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1. % Tewch Ak S 1x3=3
Choose the correct answer : S
() TR cawc‘@m el crfﬂmtﬁr W m'?

Whlch of the follomng is not Capable of
showmg tom:ootenc:y'p

J%@?W/WW&W{W
QiFs / IS o1 (SRR

Stem cell of anitmals /. Epidermal cells: of
plants / Xylem trachelds /. Crown gall
cells i

2681974  (Tum'Over)



LA | | (3)

{b) FEHA arfﬁzzrﬁ WA ST CEICHT w%’r it o) .- N wfdgmre AR dem g e L

Rk ‘The primary role of hgase -in’ “genetic
Which of the following is not a gelhng - o enﬂ‘meermg is
agent of culture media?

WSR-S [ RS/ R [ aRkes

3. mﬁ*ﬁmwomﬁcm%ﬁme%—wm

- _ . ferg - 3x3=9
. . _ Wnte short notes on any three of the

Agaz—agar /-Alginate / Gelatin / Coconut following :© .0 e b . L
e L _ _ {a] @Y FRa / Totipotency -

(o) R G S e el T T T | o (b) R 37= / Bt cotton
Which of the following is not a variant of 3(0) mﬁ /- Blast : SRE R
blast? - s ) R RS / Cental tendency
29 fHadaram /38 s a% e ' : fe} - ?Iﬁ"%lﬁ lﬁ 1@'?74 / Frequency chstnbuhon

Blast X / T Blast NX / Blast P / Blast N |
4. —&r@ﬁm wﬁr @TCHTEBR SRS LT cb‘m

2. <@ SN | W ' .. 1x3=3

T Write explanatory notes on any two of the

Fill in the blanks : following ' . : -

{a} feo ﬁ*’ﬁ“ﬁ W ﬁTCs‘{ ?ﬂﬁﬁ Ci@ C“"ﬁw & _ o (a) G@W @’QW f Restnctxon -enzymes

e ;o O :
RS : (b} I ﬁt'ﬂf{ ’TW‘T / Somaue hybndxzatmn :

The most common host organism for R _
gene cloning experiment'is ____. o) I o A TSl AW/ Test of
R e . significance

{h) . ST PR A ORIR S (d) afF we agie R SUsIeR Wive

414 / Difference between primary and
secondary b1olog10dl database

26P/974 { Continued ) 26P/974 . - - { Turn Over

e is a non-random sampling.



5. oBEl AP, TR O TR

TRSTR s fr - 4+343-10

Write briefly the techniques of protoplast
1solat10n culture and fusmn

W/Or
'\fn@acm ﬁqui%iw mﬁml 5+5=10

Write the tools and technicques of. genetic
engmeenng.

6;-:-Wﬂf@swﬁzmwwﬁmwtﬁ@¢ﬁaww
&%y forgr | 3T Romem mﬁf"ﬂaﬂmaw
T GOPTER TATG S I o 243+5=10

Define phylogenetic -analysis -and write. its
importance in evolutionary biology. Outline
. .the step- -by- step process of constructmg a
_ 'phylogenetlc tree. '

41/ Or

@aﬁwﬁﬂﬁww T S mﬂw‘;ﬂw:
5+5=10 .

Descrlbe the scope and apphcatmns of
- statistics in b1olog1ca1 smences

T

26P—3000/974 6 SEM FYUGP BOTC6C
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The ﬁgures in the margin’ mdwate ﬁdi marks
o forthequestmns _
1. Tﬁmwwﬁmm&tﬁw 1x5=5

Choose the correct: answer from the
followlng :

f@) s8¢ =93'fore M* T (M+2)+'
Wqﬁrﬁm’(peak)ﬂmmw

*and (M+2)* pea.ks of the ratio1:1in
. . mass spectra mdlcatc the presence of

@ clL

(i) Br
(i) S

fiv} P - _
26P/1376 - | { TimQver )



(2)

(b) WWWWWW@W

()

D-53"% W D-GA'S &g 07 M ?

Both D-glucose and D-mannose can be
prepared by Kiliani-Fischer synthesis
from

{i) D- W’e / D-rlbose
(i) D-wi'® [ D-xylose

4n-TEE RS LUMO wRRGTE W%

-*wﬁf%?mi%i’a

(d

26P/1376

The correct symmetry properties of
LUMO of 4n-clectron system is

() Ca(A)6-plane (4)

) C,(g6-plane (A)
(m) CQ(A)G pla.ne (s)
(w) C2 (5)6 pIa.ne {s) |

@maﬁmmﬁaﬁamﬁwqmw

Small saponification value of a fat or an
oil shows that it has

i} ©F W9ET =]
high molecular weight
( Continued )

26P/1376.

(3)

(u} aCy WT‘T@'Q‘ -
low molecular Welghl’. _
() WWWWW‘?W
both l'ugh and low molecular we1ghts
fiy) ¥'9 [/ TAE
Cannot be predlcted
(e) . CRIOT b1 mzﬁ‘—q-a wrsr 7
Which of the following is a natura.l dye?
(1) C‘-Wﬂﬁffﬁ ?ﬁﬂ / Malaclnte green
{ii) 3@‘?9{ / Inchgo G
(i) SFRfFm _An!.tll,r;.le yellow
fiv) Fa% ==y / Methyl orange

UNIT—I
Wﬁmmﬁﬁﬁﬁﬁm  ox4-8
Answer any four from the foll‘owiri"g P

(a) wqm %‘rr%emmasﬁ G L

Calculate the l qf the follomng
compound usmg Woodward rule :

{ Turn Over }



(b}

(c)

(4)

@R w4 WS nont o WEN T e
AET T e 7 > a" TN o e =,
I 4T

In a more polar solvent n-—o=zn'
transitions experience a blue shift
but m - n* transition show red shift,
explam

g, W%WW&WW

b

(d)

@

{9)

26P/1376 -

How can IR spectroscopy be used for
distinguishing’ pnmary, secondary and
tertxary ammes? ,

57 TMS%® NMR Pﬂ?’ﬁfﬁ@ AW TG GE

REvia ol i
.~ Why is TMS used as reference standard

in NMR _spectroscqpy‘-"

GBI RYFET R Fﬂﬁrﬁﬁs (sl 2 7

" How do IR 'spectra of acetone and

ethanol differ? .

-@WWWW@Q%WW

|

State and explain the

' pnnmple taking an exa.mple

ﬁ%ﬁwﬁqﬁ?ﬁwﬁwwﬁmﬁw

What are sh1e1d.mg and deshielding of a
nucleus? .

crgEts IR e“l?"sﬁr W@Wﬁfﬁa-

McLai‘ferty :

( antinut_a_d ]

3. o ﬁﬂﬂm‘{i‘ﬁ . o o

(5)

Answer any two from the foilﬁwin’é' :

{a) . 961 Qo[ wﬁ’z?as w1 116, TR cmr?’?@[

Reee oy ©we fr 4999 ¢

A compound with molecular weight 116
gave the followmg spectral 1nformatwn

UV : 283 nm gy, 22
IR : 3000-2500 (b}, 1715 (s);

- 1342 (W] cm”

: NMR 7 88 T singlet (3H), 740t trlplet

(2H), 7751 trlplet (zH) and ~1-1 %singlet
{(IH) - .. :

- IRAPE] mww ﬁ‘aﬁ:aﬁm
: .F1nd the st_:_ructura.l formula of the

(b}

26Pf/1376

compound,

] @ﬂﬁﬁw ﬁmm‘mhs NMR W cofr
qq? - 1+1+1=3

How maﬁy NMR sigzials"fnrould you
expect for the following?

{[1} . /CzCi
o m
N 0~——CH2 .

(m} (J:

{ Ttirn Over )

Bx2=6



(6)

fg) 130 WfeT e Al GO Sie e wiew
GRRR 1 W UV ™48 TH 292 nm,
Eay 16 TFERE WA IR COEIAR 29
3042 {(m), 2941.(w],.2862 (W), 1722 (s),
1605, 1575 (m) - 1462 (m) cm .

. TR NMR C’“"i?l’ﬁﬁ A—multiplet,

. 273 (‘765 squares), . doublet. 727
(10-3  squares] ¥ triplet 02271

(52 squares): RIGR W7 T BT F1 3

- A compound has molecular weight 130
‘and’ gives a negative iodoform-test. It
absorbs -at 292 nm, £,.,16 in the
ultraviolet spectrum. In its IR spectrum
the various . bands are 3042 (m),
2941 (w), 2862 (w), 1722(s), 1605,

1575 (m) and 1462 (m)cm‘l. In NMR
spectrum, three signals’ are -present—
multiplet, 273 1 (26°5 squares), doublet
72 1 {10:3 squares) and ‘triplet 0227
(52 squares). Find the structural
formula of tho compound

UNT—I1
4. oo f A PR T fan -
Answer any fwo from the followmg

fa) D3 &7 ﬁm_ﬁ’n S I O Y
D-g3'&d RS TEW A Wi | 1+1=2

~ Whyis glucose a reducing sugar? Draw
 pyranose ring structure. of D-glucose.

