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6.       Short  note  any  three  of the  following  :                 (5,5,5)

(a)  Fate  map

(b)  Egg  membranes

(c)  Extra-embryonic  membrane

(d)  Von  Baer  Laws

(1000)
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Instructions   for  Candidates

I.      Write your Roll No. on the top immediately on receipt
of this  question  paper.

2.      Attempt any FOUR questions in all including question
no.  1  which  is  compulsory.

3.      Draw  well  labelled  diagrams  wherever  required.

4.      All  parts  of  a  question  to  be  attempted.  together.

1.      (a)  Define  the  following  (any  five)  :

(i)  Vitellogenesis

(ii)  Polyspermy

(5)
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(iii)  Neurulation

(iv)  Amphimixis

(v)   Morphogenesis

(vi)   Grey   Crescent

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

(2x4-8)

(i)  Penetration  and  copulation  path

(ii)   Epiboly and Emboly

(iii)   Epigenesis  and  Preformation

(iv)  Tight junctions  and gap junctions

(v)  Karyokinesis  and  Cytokinesis

(c) Name  the  germ  layers  from  which  the  following
are  derived  :                                                              (I/2x4=2)

(i)  Liver

(ii)   Brain

(iii)   Ovary

(iv)   Lung

4028

2.      (a)  Describe  the  development  of frog  from  fertilized

egg  to  gastrula  formation.                                        (8,7)

(b)  Describe  various  planes  and  patterns  of cleavage

in  different  animals.

3.       (a)  Describe  the  process  of  oogensis  in  mammals.

(8,7)

a)  Give  an  account  on  stem  cells.

4.      (a)Describe    the    process    of   meiosis    and    its

significance.                                                                        (8,7)

(b)  Compare and contrast the prophase of mitosis and

meosis.

5.       (a)  Describe  the  cortical  reaction.  Discuss  its  role  to

block polyspermy.                                                          (8,7)

(b)  Discuss  the  role  of various  hormones  that  control

Metamorphosis  in  frog.
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6.      Write  short  notes  on  any  three :

(a)  Cot  curves  and  their  significance

(b)  Allosteric regulation

(c)  Membrane lipids

(d)  Ramachandran  plot

(5x3)

(1000)
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Instructions  for  Candidates

1.      Write your Roll No. on the top immediately on receipt
of this  question  paper.

2.      Attempt  any four question including.  Question No.  I
which is  compulsory.

3e      Draw  well-labelled  diagrams  wherever  necessary.

1.      (a)  Define  the  following  (Any  five)  :                     (1x5)

(i)  Isozymes

(ii)  Trans  fats
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(iii)  RNA  world hypothesis

(iv)  C-value  paradox

(v)  Hyperchromic shift

(vi)  Co factor

(b)  Expand  the  following  (Any  five) :

(i)  PUFA

(ii)  GAG

(iii)  siRNA

(iv)  ADH

(v)  LPS

(vi)  IUBMB

(c)  Differentiate  between  (Any  five) :

(i)  Homotropic  and heterotropic  enzymes

(ii)  Hydrolase  and  lyase

(iii)  Configuration and conformation

(1x5)

(1x5)
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(iv)  Saturated  and  unsaturated  fatty  acids

(v)  Glycoproteins and proteoglycans

(vi)  Anomers  and  Epimers

2.      Describe  the  salient  structural  features  of  B-DNA.

Explain  how  reducing  the  water  content  around  this

molecule  to  about  75%  would  change  its  structure.

Compare  the  two  structures.                                         (15)

3.      Describe   how   Michaelis-Menten   model   can   be

modified  in presence  of different types  of reversible

inhibitors.  Illustrate with suitable graphs.                (15)

4.      (a)  Explain the various levels ofstructural organization

of proteins with suitable illustrations.                 (10)

(b) Explain the physiological  significance  of derived
lipids.                                                                                            (5)

5.      (a)  Discuss  isomerism in  carbohydrates  with suitable

examples.                                                                              (12)

(b) Add a note on physiological importance of essential
and  non-essential  amino  acids.                                 (3)

P.T.O.
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5.      (a)  Discuss  the  role  of ATP  and  calcium  ions  in  the

excitation-contraction coupling in a skeletal muscle

fibre  with  help  of diagrams.                                     (10)

(b)  Give a brief account of the physiological effect of
the  hormones  secreted  by  the  thyroid  gland.    (5)

6.      Write  short  notes  on  any  tliree  of the  following :

(3x5-15)

