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J4 : CHEMISTRY (COMPULSORY)

USEFUL DATA
Gias constant, & =8314 Jk ' mol ™
=0.0821 latm™ K "ma! '
Faraday constant = 96500 coulombs
Alomic Numbers
Ti=22, V=23, Cr=24, Mn=25, Fe=26,
Co=27.Cu=29

Ly

For each question given below, four 6
alternatives are provided of which only one is
correct. Write the correct answer in the answer
hook by writing a, b, ¢ or d along with the
corresponding sub-question number.

(20x 1=20)

—_—

If the half-life of a chemical reaction is T
inversely  proportional 1o the initial
concentration. the order of the reactions is

a o

b: 1

(-

d 3 K
The degenerale number of atomic orbital

corresponding to the pnncipal guanium
number 4 for hydrogzen atom s

16

I

R o e
-1 & 2
=

3 The first Law of thermodynanues 1s vahd
for

a. reversible process only
b irreversible process only
c. adiabatic process only i
d Tforall the processes
4 The maximum depression observed in the
freezing point of water for four solutions

contaminge anpmalar amoomit af vrea KOCT

ww. StudentBoun

CuS0y. and Ba(NO:}).. respectively 1s [d
the solution having

a CuS0Oy

b. LUrea

G BHIND\]:

d KCl

The paramagnetic character observed in
case of O, O» and O 15 in the order as

a 0= =0

b Q=01 > 0a

e 0= ﬂ > D'r

d 0s>0s = 0«

Nomber of atoms present in the body
centered cubic cell 15

a |
A
& 3
d 4
Which of the following compounds has a
high dipole moment?
a CO:
b. CCl,
¢ H:5
d. BF;
For the equilibnum reaction 2HI(g)
Ha(g) + Ialg)
a Ky=K,
b. K,=2K,
c K=K,
Ky < K.
Which one of the following has T-shape
structure!
a. ICIJ
b NOy
¢ ClF;
d. SF,
Idenuty  the 1etragonally  elongated
complex from the following:
a [Cr(H0)["
b ICu [H-»Cl'ln]
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1

12

13.

14.

I3

6.

7.

Which one of the following 18 least basic ?
. (HaSipO

b. (FLC)RO

¢. H.O

d N0

Which on of the following has calion
surrounded by eight anions?

o CaFs

b: NaCl

¢ InS

d Tios

Which complex ion will exhibil intense
transition i s electronic  absorption
spectrum

a. [Fe (HL0)]"

h. [Co (HO) "

¢ MNnOyg

& [Mn (HLO)]

Identify the complex showing magnetic
moment with respect lo 4 unpawed
electrons

4. [Fe(H:0))"

b. [ Ti (HaO)al™

[ [‘Cﬂ F} IHj{.—}]j]

d. [V (H0)]"

Which one of the following has B-T bond
length shorter than the saom of their
covalent radi 7

il HFq

b. BF;

¢ FiByO(EL);

d. FiH.NHy

The molecule which behaves both as a
nucleophile and an electrons is

a. CH:OH
bh. CHNH:
e. CTHiCl

d

The structure of the inlermediate product,
formed by the oxadation of tolu  with
Cridy  and  acetic  anhydnde, whose
hydralysis gives benzaldehvde is

~
e 3

wwwnw. StudentBoun

18,

19,

20,

d. PhCHs«OAc
Trans-2-butene s

N

a. "CH;

b. CHs

¢, CHasinglet)

d. CHstriplet)

Isomer preferentially formed on addition
of Bra to E-f-methylstyrenc is

transformed  into

by reacting with

s
_>|<
*

Diazomethane reacts with lactic acid to
form

OO
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Match each item m column A
most uppropriate one in column B.

(5x1=3)

Column A

A, Heat capacity of solids
H. Transition state theory
C. Orbilal symmetry

OH

H+C

. Aromaticity

E. G.A plah

Column B

I. Super acids

2. strong acids

3. Einstemn

4, Mulliken

5. Woodward-HofTman rules

6. Dewar

7. “Thopyliuny o 26.