2x2=4

26P/1376

{ Continued )

(7))

(b} D-GIRT’TT D-YF T ARTST T ¢

Convert D- arabmose to D glucose

(o) WBD@%@WW%W
a’ﬂ’iﬂrﬁﬂ f{fﬁ*ﬁﬁc@ ﬁ%chh cwﬁ, 0
oy _

o~ and B-D-glucose exhibit mutarofation
© - whereas ‘monoethyl - glucos1dés do not,
explain. N L

| 5. o IR SA D-FEW o WW A
AMgEwETIRE e, _ 3

Determine whether D-fruétose is in a
furanose or a pyranose form from the
“following evidences L : :

D-fructose .TMe_QH./[:-l:C] RCESS Me2504 >B- dﬂ HCl

— 49
CeHi206 - NaOH
dil. “-HNO3 KMnO,4 Oxidation
> Lacto ne
H2SO4 2ov;. o HNOz

e A‘rabinooﬁmethmty;glutaﬁc acid
. wmwmor
~2{<’F’H w Dﬁ’“@ﬁ Csy c4 tﬂw Cd
FAACIOA 0T ol (FALF g 17

- How would you establish that  the
configuration: of Cs, C4 anid 05 of D- glucose
‘and:D-fructese-are.the same? . >

26P/1376 - (Tum Over)



(8)

UNrT—IIt

.Wﬁmqﬁﬁﬁﬁm '  2x2=4
Answer any two from the followmg

{a} mwsﬁ‘qwﬁwmwﬁw

e 1+1=2
_ Define fats and oilgs. How can they be
differentiated?

() SRARRIT TR B T A S 7 1+1-2

Define saponification value. Give its
significance. -

() T YT TA B WA uﬁw

oo _ S 1+1=2
What is hydrogenatlon of 0113? Write one

use of it.

(d) (AT SR YW 180 Wi (TF BT T
. WM 82, mﬁrm@fﬁww‘ww
a9 _
~ Oil A has iodine value 180 and oii B has
iodine wvalue 82, Whlch ail wouid be
health1er and why?

7. _mf'&f%ir‘; R 2 B GO ﬁwaiﬁa‘ A7 1+2=3

‘What is rancidity? How can it be prevented?

- 26Pf1376 - _ ( Continued }

8 wm A G 7B Tl i

26P/1376

(9)

- UNIT—IV

Answer any tio fromi the following :

{a) 13ﬁ%%an—Wfﬁ¢wﬁzt‘mf?mwm|
R HOMO <% LUMO fomre =1 ?T'STC"

2x2=4

Wﬂﬂﬁ%ﬂﬁlﬁﬁﬁﬁ| 1+1=2

Draw the ﬁ-molemlar orbltalq of 1,3-

. butadiene. Identify the HOMO and
LUMO, and find out their symmetry
elements. - o .

(o) = R ﬁm,[cf‘__w e e e

Complete the following reaction and
suggest the mechanism :

Heat

() W%ﬁﬁ@m e R
G -

Diels-Alder reaction is - a pericyclic

reaction. Explain. b - v o o

9. FMO 1999 Rl /g8l &, [4+2}maf%mﬁﬁm

WW%WW?@!

3

( Turn.Over)



(10 )

With the FMO approach, show that [4+2]
cycloaddition is thermaily allowed but

- photochemlcally forbidden. .

WW/O:'.:
%ﬁ?sﬁﬁﬁﬁ ﬁf’w @ﬁwz“ﬂﬁﬁf@ ‘@WW

AL

Electrocychc reactlons .are’ stereospec:lﬁc

11.

RS R T 1+1=2

96P/1376 -

explam w1th example ’

10. W ﬁmﬁf Ti“’i‘f '«w

Complete the followmg reaction

UNlTLQ-V

TAGE ama%mwrﬁm |w@mﬁswwa&v

1+1=2

Give an. exa_mple of azo - dye How .can it be

' prepared’-’

 wwmsor |
Wﬁﬁﬁtﬁﬂ?@ﬁaﬁmﬂﬁmwm

“Give ‘an examplé of triphenylmethane dye.

Give a'method of the preparation of this-dye.

(Connnued) 26P—3000/1376

(11)

12. fermfim eiffie wawre w@Re e wEm T

@&, /%59

Phenolphthalein is colourless in acidic
medium but turns pink in alkaline medium,
why?

%</ Or
R wrag A Ve ToRT B WRe TS
IR 79°, B2

Methyl orange is yellow in alkali medium but
orange in acidic medium, why?

* %k ok

6 SEM FYUGP CHMC6C .
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The ﬁgures in the margin indicate ﬁdl marks
for the questions. .

1. O BAeE R wE R TR SRe ¢ 1x5-5

Choose the correct alternative from fhe
following

fa) ﬁmfr—wer ﬁt‘%‘w @%ﬁm&a w‘m—v g

The rectification ef-ﬁcxency of a full-wave
rectifier is nearly

f) 812%
(i} 85%
(i) 712%
fiv) 75%
26P/1028 | ¢ Toirri Over )



(2}

(b) R-C AYH AFOHRS IR IR 24 B

¥

The primary purpose of the coupling
capacitor in an R-C coupled amplifier is

(i) Reg s '«ﬁ FRata
to increase the voltage gain

fii} DC E‘WW IR wF AC
TFOTRS 730 A (o3 FRAA

to block DC coniponents and pass AC
signals to the next stage

(iii} TSNGS *ﬁﬁ‘m AR R

. to provide feedbacik to the circuit

fiv). SR R EE

{c

. None of the above ,

T AT 2557 CHEHEA T BA

U THe ! Hekadecimal - equivalent *Gf the
oo decimal aumber 258 is - L

i} FE

(i) EE
fiii) FF

fivy) EF

(3)

=/ oy e Wﬁ qﬁtﬂ ’TWW NAND

@3

(e)

izt ‘ﬂm '-'{"ﬁ

The minimum number of NAND gates to
construct a half adder is

PR

{ii} 4_ :

s

fiv) 6

1 S-RBoAFS, S = 1%1’2:‘1&;&1@2’@
By waw ¥ =

:-In an. S-F flip- ﬂop, what 18 the crutput
'condltmn when both S=1 and R 1?

. () W (Q =1}/ Set (Q 1)

(i) T (Q=0) / Reset {Q 0}

i) W"ﬁ@ﬁ'ﬂ@ / Unchanged e
:;(Iv) ‘\ﬂﬁﬁ /Tﬂﬁﬁ% / Invalld/ mdetermmate

2. (a)

26P/1028

i . AERR SRReR e ) e
Y@ ARIBCR e, GG Seregit . 1+1=2
Define mobility of charge carriers. Find '
a . relation-  between mobility = and
conductivity. el o

{ Turn Over )



{b) .

__w@%ﬁhﬁﬁmwﬁrm& o 1+1=2

fq).

@

{4)

CE ¥{r(® €0 N-P-N @& IR orgedt
B ISR G S GTHeE. T ST

Draw a circuit dzagram showm g the
biasing of an N-P-N transistor in CE
configuration. Hence draw its typical
output characteristic curve,

a5 CE Gf&37 Guf2rrs i hy, the
A T _

Define h;, and hfe for a CE transistor

_.a.mphfier

a1 e TR s T 2000,

U qerge ol @bt o TRE B2 0-047
DS s N 21 TR [ W A 10%

mﬁm,mﬁ%ﬁﬂﬁtﬂrw%amw
“Reda Sfrear) .

An arnphfier has an open loop gam of
2000. Negative feedback is applied with

.. feedback factor §=0-04. If the open-

“"lsop gain A decreases by 10%, théh find

In a J K ﬂip ﬂop, explain the race-
_around condition. AR
( Gontinued,)

26P/1028 .

the percentage change in gain with

feedback A f

.

' .zsn%f JK @v—m* cms m@eﬁ wz%: W

0.

(5)

29 RET IR —ﬂ% (1110]221 /1 {1001,

- R sl

3. " I(a)

" Subtract (1001}9 from (1 110)2 using 2's
_complement :

«ﬂ%l P-N ¢ ww—w@ﬁ Wﬁﬁﬁ a5

_WW1

_'Expla_m the formatlon of bamer reglon
_in a PN Junctmn dzode

B Spsjed-waal eI ﬁﬂ#wﬁsﬁqﬁ EEan

_-“"'__q‘w‘f 50 V. R Rel rg Biefy 791 9 TS
'wﬂ'—w\ﬁﬂﬁwmmrgmﬁn - 2+1=3

A -full-wave rectifier hds a peak "Butfﬁut

“voltage of 50 V: Determine “its ‘ripple

factor -and compare it with that of a -

. half-wave rectifier. . ..

