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(i) Zone of illuviati?n (2) B-Horizon

(i) Life forms (b) Qualitative character

(iid) Stratification (c) Anemometer
(iv) Zone of leaching  (d) Raunkiaer
(v) Wind Velocity (e) A-Horizon

(b) Define the following (any five) : (5%1=5)

(i) Homeostasis
iii) Humus
(iii) Phanerophytes
(iv) Ecesis <

(v) Climax community

(vi) ‘Ecotone

2. Write short notes (any three) :- : (3x5=15)
(1) Soil Profile

(i) Genera] Process of Succession
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(iii) Ecological pyramids

(V) Shelforg paw of Tolerance |

3. (a) Define the ferm phytogeograph)’- Name the

different potanical provinces of India. Give anp

elaborate account of any one. (8)

(b) Describe the role of Biogeochemical cycles in

the ecosystem. Explain Nitrogen cycle in detail. .

™,
4. Differentiate between (any three) : (3x5=15)
(i) Sciophytes and Helibphytes
(i) Food Chain and Food Web

(iii) Colluvial and Alluvial soil

(iv): Autotrophic Succession and Hetefotrophic

Succession

(v) Paleo-endemism and Neo-endemism
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Taxone™¥

Section B

1. (a) Expand the followinsg : o (a=2yy

(i) DC
(i) nom. cons.
(iii) L.
(iv) IAPT
(v) ex.

(b) Match the following: (5x1=5)

(i) Binomial Nomenclature (a) J.D. Hooker

(ii) Phylogenetic classification (b) Bengalum
(iii) NumericaI' Taxonomy (c¢) Robert and Sneath
(iv) Lai Bagh Botanical Garden (d) Takﬁajm

(v) Flora of British India | (e) 1st May 1753

I’s system of
and two
(4+4=38)

2. (a) Give an outline of Engler and Prant
classification. Discuss any two merits
demerits of this system,
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(b) Give th, alternate name of : (4x1=4)
() Gramineae /
(i) Compositae
(1) Cmciferae
(iv) Labiatae
(C) Interpret the following : (3x1=3)

() Delphinium viscosum Hook.f. et. Thompson

(ii) Phyllanthus (Toume.) L.

(iii) Srellaria media (L.) Will,

3. Differentiate between (any three): (3x5=15)
(i) Alpha and Omega Taxonomy
(ii) Holotype and Neétype
(iii) Valid and Effectivle Publication
(iv) Bracketed and Parallel keys
(v) Cladogram and Phenogram

P.T.O.
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4.

y th!‘eQ):
Write short

(i) Importance of BOtanjcal Gardepg

. N s
(i) Taxonomic categorie

principles of priority and its limitations

(iii)

(iv) Principles of Numerical Taxonomy

an
notes on ( L

(700)

S
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4.  Attempt five questions including question 1.

Draw well-labeled diagrams wherever necessary.
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1. (a) Dell! /6=6)

(i) Arbor yitac
(ii) Fovea centralis
(iii) Unguis

(iv) Organizer

(V) Gray Crcscent

(vi) Zona pellucida

(b) Differentiate between the following (any 5):

(2x5=10)
(i) Horns and Antlers

(ii) Physostomous and Physoclistous
(iii) Crista and Macula
(iv) Epigenesis and Preformation

(v) Epitheliochorial placenta and Haemochorial

placenta

(vi) Invagination and Involution

(c) Give the exact location and function of the

following : (1%6=6)

(1) Meibomian glands
(ii) Proprioceptors

(111) Splral Valve
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(1v) Corpug Jurcum
(V) Inner gell mass

(vi) Chorionic villi

T Py (1x5=5)
(d) Fill in the blanks (any five) :

arc modified

(i) Mammary glands
glands.
(i1) is a unique S¢€

in snakes for detecting infr

nsory structure
ared radiations.

skin of

(111) scales are found on the

sharks, skates and rays.

(iv) The notochord in a developing embryo is

derived from

(v) s a method of tracing cell

lineages.

(vi) Mammalian blastula is known as
SECTION A

2. (a) Describe the succession of kidney in vertebrates.

(b) Give the comparative account of brain in
amphibians and reptiles. (6+6=12)

3. (a) Trace the evolution of aortic arches in vertebrates.

