@2+q}

FRCI 351 S e R for o
Write the Fourier integral

cosine
transformation '

-fﬁaﬁ‘awmﬁﬁ'ana ﬁﬁ%mﬁa Fﬁmﬁa fRaw

ﬁ‘i'm

Wnte the - Dirichlet’s cond1t10ns for
Fourter transformauon. o :

FREE TR Pl of $PEeE e
State and prove the shifting property of

.. Fourier transformation.

W™/ Or

'fﬂgamﬁaﬁﬂﬁmrﬁxmﬂ:¢maamﬁnaa1|

(d)

26Pf312

theorem. = -

State .and prove the modulatlon

fg=
’@ﬁi‘sm |-

Find the Founer transformatwn of
f)=xe"%, 0<x <o,

X ¥, 0< x0T f&ﬁa Tl

( Contintied )

(e)

Ee -
_ x

(13))

53/ Or

1, 0<x<1

; TS |
0 x>l 3 FRe a Sferaar

f()“{

Find the Fourier transformation of

| 0<x<1
LRI

ftﬂ==fifi T JREA SR I ST o
_ x

—-x . —bx ._ B _ | -1 p - -1

. sin pxdx—tan [E] tan (

ety %41 |

L —OX

Find Fourier sine transform f{x} = e—;c——

and deduce that

P

b

)

6

£ ™ i peacmton™ () -t (2)
e/ or
F(p) —Ipiya ’fﬁm ﬁ’@_ W f(x)
Sftneat | |

26F/312

Find the inverse Fourder tt'ansfonn Fits
of F[p) e-lPly.

kTum Over )



(b)

()

26P/312

( 14)

L{%}amﬂﬁm

Write the value of L{%%} '

WY =Y (x, t), (9T 209 TN @

L{%‘;} pulx, A-¥(x 0

TS L{Y(x 0} =ys Pl

Y= Y(x, t), then prove that -

oY\ o
L{E}—_Py(&p) (50

where L{Y(x, } =ylx, B} '
TR, PR IR R SR 30 (R @
) :

Solve usmg Laplace transform {any
one :

, .
dy+2dy 3y = smty dy=

g 0,
o dt? dt dt

7% (when) t =0

e d2y | ' . T '
i) —=+9y=cos2f; yl0)=1, y| =1=1

( Continued )

@)

fo

@

26P/312

( 15°)

~ Paper : MTHC5C3 |
( Financial Mathematics )
Full Marks : 60
Time: 2 hours _

UNIT—I

Define the concept of inflation. 2

Compare compound interest and simple
interest in the growth of wealth over

time, in an. 1nvestment ' 3
Explain the concept of I‘lSk aversion

prmc1ple - T 3

Explain companson pnnc1ple Wlth a
hypothetlca.l example.

‘Suppose  the cash flow stream
(g5 X[, X2, -y Xy ) has xo <0and x; 20

for all k=1, 2, .., n, with at least one

- térm is strictly pbs_itive. Then prove that

there is a unique positive root to the -
equatlon B :

Xn C +x, IC" 1+ +xQC FxCHxo =0

( Turn-Over)




(16)

- Furthermore, if Y x; >0 fi.e., the total

. k=0
amount returned exceeds the initial
investment), then the corresponding

internai rate of return, I m(é)—l is

positive, 2+2=4

Or
.. présent

Expla,m " net value for

) _in_vefs_t_r;ler_lt_ with hypothet_jleal ~example. 4

UNI’I‘——II

' Define bonds and the1r types 2
b Corisider 'a 7% bond wﬂ‘h 3 years to
" maturity. Assume that the bond is

selling . at 8% yield. Find Macaulay

duration. . 3

N Explam Macaulay duratmn

e

@

.'_261_3/ 3.12.. o

Explam how to determine spot rate. 3

| Ex'plsun fOI'W&I‘d _rai_ie_.

Show that the running present values

- satisfy the recursmn _

PV(k] xk +dkk+1PV(k +1)

( Continued )

(e)

(17 )

where d, = is the discount
kk+1 1+ }
kk+1

factor for the short i'afe at k. : "5
Or.

Prave that the value of a floating rate

bond is equal to par value (face value} at
any reset point. '

Consider the four bonds having annual

payments as shown in the table. They

are tr'aded to produce a 15% yleld

En.d of year
puyments

Bo'hdA Bond B | Bond C Bond D

Yeart | w00 |58 | 0

| o+1000

Year 2 160 50

0 0

Year 3

100+1000{ 50+1000

0+1000 0

Suppose you owe T 2,000 at the end of
2 years, Concern about interest rate
risk suggests that a portfolio consisting
of the borids and the obligation should °

. be. 1mmun1zed £V, Vg, Vo and Vp, are
the total values of bonds purchased of

types A B, C and D, respectively, _what
are “the: ne_cessary -constraints - to

~ implement the immunization? . = 5

or

- .. Find the. convexity of a hon zero bond
-maturing at. time T under continuous

26P/312

ompoundmg

. (i’-"urﬁ'Over.)'_' |



3-. @
(b)

{c)

_(C)

(d)

(18 )

UnNIT—III

Explain short sales with 'exa_mple.
Define portfolio return with an example.
“Or

Deﬁne random return_ wi_th an e:iample.

Suppose that there are two assets with

r1—12 r2—15 (3] —20 02-18 aIld
is formed with

612 =1. A portfolio
weights wy =25 and w, =75. Calculate
mean and variance of the portfolio.
Explain féaSible set for aséefs.

- Or

.Explaln Markothz model

UNIT—IV _

) Exnlajn. -risk.—fi*ee asscts. !

)

Gwe a companson in between one-fund
theorem and two fund theorern

Explam securlty market 11ne

Let a mutual fund 1nvests 10% of its
funds at the risk-free rate of 7% and the

- remaining 90% in a widely diversified

~ - portfolio that closely approximates the

26P/312

w W

. { Continued ) “

{e)

(19)

market portfolio, which has an expected
rate of return equal to 15%. One share
of the mutual fund represents T 100 of
assets in the fund. Using CAPM for
price, find how much such a share
should cost.

Or
Explain betas for stocks and portfolios.