%ﬁr@mig 150@@@%%&17{2@ 2+1=3

ol Detive-'a relation betwedh @ tandy ot

parameters-of ra transistors Whiat is the
value of o, 1f B 13 1509 B

h~°ﬂf€1ﬁ*‘ﬁ‘ﬁﬂ§ﬁ1¢%ﬂmwﬁ@ |
W A QB Al TRear T L 40=3
-26P11028,. ( Turp Quer )



(6 )

" Draw the h-parameter equivalent circuit

of a single-stage CE transistor amplifier -

- and find an expression for voltage gain.

(@) =W e A qtrET 56 TN T 4B

R-C s ﬁ@ Wﬁﬁq ?@'ﬁﬁiﬁ 'GTWI | 2+1=3

Explain Barkhausen’s criterion for
sustained oscillations. Draw the circuit

Ty

5 (o) A A otfieER B2 A @Rl qRieERe

{b)

WA ACHP IS S WP W 901 B
G fERERT oA R @A 7 1+1+1=3
What is a class A amplifier? Draw the

- ‘output current waveform for class A

amplifier. How does. it differ from a
class B ampllﬁer°

Lfn“ﬁ T R R-C v{\ﬂ@ @féﬁa qqf‘mm

diagram of an R C phase sh:ft oscﬂlator
A P e 2
(e) MFGerER o2 ‘ﬂlm RIS i < o s f Draw the circuit ‘diagram. of a smgle~
A L _ 1+2=3 ' stage R~C coupled transistor ampl;ﬁer
P e
Wi o8 bt D e L 6. ) 4 s LR e
(CMRR)E T ﬁm I ﬁm _R"Ff ﬁs"»‘ - 2%1=3
n Re=b @f‘%ﬁ %" ﬁﬁm ‘?ﬂ W -5 Define common- mode rejection ratio
(SISO) fi;tf‘c @%@v L 1%@ ] R MLl {CMRR} of an op-amp. What IS its
e S 142=3 significance? . :
What are shift regisfers? Draw the block - (b} @b AR, op-ampa' A, CMRR =10°. =%
diagram of a serial-in-serial-out (SISO) G AT - TS 105. opﬁampa I 4
sh:ft reg1ster and explam o _ St N N T 2
_ _ ' Fora given op-amp, CMRR = 105 and the
4. (a) &9 EEE![’W “5 A% ﬁm R ! f!lﬁ! et differential gain is also 10°. Determine
BERRA-C L] WW*‘W@ W A 1+2=3 ‘the gommon-mode gain of the, Gp amp
What is the speciality of a Zeneér diode? | S s F i
~ Explain the use of ZLI’}E:I‘ dxode as VOltage _ i -
o regulator \ " _ 5
() LEDY @Re '-‘413T ml ct‘m f%mr 1o 2 (0-) AB +ABC+A(B +AB)
Write a short note on LED. (h) ABC +ABC + ABG + ABC



{81}

WT?W/ Or

{a) BCD ﬁw W\W wm 1533 BCD ﬁ:mvr 5 LT
TR . R L 1+1=2
... 'What is BCD? Express dec1ma1 number
- 15 in BCD format R

(b) NAND ot TaR W OR ceﬁs e
C OXOR B et 14+2=3

Construct an OR gate and XOR gate -
S using. NAND gates .

8._@@%%??%%%&%{@@@?%@%
TS W © o 1+4=5

What are counters? Explajn the functmnmg
of "a synchronous countcr w:tth c1rcu1t
diagram.’ O :
Jor i
"R eivRt 7 WiRw ook RfeR Wi 2D
(ALUYE @t o0 wbr 3w R w8085
B AR ObT A" AN SR AR W ?
| mﬁa CFIS 8BS m?’m W"‘Tﬁiﬂ]"‘?
o _ : 1+1+2+41=5
What is & mtcmprocessor9 What is the
function of arithmetic logic unit (ALU) in a
.‘tnicroprocessor? What is data bus and How
many numbers of lines are there in the data
bus of 8085 mlcroprocesqor’r’ What is the

capacity of 8085 microprocesser.in terms of
- rmemory’?

26P-3000/1028 | 6 SEM FYUGP PHYC6C
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Paper ZOOCGC

( Bioinformatzcs, Biostatlstnes &
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Full Marks™: 45
- Time: 2 hours L

The figures in the margin md:oate ﬁill marks
for the quesuons -

CFill in the blanks : © e TToTE
{a) EMBL-GEE 24T | T W qrczq;

EMBL-Bank pnmanly stores
sequence. T

b)) ___ r¥ foj'm 57 Wﬂr T
- _is-an exampleof scoring matrices.
{o) R I ﬁaﬁ%w\w a%r "H‘ i
I S 3 ' '

A small portion of a populatmn seleeted
for study is called o

26P/1228  (TumOver



(d} Centrifugation-GI FIF<T Pexr _ 3 4. R TyEieR R7 (5 SYREER OIS (IR
ore o FM < 93 | - .WWﬂW@WWWﬂﬁ?WW!
Centnfugatmn separates particles based st 146=T
on their ___ - What is blological database? Descnbe the

2. o o (R mt;n Wy Ix2=4 ' various typés of biological database found in

Differentiate between {any twoj : . -the field of bioinformatics with exarnple.

fa) ool o M wyg ' w41/ or |
Primary data and Secondary data : tefRe aRIe NCBI-T e Ii' = Wﬁ’

0) SEMWETEM | T e R 14242027
SEM and TEM =~ ' - Write the objectives, major databases, tools

: ' and significance of NCBI 11"1" Bio!d ical

) T cvE TREEM WE wmR C5E researcfl B &
Brightfield’ microscopy and Darkfield 5. _f%zw’ﬁw lid ﬁrﬁw*ﬁw BL&S’I‘ 3 ’-'m% wﬁ msf
microscopy ' _ [ 4 ' 8

) 2w @Wﬁwﬁ@@m”ﬁﬁ@mwﬁ : Explain the principle and apphcatxons of
Protein database and Nucleotide _ : BLAST in genomics and proteomics.
L sequence database S - e W’/ OF :
s mamPm @) . 326 e R 1 TR ﬁmwwwﬁum
. Write short notes. on, {dny two] 2 N | : o A T Rrea Pt © 1+{4+3)=8

@) fﬁ o T - What is phylogeny? Wnte about the ‘methods
Swiss-Prot ) .of phylogeny and spftware _used in

) <FRE T WRIFIT (G, B q) - 'Phylogeneﬂc analysis. "~ o o

. Muitiple Sequence Alignment (MSA} : ' o R

- | __ - 6. -@%M RIS ﬂﬁmﬁw mmw

fc) T A PSR o P, W

Sampling Methods | S T A ;- - 1*(2+2f2}+1 =8

~ Gel Electrophoresis : o ' S B S _ ._
26P/1228 . . { Continued ) 26P/1228 - B “ {Turn Over



(4)

_.{Wﬁyﬁamaﬂ#ﬁmﬁm

What . is measures  of central tendency?
. Calculate mean, median and mode from the
_foIlowmg data :
_468610126975:_
'-'Wnte the working formula: for standard
_ deviation.
S W‘WT/ Or
; ‘BTW@WWWWWWI t@ﬁ%@
SRR B T R SE (P t-ofrl
'wqﬁﬁﬁﬁﬁmaﬁtw: o  3+5=8
Expla.m the concept of null and altematlve
_hypothes1s Descnbe how, a ttest is

performed to test ‘thie Ievel of s:gmficance in
blologlca.i research '

7. ’:rﬁ’zn%r B 7. oo @’ﬂﬁi’:ﬂ%‘m ﬁﬁl %ﬁ L
| Ry e o - 1+(1+3+3)=8
What . is chromatography” Describe . the

o pr1n01ple procedure and apphcatlons of

o per chroma.tography ’ _
TG B T %‘W A, zmnst w
TR R Bt 0 1+(2+2+2¢1) =8
‘What'is spectrophotometry? Write about its
_camponents, pnnc1p1¢ apphcatmns and
precautions. . g

. S okk R
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" MATHEMATICS
A _..C;;)_r_e_:)s -
Paper : 'M_frﬂcsc 1/6C2/6C3 ; __: |
 paMarks 80
| Tirhe ""'21/2 hours

The ﬁgures in the margin - mdzcate jull marks
for the quesnons

" papér: MTHC6CL =
K Number Theory ) - |

() "BEARR Sl i !

‘Write Eulers theorem.

