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tempt all questions.

| of their parts together.

Define the following terms (any five) : (1x5=5)

(i) GPS

P.T.O.
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Il

iy TKDL
(ii1) participatory forest managemeny
(iv) Herbarium
(v) Paleoethnobotany
(vi) Biopiracy 2)
(b) Write suitable answers of the following

(i) A plant used to cure cancer

(i) A plant which is used in Alzheimer’s gjs,

)
(iii) Father of Indian Ethnobotany

(iv) A plant which is associated with Lord Vish

)
(v) A plant which is used as insect-repellent
Write botanical name, family, part uSCd.}.

L

N
ethnobotanical uses of any four: (

(i) Neem

(i) Tiger-claw .



‘oo

| (ii1) Snake-root
| (iv) Ashwagandha

b (v) True Indigo

Write short note on any two; (2.5%x2=5)
(1) Major ethnic groups in India
(i) Gloriosa superba

(i) Knowledge of ancient literature in ethnobotany

'How endangered taxa can be conserved through forestry
management practices. (2)

Knowledge is wealth, it expands when we share. Explain
it in terms of Ethnobotany. (4)

Explain the role of ethnic groups in conservation of the

[

ant genetlc resource. 3)

Discuss the various protection methods of traditional
knowledge in India. | (4)

P.T.O.
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(v) What do you understand by the
erm gy

how it 1s di
it 1s different from Economig 5 nobma.
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Attempt five questions in all, in'cludiné
Question No. 1 which is compulsory.

All questions carry equal marks.

Define (any five):

(i) Barrbody

(i) Pseudodominance
(i) Missense mutation

| (iv) Proteomics

- (v) Dicentric chromosome

| (vi) Conditional lethal mutation. 1x5=5

Give one contribution of (any five):
(i) Barbara McClintock
@i w. Sutton and T. Boveri

Turn over




fridgen

(‘nlvin
““) jer (4
(lv) Cralg Ven ‘
(v) Alfred giurtevan! (_’
(Vi) Mary Lyon
(

(¢) Fillinthe blank#:
() Linknge petween the gene
I's principle of

w can be dete,

deviation from the Mende

5
',

:

(i) Allelefor color-blindness is I ycated on ... chgy,

(i) The phenomenon of bringing about equali
products synthesized under the control of fy,

carried on X-chromosomcs is called as ...,

(iv) The X and Y chromosomes in Melandriun,

have a COMMON .ocoveursseaes: segment.

(v) Whena gene affects many aspects of phenoty

said to be ..cccevernneee .

2. Write short notes on (any three):
(a) Lyonhypothesis
(b) Inheritance pattern of white eye color in Drosophi
(c) Allopolypoidy
(d) Shot gun sequencing
(¢) Chi Square Analysis. g

. Differentiate between (any five):

(a) Inversion and Translocation

(b) Complete and Incomplete linkage

(¢) Codominance and Incomplete dominance

2




irance and Expressivity
nance and Epistasis

(d) Pene

g) Do
s and Reciproc

Test cros procal cross. 1615

A pure dextral female snail is crossed with a pure sinistral
male snail. Give the genotype and phenotype of F , F, and

F3 progeny with reasons. 10

) Write down the common features of model organisms.
Discuss Arabidopsis thaliana as a model organism in

genetic study. 5

) In sweetpea the dominant allele R causes purple flower
and recessive allele r causes red flower in homozygous
condition. The dominant allele L causes long pollen grain,
and recessive allele £ causes round pollen grain in
homozygous condition. In F, generation from a cross

between double heterozygous purple flowered plant with
long pollen grains and ared flowered plant with round pollen

grain, the following results were obtained:

Purple flower, long pollen grain 296

Purple flower, round pollen grain 19

Red flower, long pollen grain 27
85

Red flower, round pollen grain
culate

Give the genotypes of parents and progenies. Cal
8

. recombination frequency.
) Give the cause and symptoms for Klinefelter syndrome. 5

) What is the phenotype of a person who has:
(i) XY with SRY genes deleted

(i) XXV with SRY genes deleted?

3 Turn over
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6. (a) What are physical mutagens? Discuss the ole .

and non-ionizing radiations in inducing Mutatjo, \

(b) Explain the Celera genomics Project anq the se%

methodology used in the project.