(a)  Oogenesis

(b)  Sliding Filament mechanism

(c)  Hypothalamo-hypophyseal portal system

(d)  Implantation

(e)  Neuromuscular junction

(1000)
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1.      (a)  Define  the  following  terms  (Any  four) :            (4)

(i)   Sertoli  cells

(ii)  Hyperpolarization
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(iii)   Sarcomere

(iv)  Trigger zone

(v)  Perimysium

(b)  Differentiate  between  the  following :                    (4)

(i)  Myelinated  vs  Unmyelinated  nerve  fibre

(ii)  Follicular  phase  vs  Luteal  phase

(c)  Give  the  location  and  function  of the  following :
(3)

(i)  Islet  of  Langerhans

(ii)   Sarcoplasmic reticulum

(iii)  Nissl  granules

(d)  Expand the following :

(i)  PNS

(ii)  FSH

(iii)  EPSP

(iv)  Ach

(2)
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(e)  Fill  in the blanks :

2.

3.

4.

3

(2)

cells  form  the  myelin  sheath

around  the  neurons  of  the  PNS.

(ii)  The mature and dominant follicle in the ovary

is  known  as

(a)  What  is  action  potential?  Explain  the  generation

of action  potential  in  a  neuron.                              (10)

(b)  Explain   the   all   or   none   principle   of  action

p otential.                                                                                   (5 )

(a)  What  is  Spermatogenesis?  Explain  the process  of

spermatogenesis.                                                                (10)

(b)  Draw   a   well-labelled   diagram   of  the   mature

mammalian  sperm.                                                          (5)

(a)  How  does  pancreas  regulate  the  normal  level  of

glucose  in  the blood?                                                     (10)

(b)  Describe   the   negative   feedback  regulation   of

secretion  of  a  hormone.                                               (5)

P.T.O.
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6.      Write  short  notes  on  any  three  of the  following :
(3x5-15)

(a)  Parental   care

(b)  Imprinting

(c)  FAP

(d)  Courtship  behaviour in  3-spine  stickleback

(1 000)
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2.      Attempt four questions  in all  including  Question No.
I  which  is  compulsory.

3.      All   questions   carry   equal   marks.   All   parts   of  a

question  should  be  answered  together.

1.,      (a).Define  the  following  :

(i)  Inclusive  fitness

+            (ii)   Stimulus  filtering

(iii)   Code  breakers

(1x5-5)
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(iv)  Infanticide

(v)   Sexual Dimorphism

(b)  Differentiate  between  the  following :          (2x3=6)

(i)   Orthokinesis and Klinokinesis

(ii)  Habituation  and  Sensitization

(iii)  Klinotaxis and Tropotaxis

(c)  Give   the   important  contributions   made  by   the
following scientists  :                                                (1x4=4)

(i)  E.O.  Wilson

(ii)  Ivan  Pavlov

(iii)  Robert  drivers

(iv)  R.  A.  Fisher

2.      (a)  What are the characteristics ofeusocial organisms?

Describe  Social  organization  in  honey  bees.   (10)

(b)  Add  a  note  on  honeybee  communication  methods
and  the related  experimental  studies  conducted  to  I

prove  communication  pattern  in  honey  bees.    (5)
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3.       (a)  Describe  the  principles  of  classical   and  operant

conditioning   in   associative  leaming,   providing

examples   for   each,   and   discuss   how   these

processes  contribute to behavior modification and
learning  in animals?                                                         (8)

(b)  Describe  courtship  behaviour  in  animals  and  its
significance.   Discuss   in   detail   the   courtship

behaviour  of  any  bird/insect  with  help   of  well-

labelled diagram.                                                               (7)

4.      (a)  Explain the different modes of communication used

by  animals  by  giving  suitable  examples.  Analyze

the  advantages  and  drawbacks  of  each  mode  in

terms  of their  functional  relevance.                     (10)

(b)  Explain   the   importance   of  Tinbergen's   four

questions in modem study of animal behaviour by

giving  suitable examples.                                               (5)

5.      (a)  What  mechanisms   drive  sexual   selection  in  the

animal  kingdom,  and  how  do  they  influence  the

evolution   of  traits   related   to   mating   success?

Explain  with  suitable  examples.                              (10)

a)  Explain  altruism?  With suitable  example  describe
how  Hamilton's  rule  provides   the  evolutionary

significance of altruism.                                                (5)

P.T.O.
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5.      (a)  Define cardiac output. Describe the various factors
that  affect  the  regulation  of cardiac  output.

a)  Draw  a  neat  labelled  diagram  of  cardiac  cycle
showing   all   the   events   associated   with   one
heartbeat.                                                                        (6,6)

6.      (a)  Describe  the  three  phases  of digestion.