B. Evering

Answer the following :

A. Caleulate the molar conductance of
ammonium  hydroxide at  infinite
dilution from the following data @ A"
(NaDH) = 247.8 x 107, A" (NaCl) =
126.5 % 10" and A" (NHLCI) = 149.7 %
10" mho mal ' m", (2)

B. CnIm_nqu: the standard emf of the
reaction

Fe'" 4 3¢ — Fe(s)
Given:e' =071 V.e"=-044 V,
(3)

Answer the following :

AL Three moles of ideal gas were allowed
to expand isothermally and reversibly
from V| o 6V,, The inital pressure
was 20 aum. The work done in the
above expansion is 45.6 kl. Calculate
V| and temperature, {3

B. The magnetic moment of [Fe Cl] as
well as of |Fq¢p;p4;};‘ is ~5.9 BM.

warw. StudentBoun

CH.C COOH

5

Answer the lollowing

A. Estimate the magnilude
and spin-only magnetic
[Mn(CN)al™.

B. Write the struclure of lhe 1

product obtained on reduction of (ST

phenyl-2-pentimone  with.  LiAlH,.

Designate absolute configuration af the

newly ereated asymmetric centre.  (2)

Answer the following :

A. What is the product due 1o the reaction
of alkali metal borohydrides with
NHLCE 2 Draw the structure ol the
product and comment on its clectronic

COOEmmm @)

Draw the structure of hexachloro-
iriphosphazene. (1

C. The chair conformation of p-D-
glucose i which all hydroxyl groups
are axial is nol as we might have
predicted from  axial-axial  non-
bounded  imeraction.  Write  the
structure and explain in briel about the
favorable factor for the decreased
imstability. (2)

Answer the following :

A, Which of the following molecules
forms intramolecular

Werite its most stable conformation

showing  intramolecular  hydrogen
bond. (2)
thu
ng,
e
tBuy
HO
2. OH
B. Write the structure of compounds (A),

(B) and (C) in the tollowing sequence
of reaction,

ﬁu‘. (1

LLim -
- i [ HwE _"r [ I.
3 gl ia 14 L - '

m i

| : BIOCHEMISTRY
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correct. Write the correct answer in the answer

book by writing @, b, ¢ or d along with the 5
correspontding sub-question number.
(20x1 =20

l Which one of the following does not
correctly represent the property of wave

a. Anordered structure in the liqud state

b A high dielectric constant

¢. Does not interact electrostatically with
charged solutes

d. Ability to form hydrogen bonds with
solutes

The pk values of carboxyl. imidazole and
amino groups of histidine are 1.8, 6.0 and
9.2, respectively, Its 1soelectrnic point waill b,
be

i 348

bh. 5.5

g 6.3

d. 76

3. The interhelical amino amd residues of
gperm-whale myoglobin are

4. Nonpolar, stabilized by hydrophobic

B3

mierachons

b. Nonpolar, stabilized by hydrophilic
mileractions

¢, Charged and polar, stalnhzed by
hydrabion 7

(. Charged and polar, stabilized by
dispersive forces

4. The oxygen dissocation curves of four
gubstances, o b, ¢ and d wre shown
higure |

Which one of these substances will be the
most effective respiratory camer of
oxygen 7 g

e

wwwnw. StudentBoun

i d

a. outside concentration = 107 M. insi8
concentration =107 M

b. oulside concentration = 107" M. inside
concentration =107 M

¢ outzide concentration = 107" M, inside |

concentration =107 M

d. outside concentration = 1L M, mside
concentrabon =107 M

In which one of the above cases will the

rate of transport be the lighest 7

The following reaction takesz place nndet

gtandard conditions.

glocoge-6-phosphate - fruclose-6-

phosphate

Identify the comect / most appropriate

glalement.

a. The free energy change, AG, 15 equal
Loy #ero,

b. The standard free energy change. AG.
15 equal to zero.

e A 1s equal to AG;,

d The eqnilibrmm constant i equal to
one.

For which one of the followmg pairs of

gubstances does the mner mitochondrial at

membrane contain  gpecific transport

proteins:

2. NADand NADH

b, AMPand ADP

¢ Malate and Aspartate

d  Citrate and Oxaloacetate

How many ATP molecules will be

generated on  complete  oxidaton  of

phosphoenolpyruvate to CO; and H:O 7

Assmme that the glyeerol-3-phosphate

shuttle 1 operating. and that one molecular

of CTP 12 equivalent to one molecule of
ATP

g 10ATF

b, 11 ATP

e 13ATP

d 15ATP

TR, b Al FaTTiimdsnn bbb sl
LSOOI
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11

iz

33

0. The eyele produces & moles of NADN, 14,
2 moles of FADH; and 2 moles of
GTP per mole of acetyl CoA oxilized
Ly OO and T1:0

b. Increased lovels of NADI stimulation
oxidation of acetyl CoA

¢ High concentration of AMP inercases
the oxidation of acetyl CoA

i, The eyele is inhibited by malonate

Which one of the followmg statement 15,

about the phosphomnositude cascade 15

correet 7

a The cascade depends upom  the
hvdrolysis of a protein component of
the plasma membrane,

b A polypeptide hormone mteracts with
a GMI ganghoside pn the call surface
Lo trigger the cascade.