7. (a) Whatis Pedigree Analysis? Explain the inheritane, .
recessive inheritance with the help of a Suitab)e G |

®) Explaip why the recombination frequency never eXCenqy, ¢

(¢) Give the number of barr bodies present in ap indiy; dx,;-l
chromosomal constitution XXXXYY and XXyy

5
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g

y Write the values of three quantum ““mbe

ine electron in 4f and 3d orbitals,

(¢} Draw the shape of d orbitals. lndicaﬁng the |
2 8

wave function

> (a) ReCl, has zero dipeie moment whjje H

value.

13§

(») Write Born lande’s equation for calculat,
energy. Explain all the terms in it

(¢) Calculate the % ionic character of Si-H bond
Pauling electronegativity of Si and H ap 14, |

respectively.

(d) Discuss the lattice energy.

(e) Which cation will exert a greater polanzmg 0
the following cases? Explain.

(1) Na” or Mg>™ (ii) Cu?* or CaZ* (221 ;

3. (a) Discuss the hybridization of the central &
geometry of the following molecules/ions.

XeF,, SO}, NH,, Iy

2.._
(b) Draw the resonance structure of CO;



[ TR
£ (o) Mate the fundamental rules of VSEPR theory,
g @)

(@ typlam the diamagnetic behaviour of N, molecule with

(he help of MO, diagram, (4,2'1,3,3)

(@) bxplain the Born Haber Cycle with suitable example,

(3%)

:\ga.){ Write short notes on any three of the following:

(1) Hybridization
(1) Fajan’s Ruyle
(1) Dipole moment

(iv) Solvation energy

(3,3,3)
SECTION - B
(@) I'xplain the following :
(i) Benzyl free radical is more stable than methyl

(i) Boat conformation of cyclohexane is less stable

than chair conformation of cyclohexane.
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(i) Ethylamine is more basic thyy, Aniliy,

(b) Classify the following as electrophileg and it fq,

i

Br, H.O, NH{. : CHQ. A‘C‘] |
|
(¢) How many stereoisomers are possi
dibromobutane? Write their structure

relationship with each Other,

ble for )

S ang five

(%2
|
6. (2) Give a chemical test to distinguish between but.
and but-2-ynpe,
() Explain which of the following are aromatic i p,.
I
i ;
H |
(¢) Draw Newmanp Projection for different conforri-
of n-butane. Which of the conformation is most q
and why? (
7.

£ g .  1ight 167
(a) Methane apg chlorine react in presence of light"”

: . ; reacti”’
chloromethape. Give mechanism for this rea




s |

g reactions
e the (ollowing reaction

n (‘nmph
- l(MnO,;,alkaMne

(g~ CH = CHa

() (H

peroxide

(i) CHy — CH = CH2 + HBr

) CHq . CHZ - CHZ

(it
(iv) CH3 —C = CH + Hz0

(¢) Giving priority, assign E-/ Z- t0 the following :

CHs\ /NH2 OHC\ C———_C/ -
——C —c_
v =~ P H

CH,

(2%4,6,4)

(2) Assign R-/S- configuration to each of the following :

COOH 00K o
H\ e Br
Br ' CIHS 'CH3
Br I "
CH, . |

P.T.O.
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(h) Write ¢hort notes on any two of the fonowi.lg :

(1) Wurtz reaction

(i) Ozonolysis of alkenes

(i) Geometrical isomerism

(c) Differentiate between meso compound apq _

mixture. |
(§: 8
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Answer six guestions in dll, three,guestions from each Section.
| Use of scientific calculator is allowed.
Use .smm!edjl:‘fr sheets for Section A and Section B.

-SECTION A
. o ’
:inempt three guestions in all.
Question No. | is compulsory.
All questions carry equal marks.
i
Atlempi any five qQuestions:

@) Explain
Plaln why 4 €utectic mixture has

“ompogitioy

Ompoynq

. a definite
and sharp melting point yet it is not a |



(b) What are tl;c electrochemical reactions that take place
at calomel electrode?

(c) The ionic molar conductivity of hydrogen ion is much
greater than any other ion. Give reason.

(d) How will you explain thc prescnce of both lower and
upper CST for. certain systems?

(e) Gwe and Justnfy the number of components in the

system:
~ CaCO,(s) -—Ca0(s)+ CO ( )

® Usqally a saturated soluuon of KCl or NH NO, is used

~ in the salt bndge Explam L

(g) Explain why . enﬂxalpy and volume of mxxmg for the
formation of ideal bmary solutxon is zero.