(b) Explain the factors involved in regulation of blood
pressure.                                                                           (6,6)

7.      Write  short  notes  on  Any  Three  of the  following :

(3x4-12)

(a) Pulmonary volume  and  capacities

(b)  Glomerular filtration

(c)  ECG

(d)  Carbon monoxide poisoning

(e)  Formed  elements  of blood

(500)
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2.      Attempt  any  FIVE  QUESTIONS  in  all.

3.      Question  no.   1  is  COMPULSORY.

4.      Draw  diagrams  wherever  necessary.

1.      (a)  Define  the  following  terms :

(i)  Hematocrit

(ii)  Respiratory  acidosis

(iii)  Haustral  churning

(iv)  Renal threshold

(v)  Ectopic  focus

(5)
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(b)  Distinguish between the following :                     (10)

(i)  Bohr  and  Haldane  effect

(ii)  PCT  and  DCT

(iii)  Pulmonary   ventilation    and   pulmonary
respiration

(iv)  Hemopoiesis  and  hemostasis

(v)  Peristalsis  and  segmentation

(c)  Expand the following abbreviations :                     (2.)

(i)  PCV

(ii)  EDV

(iii)   SARS

(iv)  CCK

(d)  Fill in the blanks :

(i)  Kupffer cells  are  found in
a  role  in

(ii)  The  renal  corpuscle  consists  of the

(4)

and play

(e)  State  the  /occzfz.o77  and /c/#cfz.o#  of the  following

(Any  FOUR) :                                                             (4)

(i)  Brunner's  glands

(ii)   Septal  cells

3010

(iii)  _Apneustic  area

(iv)  JGA

(v)  Crypts  of Lieberktihn

(I)  Give  reason/s : (2)

(i)  Tetany  does  not  occur  in  the  cardiac  cells.

(ii)  Digested  lipids  are  mainly  absorbed  in  the
lacteals.

2.      (a)  Discuss  the  counter  current  mechanism  and  its
role  in producing  concentrated urine.

(b) Explain  the  mechanism   of  GFR  regulation  in
nephrons.                                                                          (6,6)

3.      (a)  Discuss the basic characteristics of alveoli for gas

exchange:   Explain  the  role  of  various  muscles
involved in pulmonary ventilation.

(b)  Briefly   expl`ain  the  factors   affecting   Oxygen-
hemoglobin dissociation curve.                             (6,6)

4.      (a)  Draw  and explain portal triad.  Briefly discuss the

functions  of liver.

(b)  How  is  Hcl  formed  in  the  stomach?              (8,4)

P.T.O.
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6.      (a)What   is   significance   of  pentose   phosphate

pathway?                                                                              (6)

(b)  Describe   the  process   through  which   glucose   is

stored  in  the  body.

7.      Write  short  notes  on  any  tliree:-

(i)    Malate   aspartate  shuttle

(ii)    Oxidative phosphorylation

(iii)    Intermediary metabolism

(iv)   ETC

(6)

(4x3)

(500)
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1.       Definethe  following:

(i)   Cori  cycle

(ii)  Fermentation

(iii)   Glycogenolysis

(iv)   Oxidative phosphorylation

(v)  Acidosis

(5)
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(b)  Differentiate  between  the  following :       (2x5=10)

(i)  Catabolism  and  anabolism

(ii)  Inhibitors  and uncouplers

(iii)  Transamination and deamination

(iv)  Hexokinase  and  glucokinase

(v)   Glucogenic  and ketogenic  amino  acids

(c)  Give  the  function(s)  of the  following  enzymes :

( 1 x4-4)

(i)  Transaldolase

(ii)   Succinate  dehydrogenase

(iii)  Methyl  malonyl  CoA  mutase

(iv)  Phosphoenolpyruvate carboxykinase

(d)  Expand the following :

(i)  UDP  Glucose

(ii)  PFK

(iii)  NADPH

(iv)  DHAP

(v)  GTP

(1x5-5)

3121

(e)  Draw  the  structures  of the  following :                 (3)

(i)   Ci-Ketoglutarate

(ii)   Glutamate

(iii)  HMG  CoA

2.      (a)  With  the help  of structural  formulae,  describe the

fate  of glucose  under  aerobic  condition.             (8)

a) Add  a  note  on  ketone  bodies. (4)

3.       (a)  "Gluconeogenesis is not the reversal ofglycolysis",

justify  the  statement.                                                      (6)

(b)  Explain the chemiosmotic hypothesis.                   (6)

4.      (a)  Give  a  detailed account  ofurea cycle.  Add  a note

on  its  link  to  TCA  cycle.                                             (8)

(b)  Enlist the cascade of metabolic events occur during

starving condition.                                                             (4)

5.      Describe   the   P-oxidation   of  palmitic   acid.   Discuss

about  fates   of  the   end   products   produced   in   this

process.                                                                                             (12)

P.T.O.