If the 'm_arket portfolio M is efficient,
then show. that the expected return 7; of
any asset [ satisfies
n—rr =P Ty —75)

Oim
o

or .
The ABC mutual fund has the 10-year
record of rates of return shown in the
colurnn in the table :

where f; =

“ABC Fund Performance

26P/312

Year : g Rate of refurn percentages
ABC S&P T-bills

1 14 1 12 - 7
2 i0 | | Y 75 7

3 .19 . 20 77

4 -8 2 75

5 23 L 12 | s8s

{ Turn Over )




( 20 )

Vear Rate of return pgrvgntages .
ABC S&P T-bills
6 28 23 | 8
7 20 17 73
8 14 20 7
9 -9 -5 75
10 19 | .16 8
Average | 13 | 12 | e
Standard deviation 124 94 1 5
Geometric mean 123 116 | 76
. Cov (ABC, S&P) © 0107 —_ '
Beta 120375 | 1
Jensen 000104 0
Shérpe 043577 | 046669

1. (g

26P/312

-Ehraluate the fund’s performance in

terms of CAPM.
‘Paper : MTHC5C4
- { Computer Programming )
- Fu-uMarks-45
Ttme 2 hours

—wﬁmqﬁwm,ﬁm.

Write which one of the fo]lowmg isnota
keyword :
fi) case - (ii) if
(@) go (iv) short

( Contmued)

{c}
@ !

fe)

(g)

()

26P/312

x =va? +b? tan(bJHogmy FCT

{ 21)

BArEFe e SO 6 2T MR, T

- Write what must be theifirst’ character

in an identifier, i » iyt outy

S Gl S e fordt | |
Define storage ‘class ‘dute’ "~ ">

19%7 3 7 fer1 _
Wr1te the value of 19%7

= 2 FAPAL LFP @Rﬂ 1N -
erte the equ:valent expressmn of
k* =2,

WWWWI

- Write x= P +b2 tan( ]+10g‘10y inC

equwalent form '

WW%WWWCQWCW@W

Write ‘four basic ddta types-in C with
storage capamt,y_;___:_, g

T I RN

x—(]%1]+(1++]*2 7:[’@ i= 5 w }—zﬁa T
ek 1 e v

Compute x-{3%1)+{1++)*2 “where i=5 and

=26 A TE RS R e

{ Tt Over’)



(4

2. {a}
B

{b)

(c)

(d)

(e)

26P/312 -

- while’ loop and ‘while ...

( 22)

TR T, foran | semRiRg TG e By

“Write what is algorithm. Write three

characteristics of algorithm.
"SI/ Or

9o MPR @cﬁlw ﬁﬁtﬁﬁéﬁasﬁ’sﬁ T
0

Draw the ﬂowchart to ﬁnd the factorla.l
of a number.

WW@WMWWW

Library functions are called from which
heade_r file? -

scanf(“%d”, & (x+y)); Gl
ey | =

- Find th'c - error in - the : statement
scanf{“%d”, & (x+v));.
‘do do’

... while’ W WF ‘while ..

RS ol B

Write the difference between -.‘do
do’ loop.
for’ SRETHT 2141 4 4 o

. Explain “for’ statement.

aﬁﬁwﬁwwwﬁwﬁ%ﬁw@m

~C g o

Write a C program to _prmt the roots of a
quadratic equation.

4

{ Continued )

(b}

fc)

26P/812

( 23 )

-GS Or
xm,x____.h__*_&__',___ up to n terrns__-_- e

ﬁffwfﬁaiaaﬁcsrmﬁ:nl

Write a C program to find the series

... up to n terms.

A CTREAT A< AT T
Write the
declaration. N
‘int a[1.972]; @gercl Ko Sferear o

Find out the error i mt a{l 972] ’

CO GF-TigF am vﬁwrﬁw 205 A
_ﬁﬁmﬁammmaﬁcawﬁmw
Deﬁne one- diménsi'o'ﬂal' array . in C.
Write a C program for reading a
one- d;mensmna.l a,rray of 20 numbers
and calculate the average.

-general form of  array

W%‘?ﬂ'/ Or

aﬁmnﬁzamﬁ@ﬂm, C#?Cﬁﬁ‘ﬁl
(RGBT .C T Tl |

Write a C program 6 détermine whether
a number is Fibenacci or nof.

. { TurnOver).



t 24 )

(d) 61 COFTT I BT SF FRAA W5 C 9w
A | 4
L Writéra C progiam to eompuj:e the dot
product of two vectors.

o WW/ OT .
| zﬁw5x5q@ﬁmﬂ¢ﬁaﬁﬁmﬁ0ﬁmﬁmn
Writé' ‘a 'C ‘program to add. two 5x5 {
matrix.
4 @ TEmTEEESE
i WEte tHe' géneral’ form of funcuon
name.

{b) CWWWWW@TNW%WI 2
- Write two. differences between global

and 1ocal varlables |

__ _aﬁwwwwﬁrﬁwm g
" Write two rules for callmg a functmn

(dj _WWQWQFQW%%"WHTW

| _:Wﬁ&ﬁCﬁ’wﬂﬁ*ﬂl 5
_’:;"_Wr1te a of program to eornpute maxxmum
 of three mtegers _\smg"funcuon

W‘*Fﬂ/ Or

W % TR afﬁ aﬁ waw eﬁw ghCil
Write a C program..to caloulate-factonal
2.0l an __5ix:1:teger ‘using .recur:sign_._, o
' ke
. 5 SEM FYUGP MTHC (5C1/
26P—30007/312 5C2/5C3/5C4)
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Paper : MTHCSB
{ Group Thedi‘j—n )

Full Marks : 60

Time :- 2 hours .

The ﬁgures in rhe margm mdtcate ﬁJH marks
for the quesnons

(a} Zﬁﬁ%}zl—%%efﬁ?a wge frgr - - 1
Deﬁne charactenshc subgroup |
!_(b)‘_ "ﬂﬁ G= (a) 1 a12 -e'{ﬂ, Aut(G) W\%T ! 2
Find Put[G), if G=(ayand al? =g
RCRE WA FiGoG AT flg—at

ﬁ@ﬁ?’wﬁmzmﬂwmcmaawfﬁw
a™” 1ezp:}],zm Z(G) 2% s G &%) 4

26P/40 - | { Turn Ovér )



@

{e)

RERREY]
(LR

Let f:G—> G defined as flag=a

be an automorphism. Show that
a" ' € Z(G) for all ae G, where Z(G) is

the centre of the group G.

{1 2’ G-cerrﬁs G291 B FWECH6T SoganG |

msﬁmqwm,eumﬁsmwﬁﬁw
Pz G ofe}.,
Let G’ be the commutator ‘subgroup of

a group G. Then prove t.hat G is Abelian
ifand only if G’ ={e}. =

@ 2E G 9B o, H o G @Bl Sorats.

wF T M6 GF b1 S AR | o T @

T(H)={T(h) he H), G 5Ba a5
Tereas | AR, I b GI B B TR
oS =, o a?j\fsm @ T (H), ¢S G B

SR T AL : 2+0=4

Let G be a group, H a subgroup of G
and T an autornorphlsm of G. Prove that
T(H)y={T(h):he H} is a subgroup of G.
Further, . show that if H is -a normal
subgroup of G, then T{H) is also a
normal subgroup of G.