' (b) cw*isaw @ 45,12, -3, -4, 7, 22){mod 6}
| Wﬁf\@cﬁlﬁﬁﬂ“"ﬁﬁ'@ﬁﬁﬁﬂﬁl 2
Show that the set . e '

(5.12,~3, - 4,7, zz}(mod 6)

SRR TS compiete sy__sfem ‘of ‘residiie’’

26P/1236° - {TumOver)



o)

(2) .

T0x +112y = 168 1 SR ST oy %41 )

Find  the - gemeral solution  of

70x+112y = 168

[d) ST mﬁmﬁmw zrsncr 4 |

(e)

26P/1230. .

where d =

State and prove Wllson s theorem.
. w@/or

F@@W%ﬁwwﬁﬂ%q Sfetren
T 1

Find the solutmn of the system with the -

help of Chinese remainder theorem :

x =5 (mod 4)
x =3 (mod 7)
. x=2 (mod 9]

oI T A ax = b(modn) aRe TrrRYrel
TS 2T 9fE e ARz b3 d @ Rerw
%3 7' d (TR a TF navﬂﬁﬁ‘hﬁmm
Mo Rows | '

Prove that the linear congruence
ax=b{modn} has a solutlon 1ff d|b,

(@ ).
w4t/ Or

W%ﬂmwaﬁmﬁﬁ saﬁwr»r
e wrfE ety &1 1

Using. - Fermat’s theorem, find the
remainder, when 41 75 is divided by 3.

3

{ Gortinued )

2. {a)

(3)

[—g]amﬁﬁaﬁm '

- Fmd the v.:el__l_ue of [—g] | .

{b)

{d)

{d)

fe).

z(sooow fna ﬁ=fﬂ W ?r 'c(n) E@ ng

4 e A |
Bvaluate 1(3000] where t(n] denotes the

number of positive divisors:of n:

W% ¥R u (n) T TR ol

. Write the, defimtlon of Mebms function

).
MM
Prove that . .
u(33)+u(34l +u(35) 3
WW/Or _
(2520)3 IR el 34 |

E\zaluate ¢(2520}

_crqem A @WWW"{WT nwi?u:{ﬁ
T o) =

101 _
Show that there is no posmve 1nteger n

sausfymg s [n)

@ ﬂﬁnaﬁrwﬂrwwﬂw, c—cemviw"""

26Pf1230 .

@ oen) =

TIf nis an odd mtegcr, then provc that

tb{nl t
${2n) = o(n).

{ Furn Over}



{g)

(4]

e/ Or .
oed &
{~19,' -1, 2'2,'43, 46, 79,113, 452}
FRENGCO! ZrHee S w1l |

‘Show that the set of mtegers |

{19, -1, 22, 43, 46, 79,113, 452}

is a reduce_d residue system.-

AT T T ¢ F o L BN T (

Prove that 1 and ¢ are multiplicative

functions, :
{1/ Or

e w0 n=5186 WA FE

P} = Ol + 1) = 6(n +2) 3% A |

Prove that . the

o) = 6(n+1) = o(n+2) hol’d_s

n=>5186. ' '

equality
when

[2000 '\ﬂ“ﬂ"@"@ NWWWHSW

' Find the h1ghest power of 7 contamed_

in (2000 .

@

26F/1230 .

InWWH WW{@W\W
29 e T |

erte the deﬁnmon of the order of an
mteger modulo 7. '

2+2=4

{ Contihu-ed J

&)

6

(89

Ci{ST @ 3 451 7 T iy T |

Show that 3 is a prmntlve root of 7,

iﬁp«ﬂﬁﬂﬁ@%@ﬁﬁ%ﬁﬁaw bR

CATA BT WYe MY pI AIC AT 2,

(o8 (e @ P B

' .pr1s an odd prime and a and b are any
_integers coprime to p, then show that

the Legendre symbol

e B

{d

.{e)

o@E0 0

zm«rwaramsﬁﬂ—mewwnwﬁm

Prove that there emst mﬁmtely many
prnnes of the form 8k +3.

ﬂﬁp«ﬂ%‘rwm @ﬁ"!’ﬁ.ﬂ‘%‘m@w':tﬁ'ﬁ@%
WY AT (g pl =1, (3 a <51 oS w1FiE

(mod p} 24 3R wre ez

o S
- a? =sl{modp. .

If pis an odd prime arid @ is any integer

such that {g;:p)=1; thén gis-a quadratac

reSJ.due (mod p} Lff

26P/1230 «

1’
a T 21(modp)

2

{ Tum:Quer } |



26P/1230

{6)

WW/ Or

?Iﬁp>3 a’b‘rwﬂrﬁﬁwm«n’&,mmq
W@ _
( 3]; {1 % p=1(mod6)

7)) -1 qﬁ p;'S(modﬁj

" “Prove thatif p > 3 isan odd pru'ne, then

(-3 1 if p= 1{m0d5)
[F] { 1 if. p 5(mod6)

oy pﬂﬁq@xﬁsﬁ'w_mﬁﬁﬂww,
@I FN A
‘I p and q are distinct odd primes, then
prove that : . .

(i) el Wq x2 +3x+11= 0(m0d13)

_Solv.e _the congz;_ucnce.

x2 +3x+11=0 (mod 13)

( Continuied )

4.

26P/1230: .

(7))

fi) AW a B A WG KM W, (5
GigeT @ x2 = a (mod 4) T TN AR
I o1 E @ =1 (mod 4) T |
- If 'a is  an ‘odd integer, then show
that x2 = a{mod4) has a solution
iff a=1(mod4).

(a) ﬂﬁmwaﬂwwﬁml cfem @3 T
wife e o= = 0
- Write the definition of ‘Pythagorean
triple. When is this triple said to be
primitive?

(b) _wﬁw@a%ﬂﬁmﬁm

" Write Fermat’s last theorem,

{c) WW@S 4, smmwﬁwmw
@ wmiﬁ YRR 4R S0 A |
Prove that 3, 4, 5 is the only primitive
Pythagorean triple involving consecutive

. positive integers. - ;

Cs5p+11(mod26) AR ¥R azw
RO T R
Using . the . linear . . cipher
C= 5p+11(mod 26) encrypt - the
following message : o

NUMBER THEORY IS EASY

1+1=2

( Tvirn Over)



{a)

N

G

 the curve y

(8)

 Paper : MTHC6C2
| ( Méchanids )
C'WWH ﬁs’m :[gé I CRGEI T A
Define second: fnoment of area and

product of area. . -~

oSt ST P x-TF, TEEA y* =25x TS

o x = 10wﬁﬂm1x"wyw

WZ"WWWWWWI

A plane surface is beunded by x—axxs,
—25x and the lme X = 10

- Calculate the moments of the area

B about x and y axes. .

{c}

Find I, Iy

Wy xQWy -SxKWﬁ'ﬂTﬁ
CREFTR A Ly, Iy w.r e 70 4

and I : for the area

tread bounded by the curves y JC and

26R/1230 .

y ,_ 3x

1%+13e=3

242+2=6

{ Continued )

&9/ Or -
#F oF wyel T8¢ wE fy ) 49 ¥4 @

_Wr{@amqﬁammmm
WW‘{{‘—@I |

'Define polar moment of 'a}eé-:_' Show that

(b}

the polar moment of area of a circular

s
r
area of radms r-is N at the centre.

.mﬁﬁwqﬁrﬁﬁs{mmv

What 1‘; coefﬁclent of frlctxon?

- 500 ﬁmsrm T GESEHH w@%a W%ﬁ'
-SSR SR 5 (T B TR RS 36

PR om0 (m AR wE @

WWW‘TWQSTOSOQ}' F T W

- o TSR T 0:60- T, (9
- FO YRR Eew. @ g Tm P
C =

The honzontal posmon of the 500 kg
rectangular block  of concrete is

" .adjusted . by. the -5° wedge : under the
“action of the force P. If the. coéfficient of

" then ~determine <the:

26P/ 1230

friction for both wedge surfaces is 0-30
and the coefficient of friction between
block and horizontal surface is O- 60,
‘least “‘force P
required to move the block., -

( Turn‘Over )



(10 )

WW/ Or

L gE WA 39 P CIES QWWW
. o PR TS SRS IS, T 4

o e e wafks | W wEhe o oIF

foremq e T R p =, (9@ (TS A

.Wm@ﬂﬁ%ﬁwmm

m,q’@amﬁwmmﬂﬁ%m

s ST D O GO 1

A smooth sphere of weight ‘W rests

¢ . between a vertical wall and a prism, one
- of whose faceés rests-on a. honzontal

plane. " If - the coefficient . .of - friction
between the horizontal and prism is p,
‘then show that the least weight of the

pnsm consistent with the- equxhbnum is

_.W{ta_flﬁ..l]_-_ o

where o is the inclination to: the horizon

- of the face m contact w1th the sphere

3. {a)

26P/1230

mﬁﬁmmﬁaﬁwqﬁmi

_Giive one example of conscrvatwe force
field. ' : o

~ { Continued )

(11 )

(b) (RSN A ¥ TR W R @
U @RS SN «F T qEF T B
TR CHaT S = | . -3
Show that a conscrvanve force field is a

. function_of position and. gradient of a
scalar field. '

{e) - Cﬂ\emmaﬁ?ﬁw ﬂﬁ?wmﬁ?
e wE S *fee mmﬂwmﬁa'
AT |

| qﬁraiwwmﬁsqm@zmaﬁﬂ#ﬁwﬁ@
| oA AR f Ry iR e At Gy
B hzﬁs\a, masﬁ vrﬁmcrﬁ%maa:’av
_ : 3+2=5
Show that. the sum of the potential
. energy and the kinetic energy for a
_particle : remains’ constant for all times
durmg the motion of the parncle
A particle is dropped with zero initial
velocity down a frictionless chute. What
_1s the magnitude of the velocity if the
- vertical drop durmg the motmn is h it?