(b) Discuss the various types of feathers. (8+4=12)

P.T.O.
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e . following
. on th¢ (any =y
NI \) |
I write 16 ¥ —
“ . = . ] VCI. C :
o ol Centrd 1 ral e
(a) Typ®:
« . gy IS
(b) \zisccr:ll arch¢
glzmds

(¢) DigestiVe

(d) Avian Lungs

SECTION B

(a) What 18 spermatogeneSIS? Explain diagrammatically
the different

N

phases of spermatogenesis.

¢ various planes and patterns of

(b) Enumerate th
cleavage. Describe the role of egg yolk in early

embryonic divisions. (6+6=12)
(a) Elucidate the methods of prevention of polyspermy.

(b) Discuss the morphological changes associated with
metamorphosis in frog. (8+4=12)

7.  Write a note on the following (any 3): (4x3=12)

(a) Implantation
(b) Fate Maps
(c) Vitellogenesis

(d) Gastrulation in frog
(2000)
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149 sECTION A
(Inorganic Chemistr}’)
esti
Attempt @Y three 95700 Srom this socpion
ttem

. ’s di
(a) What is Ellingha™ ‘agram? Draw j for metal

xides and give its salient features. (4.5)
o .

(b) List the three different scales of Electronegativity.

Briefly descriv® the Pauling scaje. 4)

(c) Why first element in each of main groups differs

from the rest of the group? Give anomalous

behavior shown by Lithium.

(4)

(a) Explain the hybridization in ortho-phosphoric acid.

Give its structure and mechanism of its preparation

from phosphorous pentoxide. (4.5)

(b) Why graphite is a good conductor of electricity
but diamond is not? (4)

(c) Why first lonization enthalpy does not continue
the decreasing trend from Al to Ga and In to

TI? (4)

e e——————— T TR

o i
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3. (a) What are Carbides? what happens
AI4C3 and Mg2C3 ire hydrolysed?

when CaCz,
(4.5)

(b) USing dibOrane’ eXplain the Concept of multi centre
bonding, (4)

(¢c) Complete any four reactions (4)
(i) SOCIL, + H,0 —»
(i) P,0,, + 6PCI, -
(iii)) 6HN, + 4 Lj —»
(iv) 4NH, + 30, -

(v) SiC + 2NaOH + 20, —

4. (a) Give the names of four different types of oxo
acids of chlorine. Arrange them in order of

increasing strength and give the justification in

support of order. (4.5)

(b) Short note on the following : (4%2)
(i) van Arkel De Boer process
(ii) Zone refining

P.T.O.
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gpCTION-B
(Physical Chemish.y)
ONS fy .
S isempt Three questl Jrom thig section.
1
r = g314 T K mol k= 1.38 x 1023 5 g1

NA = 6,023 X 1023

(a) Write the postulates of kinetic theory of gases. Is

it poSSible to 11qu1fy an ideal gas? (2.5)

(b) The van der Waals constant ‘a’ for N, and NH,
are 1.39 and 4.17 dm® atm mol=2, respectively.
Which one of these two gases can be liquefied

more easily and why? (2)

(c) In a crystal, the planes cut through the crystal
axes at (2a, 3b, ¢) and (2a, —3b, —3c¢). Identify the
Miller indices of these planes. (@)

(d) It is not possibll'e'to distinguish betwee%n K* and
CI” ions by X-ray diffraction method. Explain.
(2)

(e) Explain the effect of temperature on rate of a

reaction. Giye reasops for your answer. (2)
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of gases increaseg with rise in temperature,
Explain. ‘ (2)

6. (a) Using the van ge; waals equation, derive the
relationships between critical constants and van

der Waals constants of a real gas. (4)

(b) The viscosity of oxygen is at 70C is 208 micropoise.
Calculate the mean free path and collision diameter

(4)

of oxygen molecules at STP.

(c) What do you understand by the term surface
tension? - What are its units? Describe the

stalagmometer method using water as reference

for the measurement of surface tension of a liquid

giving expression. (4.5)

(a) What are elements of symmetry in crystal
systems? Describe number of various symmetry

elements in cubic crystal system. (4)

(b) The density of LiBH, crystal is 0.668 g cm™
and the unit cell dimensions are a = 6.81 A,
b =443 A and ¢ < 7.17 A. Determine whether
ice i§ f.c.c. OF b.c.c. The molar mass of

the latt
(4)