@1 TF Inn (G), O G TRETRR HeRe

wﬁwﬁmﬁwﬁl R s I
G

.I - ——=In(G.

' 26P/40

Z{G)

{ Continued. )

(3)

Let ‘Inn{G) be the set of ‘all inner

automorphisms on a. group G, then

2. {a)

b}
_.ﬁ%rcﬁ‘raa“wﬁ‘mi’av

o

G _
prove that —— =Inn (G].'
z (G) o

W%‘T/Or

ﬂﬁGaﬁWﬁcﬂﬁ?&, CW.'@C‘?{\%TC’X
_Aut(q,f'%@wq@acmtﬂrw%n

I G is -an infinite cyclic, group, then

show that Aut((} is.isomorphic to
a cyclic group of order 2.

48 T @B W-STBRI 54 B

Give an example of non-Abelian group
of order 48.

aFF (T (TR Z3 DZ3 D Z,3 B e

What is the order- of any " non»ldentity

-element in Z3_EBZ3 ®Z3?

,256215\9 5 T cﬁlasmwﬁﬁrm
. _F:nd the nurnber of elements of -order 5
c in Zg GBZIS

26P/40

( Turn'Over )



{4)

{d) U65) W U720  Z, WFR TN

(é)

26P/40 .-

. 'H]_, H2, e, H

mmcmﬁaaﬁ%mﬁwﬁsm

AT . 2+2=4

Express U(165) a.nd U (720} as external
direct product of cyclic additive groups

of the form Z, .

B e

m|O(G), (98 e @ G3 Lq%r m &9

'%Wﬂﬁwﬁﬁl

If Gis a ﬁmte Abﬂhan group and
m|O(G), then show that G has a
subgroup of order m. '

w937 / Or

Wi G ab wm oizall’
H, H,, .. Ha e e YRR

@,m oW T (@ - G- N

Hy, Hy, ..., H, 3303 aers s73@ed s
W%| -

If a group G is the 1r1terna.l d1rect
product of a finite number of subgroups
' n, then prove ‘that G
is isomorphic to the- external direct
product of Hy, Hy, ..., H,.

{ Continued }

(a)

(b}

()

@

26P/40

t5)

wwaﬁﬁamp Wpcﬁ‘\ﬁwvfmr
(B0 (TPSA @ G KA | '

Let’ G be-a group of or‘der p?, where

p IS a pI‘iII'Le number Then show that

- Gis Abelian.

S53 A Shie |

Find the class equation of S3.

BT 6 GxA > A G5 O R (O

ST A R mw kernelct GA &5 Tosh

stow R 1|

Let *:GxA— A be a group “action.

Then show that kernel of this action
forms a subgroup of G. '

I o= (12; (345] 1:—.'(.12:3] (4'51535, e

& WF T g WA PR 901 we 1l

ﬁ‘?ﬂmiﬂ,ﬂ@&ﬁ@‘ﬁpessﬁﬁﬁ

_%ﬁr@mm—pcp —121-3{1

If o =(12)@345), t~(23 (4'3)e85, then

determine whether o and t are
conjugate.  Further, if they are
conjugate, then find an element.p€ S5
such thatpop ™ =1

{ Turn Over )'



e} W OTH GG Ay

(6)

e w @
Plg. d=g-a=gag'3s .wm .  sceEfie
pGxGeGWﬁﬂﬁCﬁ@miﬂﬁ@G
SRR @, (ww @@ fFEh G e
W?WWWWW%WW|
2+1+2=5
Let G be a group. Prove that - the
mapping p: G)&G—')G defined by
plg =g a=gag™
Is this action a trivial action if G
is Abelian? Fmd its ké_rnel and . ﬁ

.'_stabﬂlzerGa L S i

W/Or !

‘-.W‘Q’HG@CWWO(G)«vp T p

4. (@

()

26P/40G

B R ke s nz11 C‘:TC@C?{GQT@

Z(@G)#lep. 5
Lethe ag:roup and O{G} = p", where

pisa pr1me number and n>1 Then

show that z (G) # {e}

“S6 T 1B <O W " S SR 7 1 |

“A group of-order 56 is snnple Is th1s
statement ’crueD

839 IR FRe 3~%9|zen%ma %ﬁl\sm r 2

Find all Sylow 3—subgroups of Ss.

{ Continued }

Is.a group action. |

(7))

() 4R 2F G (OMT @ pg TS p AR g (Nfed
AN ACS p < g TF pig-11 (I8 (e
G <61 T8 ¢ 3

Let G be a group of order pg, where
' pand g are primes such that p<q and
pig-1. Then show that G is a cyclic

group.

() Eme T @ B AW B GT R e
PR pTeealh b G W =W | -5

Prove that any two Sylow p—sub'groups
of a finite group G are conjugate in G.

weigT / Or

@ 2 G B AN o | ISR @ OB G
e ST TR 1+ kp IR W, TS
1+ kp|O(G) 91F k 20.

Let G be a finite group. Show that tlte
number of Sylow p-subgroups of G is
of the form 1+ kp, where 1+ kp|O{G} and
k=z0.

ek

26P—3000/40 5 SEM FYUGP MTHCSE -
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( Core ) -

‘Paper : CHMC5A

{ Inorganic }
Full Marks: 45
~Time:2 hours

The ﬁgures in the margin mdzcate ﬁJH marks

' for'the questions -

1. wr® frarcams wm_%w_ wfitf%{\em . 1x5=5

Choose the correct answer from the
following : o -

() o ﬁmﬁr erizﬁ w CHsa R
W’Ezﬁm '

Which of the followmg fragments is
isolobal with CH3? '

f MaEOs i) Fe (€O)s

(i) FelCO),- S (w] CO(CO)5

26P/127 © (Tumn Over)



VT s

e

{b}

{c)

(d)

g

(2},

TS SIGFS RhF WY R 9
What is the oxidation state of Rh in
Wilkinson catalyst?

iy 1 S ofii 2

(i) 3 fiv) 4
C04(CON ,® H$-4TT T SRITD TA

The number: of : metal- metaj bonds in
Co4(CO]12 is

G4 i) 5

{iii) 6 . (w) 7

LIECIICE L] @ﬂﬂtﬁﬁ m TS S 9fo+] 2
Mica are the sheets of tetrahedra of
i} 8104 (u) 8i0,

Thin- -layer chromatography (TLC) ==
Thm layer chromatography {TLC] is
i . . L

partltlon chromatography

(u} mﬁasaﬁm E?Efﬁﬁ ‘=TF'

26P/127 .