: WW/O:-
W ﬁm :' W"iiﬂ“ W C‘W@l ﬁﬂT W

KK ﬁ? (force potentlal) ﬁ‘fﬂ ?WT !

26P/1230 . . { Turn Ovper)



{ 12)

I, F 4 acnz%hﬁ q:101+2;+3kq &l

' Fy=-2i+4j-3k T R FES TN TH

w

fefg w1

| -Given the following --co’nse_r-vative'_ force

= o,
F= (10z+y)u(15yz+x]; (10x+152y ]k

fieid

~

~ Find the. force potent1a1

I_Also calculate the work done by F on a
- partlcle going from rI

101 +2]+3k to
r2 = "“21 '*4‘]"3;('.

\sﬁ,‘[ rei‘erence xyz «ﬂ‘i ‘?@ sifs ﬁ*ﬁ’@i &

4. (@)
h ”t@sﬁﬁqoamaﬂf@wm @
. VO-H61 +12_}+13k
xyz refefence (.’BH XYZW ?Ifl I 1S
caRicd mﬁmm
| :'m 101+12_1+2k |
_ zm(S 2, - 5)% i (-2, 4 6) 0% A=
- ffe @Ree pR maﬁmwﬁ
C aRmém zR e | _ 3
26Pf1230 ( Contintied }

(b}

_(c)-_ .

26P£1230 -

(13)

A reference xyz is moving such that the

‘origin O has at time f & velomty relative

‘1o XYZ giveri as o

| VO—61 +12;+13k

fhe xyz reference has an angular
vcioc1ty relatlve to X Y.Z at tune t glven as

= 101+1z}+2k o

What is the time raite'of change of a
directed line segment p going from

(3, 2, - 5) to {~2 4 6) in xyz relatlve

to- XYZ?

R

6 TR Wﬁ’i sri:‘ [E @T’T"-T (rotatlon)
"iﬁr%qw? S

24+2= 4

What do }'01-1 mean by translatmn and
rotation of r1g1d body‘D S :

9 f?zsair 200 ‘fﬁ/m@ . R SR
w2 cEyE /RS Tes @@ (roll) ¥R

"WlWﬂW¢WW®

e fRameT 2 Sceieera 8 ¥5/ @

- A TR FR S W % RIAeR "

eRiE it 10@@@@3&‘!:@@1&@3@
G @R S (FF (R G e 1), o0
Gﬁ“ﬁ%mﬁﬁmmmﬁﬁﬁwiw 4

{ Turn Over )
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26P/1230. -

(o) -

( 14 )

An airplane moving at 200 ft/sec is
undergoing a roll of 2: rad/min. When
the plane is horizontal, an antenna is
moving out at a speed of 8 ft/sec
relative to the plane and is at a position
of 10 ft from the centre line of the plane.
If we assume that the axis of roll
corresponds to the centre line, what is
the velocity of the antenna end relative

. to the _ground?

W/Or

Chaslesa el %tm 9 AF o4 0 |
State and prove Chasles’ theorem.

T AR A RS A P

reference 2R CFAS T CSECIA TR

TR geR

Establish the relation between

- acceleration vectors of a particle for two

systems of references movmg arb1trar11y

'-relatwe to each other '

W/ Or..

qﬁﬁﬁ?ﬁﬁmﬁﬁwwﬂmﬂﬁ
“ﬁtiﬁ#ﬂﬁﬁﬂi R

F‘md the kmetm energy of a rlgld body

‘rotating’ ‘about a fixed pomt

{ Continued )

(b)

{ 15 )

bl < TR AT @AY SN (moment
of momentum) I ‘-ﬁﬁﬁq Teow 791 |

. Derive - the moment of momentum

(a)

) -
- RAF TWeNs {coplanar, couple) <TFO!

equation for a single particle,

B =107 +6+3k 01 (3, 0, 2)Rwe 7
FEL(O, 2, -

3) g W R Refre frid
% -, I WI| Couple moment R
41| '

. . . pus P e N
A force F} =10i1+6j+3k acts at the
point (3, 0, 2). At paint (0, 2, -3}, an

T S
equal but opposite force -F; acts.

" Caleulate the couple moment.

(ReT @ 957 orR @RS I T4 R @

- couple 3 WY, IR moment, O, TR

26P/1230 .

couple ¥ moment’ﬁ{@ Feanfafos C?IT'FTWH

"WTI

Show that _any number of coplanar

couples, actmg on a body is equnralent
to a slngle -couple. whose moment is
equal to the algebrdic sum of the
moments of the couples.

{ Turn Qver)
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26P/1230 -

{a)

( 16 )

W‘-?ﬁ'i‘ / Or

_mi\sm @ @ TS ke couplew

moment S IF % w1, PEe LI
rChra ges |

Show that -two couples in the same

_-plane whose moments are equal and of

the same sign are equivalent to one

another.

T S IR (concurrent) Lii]

',:WBWW! _

. Write down the cond1t10n of eqqlhbnum

"of any number of concurrent forces.

. - — = —
51w P, O, R @@ OA, OB, OC3

”Zﬂtwasrrfw,wmwmwﬁoﬁw

ABC? cmcum centre ?@,

W“Wﬁf

P o . R

T

L a

3'%.q, b, c&r N BC, CA, AB 3 i |

2 1 1 B 1 1 e
) N

e T e T o i

b2

5 .

{ Contiruied )

( 17 )

Three forces P, @, R acting alone OA,

p— ey PRI - . .

OB, OC are in equilibrium. If O be the
circum-centre of the triangle ABC, then
show that

P_‘.Q. R

i

I¥)

C

Zt 3T a3 3

c° a®. cfa’® . al. ._b2 2

2 b202

where a, b; c are the lengths of the sides

BC, CA, AB.

wem/ Or

15 RUH €a 99 G TS o Ry C'
w5 @ AC W BCT SRS €A SR | S
CAC GERT PRS 60°- (TS | BC

SERT PTS 45° (PO BE| | Free-body
diagram WP T S & AC W€ BCS
ol 7 e |

An_electric hght ﬁxture wexghmg 15 N
hangs from a pomt C by two strings AC
and BC. The string ACis inclined at 60°
ito.the horizontal and. BC at 45°to the
horizontal. Draw the free-body diagram
and detérmine the forces in the strings

AC and BC.

26P/1230 -

2

P U S R

a’b?

( Turn Over )



1. {(a)

(b)

@

. Write - -the_ : i
streamlines and pathlines. -

(o

( 18 )

- Paper : MTHC6C3 -

{ Hydro-mechanics )

Define ideal fluid. ' o
o4T%, (T ST T A TR AL B 2
‘difference  between

ofbftfe ce3va sive R wne ORI TAITS
TR TerTgR Bere | . 1+2=3
Define vorticity vector and find the
components - of - wvorticity vector in

Cartesian coordinates.

"mwquﬁ@w 6

Deduce the equation of continuity in

‘Cartesian coordinates. .

w91/ Or

mm—mc—?«mmﬁmm“

- d=itax-By+ jex-Ca+RCy- A9

‘i‘fw @W{@ﬁwmﬁ@w L

.+ .- The veloclty vector in the flow field is
i glven by

26P/1230 -

"I(Ax By}+J(Bx Czl+k(Cy Ax)

Determme the equatlons of "the vortex
lines.

{ Continued }

2. (a)

(b)

{c)

(19 )

ﬁ@ﬂ-ﬂ“ﬁw-ﬁml' g

Define impulsive pressure.
wREeE e - 1

@A SR & e ﬁ“i@ am “iﬂ'@ﬂ ™
oo S @F 1

State True or False : -
Impulswe pressure at any pomt in a
fluid is the same in every direction.