-1
LiBH, = 21.76 g MO
P.T.O.
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b write sress) n Lan AXwel] distrily,:
’ molect al cds o t}-:?’ the L ution law
xpress? Ccaleul? © Most Ii>robabnvolved 5
and 10 ( meal uare Velocity of h 5 e
molccul g at 27° Ydrogen gas
(4.5)

rat€ €x .
rated Pression for g
€cond
order

§. (a) Derive intce
mlng rGaCtantS t
0 be diff
crent,.

reaction assu
o expressions to determine ‘
order of reaction

(b) Derl‘ ] : d a].]j wra " ll [‘[‘ 1'[‘[‘ l' I

using half-
rate method.
., (4)

(c) What :s the rate constant (k) of
a reaction
——— ,
2N.205' 4NO, + O, at 27°C? The
activation energy and pre-exponential factor f
r I0r

the reaction are found to be 103.35 kJ mol™ and
: an

43 x 1013 571, respectively. (4.5)

(3000)
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(i) ............ ¢ Irs( stable ptodum. e :
0 gysomes comam nzymes for b “Of dark reaction, o
(iii) L IS the apy;_ ageing phyyo, 100 O siieninliin,
""""""" n of food re one, it
(v)) e t)?e”;,zhay':ghormonc re ....... hmu Bha “‘“Y"“c in barley Seeds is due
- o FWater in Jigh raeri s g )
lysis © glrea Ction lsn iih
() e is s50ciated gy fpeoenr Oyt o o
(vi) The word ENZYME Was coina by T |
((yx)ﬂ) The occurfence ofbrcak Ih the Commulty ofwatcr columii in lhc Xylem
IX S vieniens LYY PYSOT h
known 85 e, :
, %;s,e protein part of enzymc 13 cnllcd as..,, - A, '
(x? Blue Green Algae fix TTTRYPITI dlrcctly from dir 1o enhance
(x) fertility of crops.
ade The movement of water or s0lutes t‘rom oell xo vell through: cytoplpml
i (x“) w“h 'he hc’p Ofp'llmOGCIMI‘m " 3&] uluu i lc ‘a ol l k
coss by which bacteria re uce nitrate. to din frogen s known
(xlll) The pro , |
as ........ X EEEEXIXY . ,
| ' : [ «4=5)
(b)  Expand the following (any five): | | (
(i) | NAA , ! (i)  SE.CC complex
‘ ; iv) EDTA
(i)  PMF (v .
(vii) CEC L
| 2 (3x5r15)
2, D:tTcrenuale between any five): ' T pwe, : |
y . i
C3 and C4 plaps, .
jon,
(i) Aerobic respiration and Anaerobic res;;l;il horylatwﬂ
(i) Oxidative Phosphorylation and Photophosp ‘
(iv) COmpcnme and non. compemlvc m},,bmon | : =
(V,) Coenzyme and cofacor ' g [ Ny :
((::n)) San *" Proteins and Chapnel proteins ol s

"1Ype ATPage and P-type ATP o



~

Q3. ' (a) *Photsrectss . . 'Commc;ﬂ- ; ()
. “'€SPiration s & wagieful process in plants "(4)

e an ex | e b
Discys 'ory note on phytochrome. ' stomatal movemen

S the thep : chanism of's Si i,

! Jains the me :

, 7Y that best exp ‘ (‘)

Q. (@ G : \ :alions of Auxins, (¢
K ! ive t_h: dlSCO\':{y and cpumerate the Commerciallpplﬁ.anom FAuxins, (1) .

ho OPeriodism? piscuss three general categories of plants .

" , tod i
() Des;nbc the mo,(a):v I‘;t:?;h-. ccepted mechanism of phloem translocation in
t‘mmospenns with the help of suitable dingram. (%)

QS (W) With the help of a flow chart, give a detailed nccount of glycolysis, Whal( is
the fate of pyruvate jp plant respiration? (;);
¢ iy OR )
(0) " Discuss the stryctyre and funetion of reaction center and antenna complex, '+ -

() Describe propentje, .m'} mf:::hcm:\m (hypothesis) of action ol enzymes. (%) s

() .. Discuss essentinl nyirigny olements, criterln of essentiality and role of any o=,
essential elementy In plants, ( )

Qo (a) © Wrile a shont note on the following (any two): (2.5%2=§). -

(1) Bolting
{i) * Apical dominance

(1) Witches broom . .
(b) 121scuss the mechanism of biological nitrogen fixution and give is significance;
/1o plants . (5).-

y OR

p Fxplain the biogeochemical cycle of Nitrogen,

Describe different methods of studying mineral requirements. Explain how
" nutrient solution can sustain rapid plant growth? (51

(b)

(c)

. ‘\ NV TR Y .mc help of a diagram,' the processing of fany acids n
Q7. ‘“’). : El‘;gl:;;on:;;h How succinate produced in glyoxysomes is processed to (orn
8 4 \, N ) 5!
enesis)? o = ‘ (
no acide pre synthesized In plants by ammonium ‘
ation? (NO chemical formula required). (3)
OR - .