4261

3.      Describe  the  life  cycle  of the  malaria parasite  with  a

schematic   diagram  and   add   a  note   on  the   control

strategies  of  the  vector  to  prevent  the  disease.  (15)

4.      Describe   the   morphology,   life   cycle,   laboratory

diagnosis   and   treatment   of  4scczrz.S   /"mbrz.coz.dcsr.

(15)'

5.      What   is   African   sleeping   sickness?   How   is   it

transmitted?  Describe its pathogenesis,  diagnosis  and

treatment.  Give  some  important  control  ryeasures  to

prevent  the   disease.                                                                (15)

6.       (a)  Discuss in detail the life cycle,  medical  importance

and  coritrol  measures  o£  Schistosoma  haemalobium.

(9)

(b)  Write    the    epidemiology    of   .4#c)/c/os/om¢
duodenale.                                                                      (6)

7.      Write  short  notes  on  any  three  of the  following:

(3x5-15)

(a)   Pathogenecity   of   7ywcAercrJ.cz   bcl#cro/fz.

(b)  Amoebiasis

(c)  Parasite  as  evolutionary  response

(d)  Cookicutter  shark

(e)  Biology   ot  Xenopsylla  cheopis
(1000)
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No.1,  which  is  compulsory.

I.       (i)   Define  any  five  of the  following:

(a)   Definitive Host

(b)  Reservoir  Host

(c)  Chromatid  bars

(d)   Ectoparasite

(5)
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(e)   Cysticercosis

(f)  Mechanical  vector

(g)  Parasitism

(ii)  Differentiate  between  the  following:                   (10)

(a)  Infection  and  infestation

(b)   Epidemic  and  Endemic  disease

(c)  Anthroponosis and Zoonosis

(d)  Trophozoite  and  Cyst

(e)  Facultative  and  obligatory parasite

(iii)  Fill up  the  following  blanks: (5)

(a)   Smallest  tape  worm  infecting  the  human  is

®  The  cercaria  larva  of
bifid  tail  for penetration.

(c)  Presence   of

(d)

cause  relapse  in  Malaria.

in   liver  cells

is   the   infective   stage   of

Entamoeba   hislolytica.
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(e)  8gg  stage  o£  Pediculus. humanus   is   known

(iv)  Draw well  labelled diagrams  of the following:   (5)

(a)  Polymormorphic   forms   of  Trypanasoma

gambiense.

(b)  Internal  anatomy  of Fascioplisis  buski

(v)  Match the following:

A

(5)

(a)  Entamoeba  histolytica.    (i)  ventral  sucker

(b)  P/¢smodi.win   vz.va#           (ii)  copulatory
spicules

(c)  Trichinella   spiralis        (ill) chro"ato±d
bodies

(d)   Scrfe!.a/osomc                          (iv)  signet ring  stage
haematobium

(e)  Ascaris  lumbiicoides       (v)   claspers

2.      (a)  Describe the life cycle  and medical importance of

Pediculus   humanus.                                                      (7)

(b)  Explain the parasitic adaptation, diagnosis and cure
of  disease   caused   by   Tcze#j.cz   so/I.win.                     (8)

P.T.O.
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(b)  Explain calcium chloride method of transformation.

(5)

6.      (a)  Explain how recombinant Insulin is produced using

recombinant  DNA  technology.                                  (7)

(b)  Describe  the  use  of  TALENS  as  a  tool  in  gene
editing.                                                                                          (5 )

7.      Write  short  notes  on  any  three  of the  following :

(4x3-12)

(a)  Molecular  diagnosis  of Sickle  Cell  Anaemia

(b)  Production   of  pharmaceuticals   in   transgenic
animals

(c) Microarray

(d)  Bacteriophage  lambda

(e)  Scope  of Biotechnology

(1000)
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2.      Answer  five  questions  in  all.