(h) State: and explam Kohlrausch s law of mdependent

rmgmtnon of ions. 2sz5-12%

2. (a) Whnt is meant by the process-solvent extraction? Explain |

why the process of extmctlm is more efﬁcxmt if the solvent

is used in a number of small portnons rather than in one.

whole lot |

| (b) Why do bmary SO]\IthﬂS dewate from 1deahty? Thc vapour
pressure of pure benzene and toluene at 40°C are 184 0
torr and 59.0 tor, ,respectively. Calculate the partlal pressures
of benzene and toluene, the total vapour pressure of the

e P e S .



solution and the mole fraction of benzene in the vapo
ur

above the soiation that has 0.40 mol fraction of benzene

Assume that the solution is 1deal
(c) Differentiate between congruent and incongruent mej ting
points. 4624,

3. (a) Define sp

(b) The m

(c) Draw and explain the conductometnc tltratlon of a weak

edific conductance, molar ‘conductance and
equivalent conductance, What are their S1. units?

olar conductances of sodrum acctate hydrochlonc
acid and sodlum chlonde at infinite dllutlon are 91.0 x 10~
426.16 % 10-* and 126. 45 X 10“‘ S m? mol‘ , respectively at
25°C. Calculatc the molarlconductance at mﬁmte dlluuon
for acetic acid. Is transport number of i 1ons related to molar

conductivity at mﬁmtc drlutnon? Grve reason for your answcr

acid with a strong base. 7 444

4. (a) Differentiate between concentration cell with and without

transference. . '~" ‘

(b) Thecmfofﬂwcoup P T SRR

5065

Cd, CdC1,.2:5H,0 (saturatcd) 1l Agcl(s), As
in whxch the cell reactron | g
Cd(s) + 2AgCl(s)aq = cac1 2SH.O (sat) + 2As(s)
160.6753 volt at 25°C and 0 691 5 volt at O°C Calculate the
free energy changc (AG),;cn_thalpy'!Ol,'lanSe (AH) and
SRopy change (AS) of the cell reaction at 25°C.

Turn over



w is the pH of a solution determined using (i) hydrogen
Ho l
“ jectrode and (ii) quinhydrone electrode? 44",
e 4

¢ Write short niotes On:
& (‘) Mo‘m Bn\n\d“y Method

m of S\hphur
(d) Phase Diagra ’ ./
(c) Lever Rule or Glass hlectmde o oy

 SEcroN B ;
Attempt three 'ngestions"in all.
All quesrioné carry -3‘1"“’ mar; k-"

6 () Amngethefollowing acid denvatxvcs in decreasmg order
of mctn?ity towards nucleophlhc substxtuuon and give
cn,cm,o CH coc1 cn,cooc H,, CH,CONH,
) Emhmﬂ:efolloﬁng'

@ Acetylehlmdexshydmlysedmmdxlyﬂmbmmyl
chlonde.

(n) Benzoxc acld is stronger acnd than acetic acid.

(iid) p—hydmxy benzom acid i weaka- acxd than m-hydroxy
benzuioacld

(¢) Discuss Hell-Volhard Zelmsky mactnon w:th mechamsm
(d) Complete the followmg reactions:

@ C H,CHO'{-(CH CO) 0---—-..)A+B
@ Brcn,coocn . cncocH, D Zn, ether

e T s



7 (a) Wte short notes on the fonowmg _ B
] () Gabriex's Phthalimide Synthesis
(i) Hofmann Bromamide Reaction

(iii) Schotten-Baumann Reaction,

(b) How willyou chemically d1fferentxate betWeen anil;

ne ang
N-methyl aniline? | | A

(¢) Complete the reactions:
@ ArNH, + CHCl, + 3KOH - 4
(i) AINH, +Br, —=> B
(i) AINJCT +H,0/H' —4 3¢

(d) Give a detailed account of Hofmann ehmmatlon and
\,ompare it with Saytzeff ehmmatlon. L -522, Y

8. (a) How W111 you convert D-arabmose to D-glucose md D- |
.mannose by Killiani-Fischer synthesns?

i () How will you convert D-glucose to D-ﬁ'uctose?

(¢) Draw the Haworth projection for a-D-glucopymno e and
B-D-fructofuranose,

(d) Write short notes on the followms
(i) Mutarotation

@) Ruffs Demdm, - 24,05

* @ Give the Name and mechanism of the reactlon mvolvec in

% (b) e mthessof ethyl acetoacetate from ethyl acetate. ]
| 0
! Vhatis 'automerism? Give the struotures of keto and er

fi
Orm of ethy) acetoacetate.
5065 A
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) How canthe following 90“‘1?0““‘*5 be obtained 1‘ | l
\ \ | i rom ethy] :

acetoacetate:

~ (i) 2-Pentanone

(i) Butanoic acid
M

(i) Succinic acid? -
\ 5.3,4%

—_—

| . 200
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llempt three questions from Section A and three questions

from Section B. Sections A and B are to be attempted

. In separate portions of the same answer sheet.