_ electrlcal mobﬂlty of i ionic specu—:s

.\"(m} C"W‘f @’Cﬂ% SITI%

adSOI'ptIOIl chromatography
(iu @m abre =

_ None of the above

( Continued ).

e uy

{3)

2. R R @R At o T R : 0 9x5=10
Answer any ﬁve of the followmg quest:ons
g (a) YT zrfﬁzcim ﬁfva:m— conc. HNO,; W%

H,80, I4eR R @1 Cﬁmﬁmﬂmﬁr
o, Ry s 2

* The . direct nitration of ferrocene using
" conventional reagents like conc. HNO,
and H,80, is not possible. Explain why.

(b} mﬂﬁs’amaﬁm{%ﬁ%{ﬁm@
Wﬁﬂaﬁr@«a&mmwwv 1+1=2

~ What is an 1soloba1 fragment') Explam
" the concept thh two examples

(0 Sftorm. e G TR ama er:m I
TR N G P . 9

Expldin the structural and bondmg
différences - between - terminal and
bridging nitrosyl ligands. - '

(d) Fey(CO),T T Wod ST% 31 901 1+1=2
Draw and descnbe the structure of

" Fe, (CO]12

26P/127 ( Turn Cver)



26Pf127

(4)

fe) R PR <% fdl | Ry = 0-=® R, = 13 GP1E

ﬁ”‘ 1+1=2

Define Rf value What is the s1gn1ficance
of Ry =0 and Rf-—l? :

'(f){ﬁm (Np012)3 cﬁer* SR emm TG
[ 4 |

 Explain the island wiodel of bondmg in
{NPC12)3 '

_ UNIT—I
. Answer the followmg quest:ons

(a)CEFI?IT"'% T IR ?ﬁ% G
WWWWWW?[WWJ

Describe the mechanism of hydro-
formylation: of alkenes uc:mg cobalt
catalyst. - :

b & e (@ ww W IR H 2

@R e R yafis Resw afEmh
HCeEA 9 | RN AP (@GR e

FECI 1+1+1=3

Does ferrocene behave like an aromatic
compound'-’ Discuss the ~electrophilic
aromatic  substitution reaction of
ferrocene. How does the reactivity
compared to that of benzene?’

{ Continued )

~{c)

(5]

oA . weEhee. WAl @R
ofRIRTRCaE T R S

-Wiﬁﬁwﬁﬂﬁﬁﬁmﬂigﬁmﬁw 3+1=4

Discuss ‘the  mechanism of
polymenzatlon of alkene by Ziegler Natta
catalyst. What is the role of trialkyl
aluminium in the ca_talysis?

UNIT—II

4. Wﬂmﬁa@ﬁﬁm o 3x3=9

Answer the followmg questlons

fa}

PSEPT -{Polyhedral . Skeletal Electron

Pair Theory) 99T $ Rhg(CO)g T

- [Fe,CCO),]7 v af¥e Tsﬂﬁﬁﬁ g e

{b)

fc)

26P/127

9 ) - o 3
Using PSEPT, classify the type oi"_ __éluster
formed by Rhg(CO)yg and [Fe,C(CO), 12
ToR FEE s FogE? TR (06
FERT IR TR F47 ) 1+2=3

What do you mean by metal clusters? -
Illustrate its classification  with
examples. T

4B fifEre e -iRE o (@ o 99 IR

01 TR o] ) R wWREA oW,
afefer RfER = pur Toirmng a5 Ao
e - 1+2=3

{ Turn Over }



{ 6) - | (7))

Design a synthetic route to -prepare ' _ () () fEa B %W R RIS

a mixed carbonyl-nitrosyl “complex. GRS F T L (PRI Gﬁf—ﬁﬁm
- OQutline possible - starting - materials, 0 3

reaction conditions and the expected

s tructure of the ﬁn i pro duc t. Based on mechanism of separation,

classify chromatographic techniques.

UNIT——-III o _' | (i) oI BT e 3T 3R e e ot
| ' | TR W | 2
5. ©HJ IR T *@'« - : 3%2=6
- What are the mobile phase and
 Answer the fohomng questmns.: . ; ' stationary phase used in paper
(a) QEIRF RRA AT I W @IS T | chromatography?
i Ry s sy - 142=3

How is borazine prepared? Discuss the

. . . * W *
nafpire of bonding in borazine. .

e

) v G B S 1yx2=3
Write short notes on '
'{1) S1hcones

(a} Phosphazenes

-UNI’I‘.-—.—IVI_.-' S o

6._*"&1@1&@@&%1%%@% s
Answer any one of the follomng questtons
o) T Gl B - L 2Yea=5
Write short notes on 1 -
i) HPLC o

fiij Partition chromatogra.phy . _
26P/127 - { Contiruied } b 26P—3000/127 5 SEM FYUGP CHMC5A
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CHEMISTRY

( Core }
"Paper : CHMCSB
. (Physieal)
" Full Marks : 45
" Time : 2 hours

The figures in the margin mdtcate qu marks
. - for the questzons

1. Tﬁﬁm«wwhﬂw@‘@m 1><.5'=5

Choose the correct - answer from_-- the
follomng

fa) oo fﬁWWWWqu

‘Which of the followmg has the hlghest
boiling point? E .

i) 01 :f’am NaCl / 01 M NaCl

fi) 0-1 T MgCl, / o1 M lv,{_gc_lj2

fiig) O-1 f}.’m.qas’w._/ 0-1 M Glucose

fiv) 01 Ta_ MCI 3/ 01 M:AICL,
26P/128 { Turn QOver )



(b} Ry SEArAreaie w@y wmd (@) N

aﬁz&rww%mﬁw f& 277

What happens to the 'vapour pressure of
a solvent when 4 non-volatile solute is
added?

i} feg / Increases

fii) w7 / Decreases -

fiif) 4 Af¥7 /. Remains the same
fivj “EU Q’?I f Becomes zero

(cj W@mwﬁﬁﬂmwﬁ?

Which of the followmg is a partial molar
quantity? -

- {i) YIR-¥I-/ Molar mass -
() aT5BF F4F / Acetic factor

. () IS KeY /. Chemical potential -
- fiv) RSRR ./ Fugacity .

{d) WWWWWK WK 7

W G AR ?