3.      Q.  No.  1  is  compulsory.

1.       (a)  Definethefollowing:

(i)  Genetically modified organism

(ii)  Humulin

(iii)  DNA  Polymerase

(iv)  Gene  Therapy

(v)  Gene  Knockout

(5)
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(b)  Differentiate between  any  four  of the  following :
(8)

(i)  Adaptors  and  Linkers

(ii)  YAC  and  MAC

(iii)  Plasmid  and  M13

(iv)   Southern  and Northern  Blotting

`        (v)  Transformation  and  Transfection

(c)  Expand the following : (5)

3095

(e)  Explain  any  two  of the  following :                   (2+2)

(i)  Taq  polymerase

(ii)  Transfomation efficiency

(iii)  Plaque hybridization

2.      (a)  Describe   type   11   restriction   endonucleases   and

explain  their mode  of action.                                    (7)

(b)  Describe' colony  hybridization  technique  for  the
screening  of genomic  library.                                    (5)

(i)  BAC

(ii)  NGS

(iii)   SCID

(iv)   SCNT

(v)  RFLP

(d)  Write the contributions of the following scientists.

(5)

(i)  Ian  Wilmut  and Keith  Campbell

(ii)  Alec  Jeffreys

(iii)   Smith,  Nathan  and  Arber

(iv)  Mario  Capecchi  &  Oliver  Smithies

(v)  Boliver and Rodriquez

3.      (a)  Describe western Blotting technique in detail with

the  help  of appropriate  diagrams.                           (7)

(b)  Define   cloning   vectors.   Describe   the   essential
features of a cloning vector with suitable examples.

(5)

4.      (a)  Explain  the  method  of producing  insect  resistant

transgenic plants by recombinant DNA technology.

(7)

a)  How  was  `Dolly  the  sheep'  created?  Explain.
(5)

5.      (a)Wliat   is   ex-vivo   gene   therapy?   Describe   in

detail.                                                                                            (7)
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a)  Discuss  the  human-  wildlife  conflict,  its  reasons
and  solution.                                                                      (6,6)

(a)  Discuss   zoonosis   in  wildlife.   Explain  witb  two
suitable  examples.

(b)  Describe    different    components    of   Global
Positioning Tracking in wildlife. Enlist their merits

and  demerits.                                                                   (6,6)

6.       (a)  What is a habitat?  Describe the various biological

parameters  of a  habitat  that  need  to  be  modified
for wildlife  management.

a)  What are  the causes for the  depletion of wildlife?
Discuss   with   relevant   examples   from   Indian

context.                                                                                   (6,6)

7.      Write  a  short  note  on  the  following,  (any  three) :

(a)  Birth  rate

(b)  Biotelemetry

(c)  Climax community

(d)  Quarantine (4,4,4)

(700)
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2.      Attempt five questions in all. Question 1 is compulsory.

1.      (a)  Define  the  following :

(i)  Endangered  species

(ii)  Natality

(iii)  Bioreserve

(iv)  Ecological  succession

(v)   Census

(5)
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(b) Distinguish between the following :

(i)  National  Park  and  Sanctuary

(ii)  Male  and  female  tiger  pugmark

(iii)  Exotic  and  Endemic  species

(iv)  Horns  and  Antlers

(v)  Primary  and  secondary  sex  ratio

(c) Expand the following :

(i)  WPSI

(ii)  WWF

(iii)  IUCN

(iv)  MAB

(8)

(4)

(d)  Illustrate  following with the help  of diagrams  (no
description required)  :                                                      (3)

(i)  Difference between front and hind pug marks
in  carnivores.

(ii)   Structure  of  a  hair.

(e)  Fill  in the blanks :

Act    was    enacted    on    7th
September  1972.

(ii)  Excess   night  lighting   around  urban   areas
which  can impact life cycles  of organisms  is
called Pollution.

3213 3

(ii.i)  Variations   in   the   genetic   make-up   among
individuals  within  a  single  species  are  called

(f)   Give  reasons  :

diversity.                                          (3)

(4)

(i)  Today,    wildlife   Conservation   is   more
important.

(ii)  Wildlife  Ecology  is  the  science  behind  the

practice  of wildlife  management.

2.       (a)  Discuss    the    different    I.7!-sz./w    conservation

strategies   for  wildlife.   Elaborate   its   advantages

over  ex-situ  conservation.

a)  Define   carrying   capacity.   How   would   you
estimate   the   carrying   capacity   of  any  wildlife

population?                                                                        (6, 6)

3.      (a)  Describe   the   methods   of  preserving   genetic

diversity  in  forests.

(b)  Explain different mechanical approaches for setting
back  succession,  and  importance  of  setting  back

succession.                                                                            (6,6)

4.       (a)  Discuss various  indirect evidences used for census

of a wildlife population.
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