W’ﬁmmﬁ@%@ﬁmﬁﬁwqﬁﬁ

B L T 7
.Denve Eulers equatlon of mouon in

- Cartesian coordinates. .

e/ Or

aﬁRch,mwﬁ@#W
R, R N WE TCIPAN  oHee

"@ﬁrﬁﬁww,ﬁwwpw

o e &9 AeE | 3 SR SKEE e n

@,WWGIWWW

: 2152 2
nede[28()

:_ A sphere of radlus R Whose cent:re is at
‘test, vibrates rad.lcally in -an ‘infinjte

incompressible fluid of denmty p, which

- 7is at.rest at-infinity. If the pressure at

-infinity is:w, . show that.the pressure at

'.'__:__thq;su_rface -of the sphere:at time t is

26P/1230 .

'3*n+1p d?R? (E@T
'- ar® ovdt) |

( Turn Over )
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{c}
o Wnte umqueness theorem
)

__State and prove Kelvm s mrculat:on-

(a)

)

.-Qfﬁ!

( 20 )

%wq@w%w&ﬁ%%q
e,

Write Bernoulhs equatlon for steady

) _1rr0tat10nal motmn .

W% TE Bl
<ol R ofs @t wwmﬁ‘

e R A W et wea & e
WWW| '
" Stite True or False ;-

Acyclic irrotational motion is possible in

a Hauid which is at rest at infinity and is-

bounded mtemaliy by fixed rigid walls.
GFGOR %ﬂw 1%*441 -

@mﬁawrér&m%ﬂwﬁmw zmq?ml

theorem . A
_ _ WW/Or
AW 9 A @D AT R S
S o @E@fﬁi W‘f{@?{ o3 701 o o
|HPET @ﬂ‘ s

" Prove that therc cannot bﬁ two d1fferent

forms of acyclic irrotatienal ‘motions of

a " confined mass of ‘incompressible

inviscid Hquid, when the boundaries

have prescribed velocities.

{ Gontinued )

4. (a)

(b}

(c
26P/1230

" centre,

(21)

Wﬁﬁawﬁmm

Deﬁne AMluid pressure. |

e oAt g¥ey fifew W#ﬁm GG
ﬁﬂquﬁWWﬁ@W| '

Find the specxﬁc grav:ty of a mlxture of

‘given weights of different subtances

whose specific 'gi*-aviﬁés are giveri.
ﬁﬁwwﬂ%@wmﬁma
TS ReE b1 B AT B, me e
T UF 8 TR - GO W T Roa @
R F3 | A 6 T2 O APTEE @1 R SR
mwwwwmmm,

Epici s e

can - 58 ¥ cona
o §-+6’ sin ¢

A fine circular tube in the vertical plane
contains a column of liquid of density §,
which' subtends a right - angle at the
and a column of dens:tv hy

subtendmg angle a. If 9 is the angle that
the radius through the commion surface.
makes with thé vertical, prove that

o - 5-8"+8"cosa -

: _84'-8""3_;;1 R

( T Over )



(22)

5%/ Or
qﬁwu@ﬁmeﬁﬁsﬁﬂﬂw

. wwre B A g - Rort. Frifes 91

e % wEiis @9 Boraes Res =

R, TS A R eome 5 4@ e ¢ A

ay by ¢ TR e B o W, cors o

TN A afa+rbip-d=
A rectangular area’ is immersed in a

clb+da-b

" heavy’ homogeneous fiquid “with two
* “sides " horizontal ‘and ‘is  divided by

5. (a)

(c)

26P/1280

~horizontal lines into strips on which the

total thrusts dre equal. If a, b; ¢ are the

_breadths - of three: .consecutive- strips,

prove that a{a+b)(b o=

ﬁﬁﬁwx'
TS e Bl TNeA CRER ___

c(b+c)(a b).

Lo

- (R PR BT (T TOROTST ﬁfi el
- Fill in the blank.:
.. The depth: of the
__ 1mmersed in a 11qu1d is greater than the
*depth of the ‘centre of grawty

;@jﬁWWeﬂmﬁemmﬁml

Deﬁne resultant vert:tcal thru'%t

of a. plar;e area

TS WW B4 SB4 BIR (T s 31 1
Find thé centre of pressure of a plane
area immersed in a fluid.

{ Continued )

(d)

{23)

S fAuRas [IgEIeR -GFR S % R
W, TS ﬁ’mﬁfi w L vsﬁﬂ%@ B
Fmd the centre of preesﬁi?e of a
triangular area immersed in a liquid
with its verfex in the surface and base
honzontal Co :

. Wﬁ/(}r

.@%ﬁwwmmﬁm [‘fﬁ‘ﬁw
:Wwd‘ﬁ?\aﬁwwmlmﬁwﬂﬂﬁa
W HIRT SUS o FAEE Sy Al RN
o P PRI (B PR 1R |

A conical wine glass is. filled with water
and placed in an inverted position upon
a table; show that the resultant vertical

* thrust of the ‘water ‘on “the glass is
. two th1rds that ot the table

6. (a}

o

ST Y ’T"@T ﬁﬂ'{ 1 '. | ; ..

Define surface of ﬂoa’caﬁon,- EE

Rk bk ER
qﬁmﬁrﬁmﬁ@ﬂme%w e

' Fill in the'blank ¥

26P[1230. - i

If the meta-centre is above the centre of
gravity, the eqthbrlum is



(C)

@

{24 )

@rﬁﬁﬁmww% wife 4 b
[ AREA S

Write the conditien of equ__1x1br_1um if a
body floats in two liquids which do not

mix.

P aﬁﬂ*@, R WSy @ o, SR

EFF o, p T 2T 09 LS SR IH

Tt W N wee J¢ IR ARES 4RI |
STy & 2R Sl et |

A solid cone, of semi-vertical angle o,

“specific gravity ¢ floats in equilibrium in
_the-_ liquid of specific gravity p with its

axis. . vertical and vertex downwards.
Determine the condition for wh1ch the
equillbrlum is stablel '

W‘WT/ Or

[ VAL ARSI ¥ A -

TS oger e e w1 Lme | TR«

91

S wy, Wy, Wy AE WAGE GG WI,

W, W, &, (5@ a4 391 @
wy (W = W) 4wy (W = Wi} +uwrg (W, - Wy)
Two solids are each . weighed in

succession in three homogeneous'

o liquids- of -different densities. ~If the

weights of the one are wy; w;, wy and
those of the other are W, W,, Wj, then
prove that - - o

:.'_.wl(W2 W3)+w2(W3 W1)+w3(Wl—W2)

kdeok

=0
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BOTANY
A Core )

Paper BOTCGD
{ AnaIytxcal Techniques in Pl:ant Science }
oo  Pull Marks: 45
Ttme 2 hours

The ﬁgures m the margm mdzcate ﬁtll marks _
for the questr.ons o
L. ﬁwﬁﬁw ﬁwﬂ?{a % B TR O | 1x5=5

. Choose the correct answer of the followmg
alternatives : :

| (a) GLC‘WWWZE@—“@’W / ﬁi’ﬁ'ﬂm
U ) wEes e |
In GLC, the mobile phase 1Smn1trogen /
petroleum ether / mixture of solvent
) S S T S R E
| T H—100x / 400x / 1000x.

'Maxxmum " magmﬁcatlon typlcally
o __ach1evable with a hght mlcroscope is—
ST100x 406}: 7 1000%.” N

‘26P[978 . . . { Tur:Over)...



26P#AT5

M W y“ [
ek T L

(c) T (IWCH . ARpiewer
GRDAT-991s f 5160/ BrRA-235
Which of the following is a naturally
occurring radnoisotﬁpe?

' Technetium-99:n '/ Cobalt-60 /
. Uranium-235

(d) =T GFFFC'GT T Eﬁrf@?r ﬁw gffmq.
o SRR, ST T2 1 L
HeiRE 59 /WﬁW/Wﬁﬁﬁw’wﬁ@

Which of the following factors does not
influence electrophorehc mobility?