" 'In which ‘one of the follom:ng chemlcal
equilibria X, 2K ,? :

i) 20 +02 (g) = 2€0{g)
i} 2HI{g) == H2 (g}_+12f {o} -
(8} .NOy (g) + S04 (g) = NO@) + 50 (g)
(iv} 2NO).= N, ) +O2 ()

{ Continued }

(8)

(38)

R Twer eiTs aﬁwa’zﬂmm sre{ Bl
CRRSADE @l oryaie, ¢ Tasors & @ 0

- The temperature above. which an

antiferromagnetic. material becomes
paramagnetic is called -

i ﬁ'ﬁ’ Tl / peak temperature
{it) Ry T / base temperature
(iii) fosficem T¥eet / critical temperature

' (zv) Cich W‘T / Neel temperature ;

.Wﬁm’frﬁﬁﬁﬁa%@ﬁm L 2x5=10
Answer any ﬁve questlons frorﬁ the
following : - S .

W‘FWWWW*HWWWIWW

fa} -

{b)

{c}

26P/128

AR ﬁ% ﬁf??aw w‘@m‘i famr
- %3+1./2+1/2+1/2—2

Define osmosis and osmonc pressure
What are isotonic solutions? Give one
pair of example of it

What are the conditions for the va.hd1ty
of Nernst’s distribution law? - -

WWHWWlWWH%W
_Wﬂﬁ%ﬁfd%ﬂﬁa‘wqm L 1+1=2

- Define chermcal .potential. How does
_chemical potenual vary. . with
_ "temperature and pressure'J o

( Turn Over



(d)

<o aerafRe R tafa @ B g

- RfeaR SIER A | 1+1=2

 What is meant by degree of advancement

(e)

of a chemical reaction? Explam the term
‘reaction quotlent’ '

afem B wq @ Eazr% c‘r*wex,
m%mﬁﬁfw«wqwﬁgt?

"What are the different ':'ty'ﬁes of

polarizations that may take place when a
molecule is placed in an electric field?

I C—H W C—Cl THER -G T

&4 04D WF 1-5D &, (%8 CHCl, 9F
CH,Cl S fac® ae MW oy a1

.". The bond moments of C—H and C—Cl

bonds are 0-4 D and 1-5:D respectively.

.+ Calculate the dipole moment of CHCI,
_ and CHacl o

‘Answer: - anY threé'-'--quastions: "frofh the

UNIT-—-I

follewmg

'l(a)maﬁw%aﬁegﬁﬁmwa@—ﬂw

(T 7'+ S W g N w9

Derlve the ’relanon between the bonlmg

26P/128

point elevaﬁen of a solution a.nd the
mole fraction of the dissolved solitte.

L:3%x3=9

( Continiied} -

()

- State Raoult’s law

(5)

OB @B T 1002 e (7R
0-0107® F&F® W 0CI5YA BTRW
Eﬁhkwmaﬁazs"cwi[hrﬂ% |
PR WA Ry w1 (F e, 25 °C

eSS, Py =23-756 torr) 142=3

Calculate the
total vapour pressure 1owermg at 25 °C
for a solution containing 0-010 ‘mole of

-sucrose and  0-015 wmole. of urea

'cilssolved in 100 g of water. (At 25 °C,

{c)

PH20 =23-756 torr}

(9% TFET IR R 05 o oolRam

R EA W 9B 024 °C TS Colib

@ | (5% TTE IAT UF TAAE WAGH

Romm w@ am w0 (R e,

| Kp=186Kkgmol™) .y,

“ What is van't Hoff factor? A 05’ percent

aqueous solution . of  potassium

- chloride- was . found - -to- - freeze . at
- ~024°C. Calculate the van’t. Hoff

B cbm%m -

factor and the degree of dissociation
of the - solute at -’ this concentratxon
(K = 1-86 K kg mol ).

Write short notes on. -

(z) Wﬁwwﬁa/

26Pf128 ©

HNernst’s distribution law

(ii) 7E W¥ME / Solvent extraction

14x2=3

{ Tarn'Over )



(6) | (7)

UNIT—I1 S . e} 30°C Sxeore woR e RfEndr I
o K3 9 29x107% atm. I P 571 1 atm
Wﬁ mmﬂﬁﬁmﬁﬁm . 3%x4=14 : -
_ : -, (o sozclza ﬁ'GITﬁ‘{ w ﬁ«f@r I 3
.Answer - any . four questions from the .
following , o 80,01, (@) =80, @) +Clzigl
- - At 30°C, the value of 'K, for the
.(a} o WA TR W ﬁi W_? ﬁ?[q;" . : Co ~fo]lowmg d:ssomaﬁon reactmn is
. 0 R ‘T‘C“@I TP S 1+204=8Y% ) 29 x1072 atm. I total pressure is 1 atm,
- What ‘do you mean by partial molar - then ‘calculate the degree of dlssomatmn
quantity? Derive the Gibbs-Duhem _ " of 80,CI, '
equation. ' |

302012 (=) *"302(8}+C12(g)
(v) PR T ! e T | O

- feraw WWWW%‘@WI - } i, 6 ﬁ%ﬂf’ﬁwwﬁmmﬁmmmf%?

K X 1+2%=3% ' i+1=2

' Stafe the law of chenuc:al eqLuhbrlum _ L ' Deﬁne fugac:lty What is, 1ts phys:cal
Derive the law of chemical equilibrium i s1gmﬁcance?

. from themodyna.rmc con31derat10n ‘

L - i) W TERe AmREE AY 1-0%E, B

(o & wﬁ%ﬂm%ﬁmwﬁwﬁmww 5 o 2:0 99, C 60 TA F DT 20-0 77 Bl
f'*f_Wl L . . . 1+2%=3% ' _m%ﬁawm C@Wﬁﬁﬁﬂm
- Write the Le Chatehers pnnc:1plc and ' _ o _W b fﬁ%ﬁ ‘51‘1;" kAl o o 1%
discuss in detail. . .. . J i ' 3A+B = 2(’,‘4-}32
o - ot e | . ‘Calculate the equilibrium constant
(@ 7 ﬁ""aﬁ“ TSR e y | for the reaction 34 + B = 2C+Dy; if
fréserer S 4 - 3% _ at equilibrium there are 1-0 mole of A,
Discuss about ~the’ - quantitative : ' 2-0 moles of B, 6-0 moles of C and
- dependence of equilibrium constants on : 20-0 moles of D in a one-litre vessel.
pressure. : |

26P/128 ' | {.an__tinued;) ; 26PBf128 . - o0 LU Turn Overs)
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- UNIT—III

5. Wﬁmﬁmww 3Yax2=7

Answer any two questmns from the
fallowmg ' :

-{a) 95 EE TR - daee] e & oqmne :
: as’ﬁw—‘sr*i’ﬁ? HTRIICH! T A1 1+2%=3%

What is meant by polanzabxhty of a
" molecule? Derive the Clausms Mossottl
equatmn

(b) gﬁ%ﬁ AT WE RN Ak @
W?WW @ﬁﬁ%ﬁﬂﬁﬂtml
T 241%=3%

- What are magnetic permeability and
' magnetic = susceptibility?” 'Dcduce the
relationship between them.