Please indicate the Section you-are attempting at the
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in the question paper.
Calculators and log tables may be used.

SECTION A
0 Attempt any three questions.
1] .

Turn over
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Give prief reasons for any three of the followmg
(a) GV

0 cu(1l) compounds are coloured While
1

€ Cy
compounds are colourless. (0

i) Zinc, cadmium and mercury are softe, than, N

rransition metals.

i) Octahedral complexes of Co(II) may be of iy, -
outer orbital types but those of Cr(III) are only inge
orbital. .

(iv) Many transition metals and thelr Compounds gt 5,
catalysts. :

(v) The atomic radii of zirconium and hafmum are very

s1mllar.

(b) Define, using two examples, an ambidentate ligand. What
specific type of isomerism 1is displayed in complexes
contaihing such ligands? How does an.ambidentate ligand
differ from a bidentate ligand? 9.34)

2. (a) Explain why a & octahedral éomplex with sfx identical
ligands is not expected to have identical bond lengths. Give
the appropriate splitting diagram of such a case where the
axial bonds are longer than the equatorial bonds.

(b) Give the IUPAC names of any three of the following:
@ X,[OsCIN]
@) [PNH,),] [PtCL,(NH,), ]
(i) Na[Mn(CO),]
@) [(en),Co(NH ,(OH)Cof(en),](SO,),
(c) The Magnetic moments of [Fe(H,0),]** and [FC(CN)"]
~areS9pM and 1.8 BM respectively. Explain on basis O

'
' 2
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(¢) The Latimer diagram of manganese i 8'Ven Beloy
C

Mn(), 2L Mn() MnO, 222V Mp* L. 131V 3LV \po \l-@

met J | %v~\l ”"

Calculate x and y and indicate by showing necessary cao,,
which species will be disproportionate,
- Or
(c) Write short notes on any fwo of the following:
(i) Separation of lanthanides by ion exchange
(i) Spectrochemical series
(ii) Variable oxidation states of 3d elements. 34y,

ationg

SeCTION B
Attempt any three questions.
Physical Constants
Planck’s constant = 6.626 x 10 J s
Velocity of light =3 x 10°m s™
Avogadro’s number = 6.023 x 10% mol'
Atomic mass unit = 1.661 x 10" kg
Mass of electron = 9.109 x 10~*' kg
n=23.142
5. (a) Write the mathematical expressions for the position opers(
x and the linear momentum operstor p,.
(b) Prove that the momentum and position Operd
commute with each other.

tors do 1ot

ve
(c) Examine which of the following are acceptable *2
functions:
(1) Y= xz (ll) y= e’,r
(i) y=e™ (iv) y=Asinx S

171 - 4
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L Pove that the wave functions o
u‘ N ‘
asional box are R particle \y
‘umuh : “‘“““\“hm‘ one-

| qhe fundamental vibration frequeng
' SEURRBY

K “\\70 cm \. li\’al\latc “ A NM()'* 18 Obsey ved
n 1€ Zero pownt energy and the f
,, . _ e fore
g onstant of the molecule. oree

\ molecule AB 1s undergon ‘
N Al undergoing rotational motion under the
ngid rotator approximation. What is this approximation?
‘ ximation
Write thematical expression for the Hamiltonian
gchrodinger's equation and the rotational energy E
| . ‘ o

associated with this system.

) Which of the following molecules can exhibit a pure

nicrowave spectrum: Cl,, NH,, CO, C,H,? Explain

bﬂe ﬂy. 4‘ 4|/" 4

" (a) Explain the terms degeneracy and node using the particle

in a box problem as an example.
(b) Predict the wave number of the lowest energy absorption

band in-the conjugated octatetraene molecule given that -

the average carbon-carbon bond distance 18 0.141 nm.
A—B, 1.08 x 10°* moles

(c) For a photochemical reaction,

of B are formed on absorption of 5.89 J at 360 nm. Calculate

the quantum efficiency of the reaction: Explain why the
gh for certain reactions. 444%

quantum yield is quite hi
Turn owe’r
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—

. on three of the f '
< (a) Wiite a shortnotes on &1 Ollowing.

@) Beer-Lambert’s Law
(&) Bathochromic and Hypsochromic shift

(iv) Bohr’s correspondence principle.

(b) Define eigenfunction and eigenvalue. 3. 43

71
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