. sugars (g!uconc’og_
(b)  How djfferent-am! .
«, assimilation and transami

P.T.O.
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Your Roll No...............
sr. No. of Question paper : 1689 &
Unique Paper Code . 42234406
Name of the Paper . Genetics and Evolutionary

Biology
Name of the Course . B.Sc. (Prog.) Life Sciences
Semester . TV (LOCF)
Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

2. Attempt Section A & B on separate sheets.

SECTION A - GENETICS

Answer three questions in all.

Question No. 1 is compulsory

1. (a) Distinguish between any three the following :
(2%3)

P.T.O.
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gtations

nduccd m & SpomaneoUS

(i) 1ndu®
mutat10n$

; istasis and . e

(ii) Dommant ep €cessive epistasis

(iii) Aneuploidy and polyPIOidy
(iv) Coupling phas€ and repulsion i

(v) Intersex and gynandromorph

(b) Define any four of the following : (1x4)
(i) Lethal alleles
(ii) Heterogametic sex
(iii) Holandric inheritance
(iv) Pleiotropy
(v) Interference

(c) Justify the following statements (any two) :
(1x2)

() Shell coiling pattern in the Limnaca
offspring is determined by the genotype of

the mother.

(11) R"C()mbination frequt‘ﬂc}’ between two

5 0/
genes canpot exceed 5070
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(iif) The Drosophila with chromosome combination
as XXY js female

e associated with the

(d) Name a human syndrom
(Vax4)

following :
(1) Monosomy
(ii) Trisomy
(iii) Chromosomal Deletion

(iv) Chromosomal translocation

2. (a) What is epistasis? Name different types of
(7)

epistasis and explain any two.

(b) Determine the sex of the individuals for the given

chromosomal arrangements in Drosophila: (5)
(1) 3X 4A
(i) 2X 3A
(iii) 1X 3A
(iv) 2X 2A

Briefly explain the basis of sex determination.

P.T.O.
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a thre
ained from hree factor T .

3. (a) The dat2 obt

is as folloW® :
xyZ/Xy? _,,fz
XYZ/XYZ _____l_iﬁ
Xyz/XyZ ____1__6___
Xyz/XyZ __’gﬂ
xYz/Xyz 144
XyZ/xyz 156

Based on the given data,

(i) Determine the order of gene

(ii) Draw a linkage map and calculate the map

distance between the genes

(iii) Calculate the coefficient of coincidence and
%)

interference.

(b) How Somatic ce]] genetics can be used in gene

3)

mapping in eukaryotes.



1689 5

4. Write short Notes op following (any three) :  (4x3)

(a) Cytoplasmic inheritance
(b) Inversion

(¢) Dosage Compensation

(d) Chromosomal theory of inheritance

SECTION B - EVOLUTTONARY BIOLOGY

Attempt three questions in all, including
Question No. 1 which is compulsory.

1. (a) Define the following (any five) : (1x5)
(1) Coprolites
(i) Directional selection
(111) Coacervates
(iv) Cline
(v) Ring species

(vi) Organic variation

(b) Differentiate (any three) : (2x3)
(i) Mold and cast
(ii) Allopatric and sympatric speciation

P.T.O.
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analogy
1689 - and
(jon and Macroeyolytjy,

( ¢ |
, ¢ of the { : _
ibution” ollowing scientists

(1x2)

" . Urey
w.. Miller and
- ®

What are isolating mechanisms? Describe various
i a

: olating mechanisms with suitable examples.  (12)
is

3. Illustrate the role of fossil records in understanding

the evolution of horse. (12)

y three of the following:
(4x3)

4. Write short notes 0N an

(a) Endosymbiotic theory
(b) Mass extinction

(¢) Genetic drift

(d) Adaptive radiation

(¢) Neo-Darwinism

(1500)

Gred