(o) ﬁ%ﬁ GIEO) ﬁifﬁ‘ﬁ w m‘-a— 'R omfe
WWI S 3%

Explam the uny method for the
determination of magnetzc susceptibility.

ok
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1. woTe AR o9 wE Seao AR Sfteat ¢ 1x5=5

Choose the correct ap_éwer from the

following : o '

(a) TS SRR T @R roEReE TR
Which of the following drugs is
classified as an antimalarial?

0 SN

Parace'tamol

26P/129 ( Tum O:ver)'



(2)

(i) e
Iboproﬁn

fiii) &L
Chloroquine

(iv) TR
Sulphathiazole -

(b} W@Hﬁrﬁ@ﬁm—aﬂaﬁaﬁm aBIe YR
(ceg erhl) wive 2 e ?

Which of the following reactions
invoives the umpolung (reversal of
polaﬁty} of a carbonyl compound?

(i} Bemre e
Grignard reaction
fii) Sow Rfemn
 Wittig reaction _ o
fiii) ' R-7es Rrwge -
Corey-House synthesis

(w} «431‘\6’?{ ‘Elfﬂﬁﬂ

Aldol condensatmn

26P/129 : { Continued )

(3)

o) TR ﬁwﬁr B o a@aw TS
ST AT AF ? ol
 Which of the following is .a three- -
membered heterocycle containing an
oxygen atom?

(i) <&
Aziridine
fii) =
Oxirane
(i) 1A=
Thiirane
fiv) Feam
Furan

(d W@m@tﬁ%ﬁﬂwv'

Whlch of the followmg isa punne base‘P

{i) w725 foA
Cytosine .

“fi) AR
Thymine -

(i) TR
Uracil

(w} g -

Guamne

26P/129 . | . (Tum Over)



(4) (5

fe) ©FR FFGT O dﬁ:‘T "‘[TE W m. Z‘ﬂﬁ‘ﬁ fc) FTo e synthetic = equivalent(I¥]
(BT viET 7 ' synthon@[ f&ar Vax4=2
from the follomng '
" Which of the following compounds is Wn‘;; tsmti(:\?aientrs | |
- a five-membered aromatic heterocycle'D syninetc eq
f) FiRRe - . () PhCH,MgBr
Pyridine o | © fij) CH,CH,CHO
i) aReem R .  fii) CHZCOCL
_ Thiophene ' (w) CH2 —CH—Br
i e (d) DNA, RNASES ﬂfi ‘{f@?ﬂ S w1 2
' Henzene ' DNA is more stable than RNA Explam
fiv} DB CoroeER - o
' 51
Cyclopentadiene . . fe) AT o o1 ﬂwﬁwr a_ 1T
o ' ﬁp{“ T 1+1=2
2. T ﬁﬂ’ﬂﬂ ﬁ ﬁrﬁﬂ ﬁsﬁ‘ﬁ T ﬁ};ﬂ I 16 7 Write the structure a.nd orte therapeunc
x5= _ L

‘use of chloramphetiicol.-
AHSWCI‘ any five of the foIlowmg questmns

() s By aa'afbe &, T 41 | 2
Explain  why - pyrrole . is aromatic

compound. o o m oty

(b) SREAGT RS Ww G P o
AR GfBE sRF e Y R TR w0 141-2

() o R T 1412

Complete the followmg reactlon.a :

o _ _ i) [‘j + CHy0 + HClL ———>
What is iscelectric point? How is it e .
helpful in separatmg arnmo acid from
a mixture?.

o - | rm Over )
R6P/129° : o (Continued) ~  26P/129 { |



(6)
‘UNIT—I

8. ©oM erpTiEs e f

Answer the following questions :

fa) “@w, RBSIm W wwlm ek

ﬁﬁﬁg@%@ﬂﬁﬂ@ﬂ%ﬁ@ﬂﬂﬁﬁﬁy 2

Pyrrole, furan and thmphene are more
reactive than benzene fo electrophlhc
attack. Explain. .

(b} --aféfﬁﬁ:r e wﬁma sﬁﬂw S | 1+1=0

Draw the structures of Azlndme and
Oxirane. :

.. Write one :methed, of preparation from
the following (any. fuwo) ;...

) PR
Pyndlne

{u} 2-7@5 W’FT :
2=N1tropyrrole : | _

(i) BTI-2-ver R afbs
Furan-2- sulphomc acid

(iv) e "
Pyrrole

26P/129 - - { Continuied )

(7)

@) e SfaRerr e v (R @ 3) ¢ -
1x2=2 -
Convert the following {any tqu) 2 o
(i) RS o R
" . Thiophene _froin butane -
) fARfE = 3-7{@’1%%@?
3 N1tropyr1dme from pyndme
(i) TR o RS
Furan from furfural
fe) Y G BT (R @magen) : 0 2%x2=5
~Write. short. notes on (any two)

(1} mﬁs ﬁtmﬁ
Hantzsch synthesis

Knorr quineline synthesis
(i) Reow s Rom

Fisc_he_:r indo_lf:_ sYn_‘_chgéis :

26P/129 { Tuirn Over }
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UNIT--1I

4. O ApPyad Tew o
Answer the following questions :

(a) Wﬁmﬁw'mﬁ:ﬁ fceer a1 ¢
& «foq, Mﬂﬂﬁﬁﬁ?@lﬁaﬁwm@

S TURT N 041=3

Synthesme alamne with the help of
Strecker’s synthesis.. What happens,
when alanine reacts wnth nitrous acid?

(b o - (R W-ﬁ"fﬂT 4! . 2
Discuss the a-helical structure of
protein, :

e R TR ——
i, 3“1@7{’@%@%%@%@%@
_;E : 1+1=2

What is ninhydrin reagent9 Explain,
with chemical reacuon how it 1s used
to detect amino acid’ ER

USRI/ O o
sl B i T B oqene

- ﬁ’%ﬂ‘!iq AL 1+1=2

What do you rhean by pnmary structure
of a peptide? What is denaturation of
a protein?