- Molecular welght 7 Slze ‘of moiécule '/
Stereochem1stry of molecule

it (o) TTREAT COFRRFBCST R e R

BN /. SR, AR O, W /
PG| mwata 1

:_____E:_._'_Denszty gradlent _ centnfuga‘clon _i_s
" Used—to' remove ‘small particles’ / for
purification of viruses, ribosomes’ / to

- ..-=_remove dirt,. \._-_;_-:.:;-: et T

2. wﬁmﬂ{«eﬂrqmﬁwﬁmﬁﬁﬁ) vamo

Wnte shart notes'i' on the followmg (any

( Cortinued )

" ".{c} X ray ﬁF@?ﬁ

(d) # ol

{b) SIW %Q"CF[W"%I ".-_
- Marker: enMes

ra.y crystallography

. Flow cytometry b T et e DT

What s chromaj:ography'? Des_
instrumentation, procedure and uses of

_ paper chromategraphy

< SO

it AR SR T o B 'ﬂ'ﬁ%
iAo e afte <o %), =f A4 #9.1 2+8=10
What' is . gel electrophoresm? Deseribe the

method of separatmn of nucielc a01d by gel
electrophoresis, -

DGRPOTS LT A

SR T RS - e @Ot R SRR 5

S JER I JT ., 4+6=10 .
Explain the working principle of electron
microscope. What are the different
techniques followed to observe the materials

by electron micréscope?:



(4)

w1/ Or - o
(R R o e fun e TS
CORTREA S BT g I 3+7=10

Define radioisotopes. Give an accoant on the
role of radioactive isotopes in bislogical
research. e

5. SEHTHGRTET R 7 SRR TR (7g-247
CFERFTR RS W el T T 3+8=11

- - What is ultracentnfugarmn? Describe thc
pnncxple and application of density gradlent
'centnfugauon 1n b1olog10al research B

W/Or e
woTs fraPTEs uoﬁ“ﬁ@fﬁ@cﬁaﬂﬁwr 5%x2=11
Write explanatory notes on. the following :

@ e
Apphcatmn of spectrophotometry

(b} SDS-PAGER aﬂﬂ’ﬂﬁﬁf‘
_Working principle of SDS-PAGE

*odck

26P3000/975 6 SEM FYUGP:-BOTC6D.



Total No. of Printed Pages——4
6 SEM FYUGP Z00C6D
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‘ZOOLOGY
- (Core )
Paper : ZOOC6D
( Animal Taxonomy anc'l"Sys'tcmatics }
Full Marks : 45
Time : 2 hours

The ﬁgures in the margm mdmte fu!l mark,s
for the quest:ons -
L ﬁm"f‘w L 1x4=4
Fill in the bla.nks : o .. :

{a) wm—‘cas WP ‘q'efcﬁ i’a’
The smallest taxon 15

{b) aﬁﬁﬁﬁmﬁ?ﬁwwmaww
iz — @EI

The grouping of a common ancestor and
its descendants is caJIed

26P/1229 S | ( Turn Over )



fo) . TR (TG AR o SIS A IS
T 4T L _ :
A is the. smgle spec1men used for

the original description of a species.

(@) ___ Cacm Slg qrewe Apyg orpedt <! el 1

A is a diagram that shows
similarity among organisms.
2. "-ﬂﬂﬁﬁ et (B colom aot) . 2xD=4
leferentlate between (any two]
(@ cﬁmw e
Taxon and’ Phenon
(b)  (HAGEAR A B G
Chemotaxonomy and Cytotaxonomy
© e e
Homonymy and Synonymy
() 3eReee e e S S
Homologous and Aﬂaiogous ‘origin in
Phylogeny . o
3. oY (ot fern ( ﬁcmrﬁﬁr) .. 3%2=6
Write short notes on fany two) :
(@ e
© Moelecular taxonomy '
(®) ﬁﬂ@ﬁiﬁa‘ Eiil
Principie of pnori‘ty
26Pf1229 ( Continued )

26P71220°

“@W’iﬁﬂtﬂ?@@l

'ﬁ%ﬂ‘ﬁ*ﬂﬁﬁw ﬁﬁrﬁmﬁﬁf’“ﬂwﬁmﬁm

(3}

() @
Cladogram
(@ eom e

Taxonomic categones

I vl R o @aﬁwwq*’?zﬂww

- L 142+4=T7
What are taxonomic keys? Describe 'f}'ieir-
types and xmportance in 1dent1ﬁcat10n of E
orgamsms ‘

W/Or )

miﬂﬁ—rﬁ-wwawsﬁmﬁﬁ—m
EEC i | 7

Bxplain . different * types - of - “taxonomic

characters used in cla331ﬁcat10n

?w@w@w&f@awwww

TG F7 8

Discuss the different types of species concept
with suxtable example

WW/ Or

- 1+7=8
What is spematmn? erte the dlfferent
mechanism- Gf speciation. S

" Turn Over )



(4)

6. Bg@ T By IR afweres TR S g
RfSa sxRew Recy wmw w11 . 1%7-8
Write about the principle a.nd various codes
of zoological - nomenclature cmng "suitable
examples e -

WW/Or .

‘ﬁ‘sﬁﬁ‘@fm B WA A ﬁw - ﬁﬁrwﬂe
_wmmﬂﬁe'Hemi=@ﬁTFriwr‘aﬁmﬁa13¢ﬁrwmﬁmwn
K2 DU . 1+2+5=8
What is typ1ﬁcat10n? Wnte its prmmple and

discuss the use of types for specimens in
zoolog1ca.l nomenclature

- 7. WWWW%WWWl
% zrmm{ca wﬁﬂnﬂa TS (I ASH AT 7
. .3+3+2=8
Discuss parallehsm and convergence in
-evolution. Write how these processes affect .
phylogenetic interpretation. :

amm‘%ﬁr ﬁvﬁﬁf % c*wrrﬁﬁw amm{z L
74 | (wfie QWW RAGEiR
_. e - {2+2+2)+2=8
Explam the concepts of monophyly,
polyphyly and - paraphyly. Write their
significance in bmiogma,l classlﬁcauon '

+* ¥

P25—3000/1229 6 SEM FYUGP ZOOC6D
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MATHEMATICS
( Core )

Paper : MTHC6D1 /D2
Full Marks : 60
Time : 2 hours
The figures in the margin indicate qu marks
: for the questlons
Paper : MTHC6D1
{ Discrete Mathematics ).

i. (a) @ﬁ—w@?ﬁﬂwmmwﬁm
1+1=2

~ Define bottom to top elements of__' ordered
set. h

(b) M P B TR I W AF Sc P ol
TS PO VS UF AS AT, (5@ 479 79 &

I Pis an ordered set and Sc Psuch that
o _vS and ~S exist in P, then show. that

{1} SSVSW (and) szAS VseS

26P/1235 o (TumoOver)



2. {a)

)

- 26P/1235

(2)

(i) @ se S wWE R @A x e P IWA,
x < AS TR UF G A x <5 W,

for any x€ P, x £AS if and only if
x<sforaliseS;

(i) WA se S wE R @A xe P IR,
x2vS M F GFUE MW x> W)

2+2+2=6

for any xe P, xzvS if a.nd only if
stforallseS

@5 S wafremR ikl fardr |

. Define lattice isomorphism.

e L @ OEw 99 A1 (90E
A={acdy} TreR® I3 SR-Es
T ?

The lattice L is drawn below. Is the
subset A={q ¢ d,y} is a sub-lattice

"of L?

y

t

( Continued )

(3)

(c) ﬂﬁP«ﬂﬁ‘I'\ﬂ‘ﬁ]‘"ﬁG’f‘\'ﬂ%’{ﬂ, mmiemm

3. (a)

26P/ 1235

WW@W

If Pis a non-empty ordered set, then
show that the following are equivalent :

() P b1 o @fts |
Pis a complete lattice.

(i) P73 2T T PREfS STIMT PO AS IR |
AS exists in P for every subset S of P.

(iti) P 451 (e TSR W Pwﬁbrw
Topafd ST PO AS ORI

P has a top element T, and AS exists
in P for every non- empty subset S
of P.

%<1/ Or

At L Wi K 1 (#06 W WF f:L - K BT
T W, (B YT A f «B s
W”Hﬁ’ﬁ‘l’{ﬂﬂﬁw wmﬂﬁ?aaﬁr
F-THE G '

IfLandKarelatucesandf L—>Klsa
map, then show that f is a lattice

isomorphism if and only if it is an
order-preserving.

ﬁwmaﬁ%ﬁ@mﬁmﬁmu

Define modular lattice with an. example

{ Tum Over }
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(4)

b) e 1 e R mﬁb‘ ATFH df ST
oo |
Show that every d1stnbut1ve lattice is a
modular lattice.

(o) o ST AR T (L, <) o Reoms
¢afes |

Prove that every chain (L, S] is a
dlstnbutwe lattice.

A&/ Or -
i L <51 IR (60 W, (I (T F—

If L is a Boolean lattice, then show that—
i} 0'=1; 1’=0 '
fii) a”=a, Vael

4. (a) wﬁ@m@t{ﬁmww’ XS 2T
-1 _ 2x2=4

Represent any two of the following
Boolean functions by Ka.maugh map :

fi) [@ab)vigad’ yvia’ Ab’)

fii) (aAbAC)V(aAbAC)V
. {anb’ Ac)via’ IN NS

i {ii) (aAb'Ac:Ad').-v(aAb-Acr\d')v
: ' -(a'Ab'AC'Ad')

(b) Ta-cRE om R TR TR I

2(7,9, 10, 1], 14, 15]15 a, b, c, d@ﬂﬁ_ﬂ

e 740

{ Continued }

5. (g

(b)

{c

- 26P/1235

(5)

U§ir‘1g 'Quine-McCluskey _algorithm. find
minimal expression for the Boolean
function £(7,9, 10,11, 14, 15)ina, b, ¢, d.

o & 1
What is graph?
ﬁi@mmm‘ﬂiﬂ%ﬁ*ﬁmmqm 3

Show that the number of odd vertices in

. a pseudograph is even,

Wﬁmmﬁaﬁ’twﬁ:ﬁm  oen=4

What is the degree sequence of the
following graphs?