26P/129 { Continued }

(9

UniT—II1

5. e e a7 Bl

Answer the follom*]g questions

fa) ‘Target molecule i Synthonﬁ’ R

e o PR £ £
Define the terms %target. molc__cu_le’ and
‘synthon’.

() FGL Fwm & @2 @&©F F0EH
TS AT I I @ TM (Target
Molecule)s (FCLF e Fq2, - 1+1=2
What do you mean by FGI? How would

" you synithesize the following TM working
reverse with Aldol transformation?

C >

N Non

H

{c) Wﬁﬁaﬁ%ﬁﬁﬁﬁwawq

40 . 1+1=
Disconnect and Synthesme the following

as directed.:

" {Corey-Houseé transfortnation)

(i} m/ _ (Wittig transformation)

{ Turn Over ).

26P/129



(10 )

WS Or
e i SRelb g (TMJI 3RI 9Bl
Qe 193 T e 1+1=2

Suggest a retrosynthetxc route for the
following target molecules : :

 fi} Ph—CH,—CH(OH}—CH,

(i§) CHy~CO~CH;—OH '

UNIT-—IV
6. Wwﬁmmww 2

_'Answer any one of the fo]lowmg questlons

{a) wﬁmw‘rﬁﬁaﬁmwr

Synthesize one method of guanine.

{bj DNAwﬁzﬁméfrﬁﬁwwl

Discuss the Watson- model of DNA
. molecule.

_ N UNIT—V _
7. o] ﬁﬂﬂ{@ R T @B ’@—q ﬁ‘m 2
_ Answer any one of the following questlons :

fa) CoRIOOIER gge-Aa@ 9B e |

Write one method for the preparatlon
- of paracetarmoi. '

26P/129 :  (Continued )

( 11 )

(b} “werwl  woaE gl ofeenRl R
G T 17 W
“Sulpha drugs are bacteriostatic but not
bacteriocidal.” Explain.

L
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1. wﬁwwwhﬁw&w\sm © 1x5=5

"Choose the - correct answer from the
follomng ' ' St :

(a) er@ﬁ’ﬁﬂmwm
TR

Aquaporins are formed m celI mernbrane
by

) @Tﬁzw SR er’%a
mtegral membrane protems
(u) o anr zr’ﬁ“m

penpheral membrane protems

26P/27 .- ( Tuin.Over )



(2

(iii) T e
phospholipids -
fiv) 89 (IICACDRE T

None of the above

(b) mmﬁ%ﬁwwww __ 3 w9A
AT 27 AT |

Closure of stomata of normal p;lants can
be induced by -

i 1AA
{u) ABA
fi) GA4
{iv) @ORY STFATAN .
. - All of the above .
() TR CEWCH SEIT RAR (cwaw @ﬂzvnﬁm)
bR TR A=Y

Which of the fol'lowi_ng_ls nqt an example
of membrane transporter protein? - .
() O 2B A (/e @R
Channel protems and - Carrier
proteins
ffi) AOPTE
Pumps .
(iii) ToRro™ o aﬁsvr’ﬁa |
Symporter and anuporter
fiv) SF@ (FRALIRIZ 7=

None of the above

26Pf27 : { Continued }

(8)

{(d) T TAS NoH FN TG TA
The hormone which helpsin. ﬂowenng is
{i) oiBB'SiEe / cytokinin - -
(i) &A@ / gibberellin
{iii) ¥ A= / florigen
(iv) S / auxin
fe) T RITEARRY RN SrATAG! XA

The end product of gluconeogenesis is
{i) faoree glycerol _

(i) <«fS5RA @-a / acetyl CoA

fiii) 3331?’& / glucose

(iv) “N3FCSH / pyruvate

2. Wﬁ@m\fmﬁmwmﬁm . 4x2=8
 'Write short notes on any two of the
following :

(@) Q-BF / Q*CYCIC
(b) IWFY / Vernalization
(o) o afSey RE wfeesw
 PB-oxidation of fatty acids
(d) DR AFEE G YA 2T
Mechanism of sieve tube translocatmn of
food
3. o R P R @RS T G e ¢ 6x2-12

Write explanatory notes on a.ny two of the
. following : :

{a) FEN ﬁﬁwﬂm a*f%: o W*F@i:
Loadlng and unloading in phloem
transport

26P/27 | " { Tum Over )



(4)

(b} wfdwee v afiEmT
- Oxidative phosphorylation -
¢ TRTeR we (e

Esgential mineral elemernts -

{d} CAM Sfew .
CAM plants
4. Wwwﬁmﬁm:%@mmwﬁmwﬁmw
AT PR o v i 0 248=10

Define plant hormone. Write, in. brief, about
the discovery and physmloglcal functmn of
auxin in plants

e d
. A ﬂa@ﬂwﬁs?wmwwm
EE AR . 2+8=10

What is extra-stomatal transpu‘atmn?
Explain the mechanlsm of opening and
closing of stomata.

5. ﬁ“@?@‘ﬁﬁ@ﬁhﬂfﬁmmaﬂfmww‘m—cﬁ@m
- Pega ol .. 8+2=10

Describe the c1tnc acad cytle in- plants How
__ca.n this cycle be regulated?

_ WW/O}' :
- IRRTECEa 8RR oRe iR eiRes zr%m Ll
Sl 2 7 P AR RS NP1 248-10

Where does the process of glycolysis -take
place in eukaryotes" Describe the process, of
_\_glycolysm BT

* .k ) :
26P—3000/27 5 SEM FYUGP BOTC5A
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1. (a) wﬁmﬁaw%mﬁ’%ﬁf@m 1x3=3
Choose the correct anSWer from the
following : :

(i} SFE (FECHT Z‘?Jf“f@] x> tf@a TEYE T4
. e T 7
Which of the followmg IS not a tralt

that should be mcorporated in the
' crop plant?

ﬁﬁmﬁmﬂwﬁw{%ﬁmﬁ | |

. Decreased | -‘tolerance to
enwronmental stresses

(2 TR
- Increased yield _

26p/28 | ( Turn Over)



(3) sl ffRiR) e aifscaiy el | ) R e e 1x2=2
Resigtance to pathogens _ Fill in the blanks :

(4) CTR-TO &S e o 9% ' A Ey i"@" s ‘%‘*{ PR SR Eﬂ_ el
_Incree:secf . to%era_nce_ 1_:0 msect _ The increased performance of F1
pests.’ . ‘hybrid-overits parenits is eaIled o

{ﬁ)ﬁwﬁimm%wﬁmwﬁsm SHES (u) T’ o Yo o
%@5 S aiﬁm? . . . _The term gene was cmned by

Who is recognized globally as the - 2. —ﬂsﬁmﬂ{aemwcﬁmﬁm(ﬁ @mf‘-ﬁﬁr) 339
i father of the Greer Revolution?: S
Write short  .nptes., on the followmg

(1) cefETHeE | | {any three) : .
 Charles Darwin (a-) s TR R R
@) R SRR Inbreedmg depressmn R
N.EBorlaig : B 63’% W”’/ "Test Cross. .
@), WA - (e ﬁi%mi% 7 Polyplmdy
B M S. Swammatha,n ' ’
(@) CwR N e
. Stanley Cohen .- = 3. %—«1 ﬁm/—cﬁﬁ ﬁm W{@ YT (Bl
o (R e o) o BYxa=11

toal

(d) Qiﬁﬁ!% 31@7—'57 (Qﬂ“ﬁﬂﬂ) / Apomms

_::(m) _W ‘M.H ALY m I Answer/Write expianatory notes on the
) _Wl'ueh of the follomng is pre- _ following (any two) : e

2
requlslte for crop 1mprovernent (aj W“ﬁﬁ@?l@ ca f@ﬁm ﬁ._
A1) m@ﬂq/ Hybndlzation ..~ Genetic basis of heterosis

2] W‘W! Genetlc Vanatlon ' | (b) e W ﬁ'{‘ﬁ fl""T : - W

| - offefsy 1 -
(3} %Q"iﬁa@ / Mutatlon : ) _ r : e o

_ Distinguish between mass selectl.on a.nd
(4) T/ Male sterility - _ pure line sélection.

oo

26P/28 . | ( Contjnued ) 26P/28 L (TumOuer)




(4)

o) ’RWW?IWH‘{W‘IWWWW
@"!

How would you perform hybndlzatmn in
& self—pollmated crop? PR

4. WWWWﬁWWm%mﬁ
ﬁmﬁﬁmﬁ—ﬁﬁWWWI - 7+3=10

Write the: major  achievernents of plant'
breeding with example. Mentmn any two
undesn‘able consequenceq R

WWI /Or

WWW&WW&WWW%
ﬁwarw%ﬂ“m%wmwx L 1H2+7)=10

Define plant breedmg D1scuss ItS main
objectives and various breeding systems.

5. lﬁﬁﬂ"ﬁmﬂ% MWWWW

Rem o ey T 5+5=10
What is distant hybridization? How h_gs _
biotechnology -~  réevolutionized . crop
- improvement? : e
WW/ Or.

_‘i;vf!l cwsqq = ﬁsv'w -@éﬁla S
oA %%'ﬁ ﬁrﬁw WW ‘ﬁ?ﬂ RiLH]
4 | e B . 3+(3+4)=1
What are centres of -origin? F‘xp}.a.m the role
of domeshcanon and plant genetm resources
in crop 1mprovement
26P-3000/28 ' 5 SEM FYUGP BOTCSB
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1. oo fmRee w% Uesch ik Shlea i 1x6=6

Choose the correct answer of the following :

() “TE-CGR-SINR TR @01 FRA /o
SSIEFITI P W | o
‘Potato-Dextrose-Agar’ is a solid / liquid /
liquefiable solid medium. '

(b) TN EIAICRF @R W AR/
RISl A C AT R
Oldest bacteria are known as
Archaebacteria /  Mycoplasma /
Cyanobacteria. -

26P/273 . _ { Turn Over )




2]

(0w BRE [ coResel-(RER SRR /
cefioa SiRam wel frew o = |
Chickenpox is caused by Salmonella

 typhi / Varicella-zoster virus / Variola
. virus. . ' '

(d @ @ CEERE FE @R[ @y
HOH SEfS 7

et afscan sl / were  aiforany
el [/ WA 9 ARSI WA

NK cells belong to which type of immune
system?

Adaptive immunity / Innate immunity /
Acquired immunity

fe @ AfER WG @ crzfef’sﬁ“b"fii
R ? |
fepfa /=l / @R
' Which cell of thé immune system does
not perform phagocytosis?
Neutrophil / Eosinophil / Basophll

() GFoF, OB RERIR R S Jbl
R B me gwee A, el /
(&% (S39 ./ IO @AM =98 =7 |
Transduction, the process of genetic
material transfer from one bacterium to
: a._nother, _is mediated by plasmids /
phage vectors / cosmids. -

26P/273 { Cornitinued )

{3)

2. w5 &= o (R oo ol < .. 3x3=9

Write short notes on (any three) :

{a) PR LG / Koch’s postulate
{b) C"fﬁ?@ﬁﬂ / Pasteurization

() =W PR / Quorum éensing
{d) FAfEide / Autounmumty

e) R- o fB-corms @i+
B- and T-cell epitopes

.mmaﬁ?mmemﬁm@

@RERIN Ww B aw-oitfe we am-eeabe
@AERIA Twe qLeS nde Feo 2+3+5=10
What is Gram staining? Define Gram-positive

.and Gram-negative bacteria. What are the

structural differences between Gram-positive
and Gram-negative bacteria?

"] /Or

@ERaR e TR Rfen o 1 Pdy w411
CERTR growth curved Rfea =91 & 7 e
FeRre T2ed Rfew ¥ 439 $911 3+2+5=10
Distinguish the different types of bacterial
growth medium. What are the different types

of bacterial growth curve? Distinguish their
different phases with neat diagram.

RS B2 e oe AR v Rea

T fbam tice Reter® I 41| . 2+8=10

26P/273 . - (TumOver}



{4)

What are bacteriophages? Describe in detail

the lytic and lysogenic cycles with proper
diagram. .

ST/ Or . '

el B @2 TR @@ Toerm I w2
Tgeerd ARze D afdteies T T afteRe
TR a1 &R W a9 | 1+3+3+3=10
What are antibiotics? How are they
produced? Mention the names of three
widely used antibiotics and names of micro-

organisms from which the antibiotics are
_ extracted.

5. wife wPREWEN R | (e aFce-
AR eifie R sme w9 1+9=10

Define - acquired immunity. Explain the
mechanism of antigen-antibody interactions

in hosts. . _
' we:T /Or
RIS <O T
Write explanatory notes on : _
(@ o" Ry wr-iREG sy 3
Major hJstocornpatlb1l1ty complex
(b) CEETERS W SIREIEI RSN 4
Humoral and cell-mediated _unmunity _
(¢ TR : .3
'~ Immunoglobulin : ' '
*kk

26P—3500/273 5 SEM FYUGP BOTCSC |