6. (o) ftwawe TWorfm v 50 W. cwsai

ABCEFCDA a6 TR ¥ T2 1+2=3
What is an Eulerian circuit in a
pseudograph? Is the graph ABCEFCDA
shown below an Eulerian graph?




(61} | (7)

) 20 T 0 R G e T e ®) ao GRS A WG AT W
RS - ToRelE. 6 e IeRRE IR A
Prove that any non-trivial tree has at FCC-TIOT oo st o | 3

. least one vertex of degree one. Write Floyd-Warshall algdrithm to find

(¢) O @ T AFTTS ﬂﬁ‘%ﬁ’m % 3, 2 ~ the shortest distance between all pajrs of

- 4 vertices in a weighted graph.
Show that the graph shown below has
no Hamiltonian cycle, but has a (c) 21 _W &=
Hamiltonian path : - : Prove that— _
WO C @ n SRR @ 1R T (1)

7 _ _ )
| a path with n vertices is of length

dy ey 4f o (n-1); -

(i) b1 TS o e RR 21 242-4

the degree of every vertex in a circuit
is two. '

7. (@) T G, WR G, AF ferE el W
: oty :
Find adjacency matrices of the following
graphs G, and G, : A '

. Vi va Y1 V4
Gy Gyt 8
Va e v3 Vo
VTSI ST @r&s’ﬂaﬁas 7 ' 2+1=3
Are the two graphs 1somorphlc'9 ’

26P/1235 ' (Contmued ) 261,,1235 " (Tum Ovir)



1. s frpmz =i Teweh it e

(8)

- Paper : MTHC6D2
( Probability and Statistics )

Choose the correct answer from the
following :

(@) A =47 AR *Fre [or oo

(B}

The mean of a Poisson distribution with
parameter A =4 is

) 2

@ 4

{ifi} 16
fiv) N2

51 MYRT R Ny, §2)T ¥R NI I8
Y ORI T o |
For a normal distribution N (p., 82), the
total area under the curve is

) 05

i) p

i) 1 |

(i) =

'_ 26P/1235

1x2=2

(Continued )

(9)

2, SN PR Ba B - 2x4=8
Answer the following questlons
(a) <01 e 5351 (AT YR SR R 7

What is the probability that a leap-year
selected at random will contam 53
Sundays? '

(b} mww X—awﬁﬂwww
e g |
Dgﬁne conditional | pfobability density
function of a random variable X.

fc) - = Re® moment generating function
fdfr =

Obtain the moment generatmg functmn
of Poisson  distribution.

(@) #0 T @, X T Y 7 S
e =W, (A8 E(X+_Y]=E(X]+E{Y). '

‘Prove that if X and Y are
continuous * random - variables, ‘then
E(X+Y)=EX)+E(Y)

3. wom PR T fr: T 4xn=8
Answer the following questions :
(a) W@WWW@@WﬁWl

‘State and prove the muluphcatlve law of
probability. .

26P/1238 (TurnOver)



( 10 ) - (11

(b) B @S 55 & WE 65 T T o (b) TR BTF (1 TN T (IR RS
AT Bre 261 e WR BN =m0 AR o - R | S |
bR PES AR o ciata e =y, The value of correlation coefficient p
(@ A% TS 251 961 99 o ROy brre 26 _ always lies in the range
A T IR TR ey 40 @ 10, 1]

An urn contains 5 red and 6 black balls. () {—es =]

Two drawings of 2 balls in each draw are {iii} [—1, 1]

made. Find the probability of getting

2 red balls in the first draw and 2 black fiv) [-1, O]

balls in the second draw, if the balls are '

rdmt returned to the urn after the first 5. = m Taq o 2x4=8
raw. . .

Answer the following questions :
| o (a) Wﬁ?ﬂwﬁmzmwﬁ@ﬁww
4. wors PR A Tk At SR - 1x2=3 (FEHF CIRT W 7 -

Define marglnal distribution. How is it

Choose the correct - answer from th
: e . . RN
' : obtained from a joint distribution?

following :
@®/ X W% vi @%  PDF (b) N s et o e
flxy)=fx®¥frly) @ X9 Y3J Define -joint cumulative distribution
If the joint PDF of X and ¥ is function. |
F6y)=fx(x) fyy), then X and Y are _ (c) WWWT@W%%?
() “<%q [ dependent = . = : What does it mean for two random

. ] ) : ’ ’ . = - * D
(i) ¥4 / independent variables to be 1ndependent )
(ifj} “RT /. mutually excluswe {d) EW/X=x)3 TIRA ol ﬁsv

: What is condmonal ~ expectation
(1)) o 3 . . -
fiv) TS / correlated | - . - E(Y/X=x)? _

26P/1235 - " (Cohtintieq) ~ 26P/1235 { Turn Over )



6. TR PP Ted o

26P/1235 - -

(12 )

Answer the following questions :

fa) IGZ BT X WF V-9 (Y Y o

6l-x~g}, for x>0 y>0, x+y<l1
s y}--{ Lox~d y>0,x+y

0 , elsewhere

X% Y-4 Siufes Reaq fify <41 |

The random variables X and ¥ have the
Jjoint density function
_[6(l-x-z), for x>0, y>0, x+y<l
Ty _{ O , elsewhere
Find the marginal distributions of X
“and Y. :

B

(b} T T X WF YT (O TG T
flo ) =0 /Ye™¥ ¥ o<y y<o

The joint density functions of X and Y is

Foo ) =0/get @ =, 0cx, yew

then— .

() TSN T @ AL BT AN T T
verify that the preceding is a joint
density function; :

/] cov(x, y) Ay T
find cov(x, y. .

4x2=8 7. e Rz e Tewh Af TR -

{ Continued ) - 26P/1235

(13)

Choose the correct answer from the

following :

fa) BTSSP b1 T e Rpre RE
TR 6FS 51 BRI (==
Chebyshev’s inequality provides an
upper bound for the probability that a
random variable deviates from its

(i} mode
fi) median
fiti} mean

{iv) range

(b) RT ARG N oS y = Xp +¢, (987
B afefifly 2
In the matrix approach to linear

regression y=XpP+e, the vector B
- represents .

fij SRMASEE

| residuals

(i) 1Y TF
dependént variables

(i) -ROTTSR GITZ

. regression coefficients
- fiv) &% Reawr

error variance

1x2=2

{ Turn Over }



(14 )

(15)

@ IR AT 5 The weak law of large numbers states
State and prove Chebyshev’s mequallty that the sample mean converges to the
%31/ Or {i) I fAvRe
TR T X W Y9 QY @IS (SRt ) sample variance
oA Tl oIce, (i) SPRIR TS

@

ety = -

M, 4, 1) = eXIZ’(\?'H +232 +51152}

The _]cunt moment generating function of
random variables X and Y is given by
i) E(X), E(Y)

(i) var(X), var(Y)

- (i) cov(X, Y)

_ﬁ@mmwx YW Z-3 7 2

I

For .ény random variables X, Y and Z,
prove that

(b}

population mean
{ifi) FPRAE TGP

population median
fiv) T RS

standard deviation

I S Totei PR, aqqmwﬁaw
@wF ReTqe wed @APFay [ead @mol
Regar vt T 7

According to the central limit theorem,
the distribution of the sum of a large
number of independent and identical
distributive variables approach to

(i} faom ogd
cov{X, Y+Z ) COV(X Y]+cov(X Z) 2 binomial distribution
| | (i) e ReR
. 9-' o e e TEH! ﬁﬂﬁ %%I\GQT s 1x2=2 "~ Poisson distribution
Choose the correct answer from the (i) FToiT e
following : - _ normal distribution
fa) 799 IR AR AT AP sample mean (iv) SHoE e
CRIFC! ARLE SIS 21 7. exponential distribution
26P/1235 (Continued)  26p/1235 (Turn Over )
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( 16 )

10, o ofiRd bes (e ' L 2x2=4
Answer the following questions :

f) TRORGA @ BT |
State the law of large numbers (LLN). - | _

(b) T AR T Red B e ot R
T A [ 7

What is the difference between strong
law and weak law of large numbers?

11, @95 SN Toeig Bmd IR oW W1 4
~ State and prove central limit theorem.
12, T TR R e S et J_8 TR ft <
= I . -

Interpret the weak law of large nurnbers and
strong law of large numbers.

%k ok ok
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