& Phospholipase C dogs not play  role
in the cascade,

d. The cascade produces two different
second messengers. 16

Which one of the following stalements are

eyclic  photophosphorylation s not

comect’

a It wses electrons supphied by photo
system [L

b. It does not involve NADPH formation,

¢ Ivdoes not generate oxygen

e It leads to ATP formation via the
Cytochrome bl complex.

"i'i'flu:n [‘llmlmvnth::m. alpac 15 meubated

with "“COs in the presence of light for a
very brief time (approx. 5 sec.) the ''C- 17,
labelled  3-carbon  compound,  3-

phosphoglyeerate is formed. Which of the
following 2-carbon compounds misht act
as an acceptor 7

a, Acetyl CoA

b. Acetyl-phosphate

¢, Acetaldehyde

d. None of these

Which one of the following events = nol
triggered by the hormone glucagons in
liver?

a,  Activation of glycogen synthase

b. Stimulation of e« AMP production

¢ Activation of protein Kinase

I8,

wwwnw. StudentBoun

pitch p. The length traveled™
of the hiclix is,

b frf s dnpt
& Fadrp
d. (redap)

The phenomendn of Auorescence occuts

when

4, a molecule absorbs energy and moves
from 4 ground state energy level to an
exeited state.

b. an excited molecule returns to the

ground state by emitting light.

an excited molecule retums (o the

ground  state by pon-radiative

transition.

d. a2 molecule collides with  another
molecule in an excited state.

Which one of the lollowing statements

about  the major  histocompatibility

complex (MHC) proteins is correct?

a, The MHC proteins arc encoded by
multiple genes,

b. The MHC proteins are present only on
the surfaces of specialized cells

e The genes cncoding MHC profeins
produce three classes of soluble
protems

d. The MHC proteins do not play a role
in the regection of transplanted tssues.

On addition of elhidium bromide 0 a

sample of linear DNA: its Ssy (the

standard sedimentation coefficient value)

will

a. decrease

b. increase

¢, remam unaltered.

d. slightly increase,

Purified duplex DNA molecules cannot

exist m which one of the followmg forms:

linear

circular and supercoiled

lincar and supercoiled

circular and relaxed

=

SR -

OO
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19,

20.

21

22

Which one of the following statements
about the poly A tals of the cukaryotic
mRNAs is correct?

a. The are added by poly A polyvmerase

using ATP as the sole  subsirate.

b. Thev are added by RNA polymerase 11
in & template independent reaction
usmg ATP as the sole nucleting source.
They are eleaved from the mRNAs by
# sequence-speetlic endonbonuclease
the recognizes the RNA  sequence
AAUAAA

d. They are encoded by sirelches of

[

polydeosxythymidylate in the template 23
strand of the gene,
Methane c¢an be oxidized by a2
monooxygenase enzymes o methanol, IF
the PMR spectra of methanol is laken, how
many proton resonances would it show 7
a 1
b 2
[
d. 4
Match the eniries in the column A with
those En column B and write the matching
pairs m the answer book (5x1=5)
Column A
A. Rephication form
B Leading strand
C. Okazaks fragments
D, Dnali helicase
E. Bep protein
Column B 24,
l. o Helicase lhat Ffunctions at  the
elongating replication Fork
2 svnthesis direction s opposile Lo that
to replication fork movement
3. wnwinds strands at the origin  of
repheation m association with dnad
and dnaC protems
4. s synthesized contmuvusly
5, s the locos of DNA unwmding
Answer the following :
A, Glutomie ascid 35 % an aclive site
residue in Lysozyme. The — COOH
group of glutamie acid 35 i required
i i protonated  form for the
hvdrolvtic setivity of Lveozvme. The T
www. 5tudentBoun

remain  protonated at p

cham carboxyl group of g]ul.amt

b. How is il possible of gllﬂa.mm nmd i3
to remain mamly i its protonated form
at pH 5.0, in order 1o exhibil macmal
activity !

H. What are the characteristic features of
the tertiary structural pattern known as
/) barrel 7 (2)

Amswer the followmg

A, What are the functions of the proton
pump and ATP svnthelase as
envisaged m the chemiosmotic
hypothesis? (2)

B. If protons are to bo transported from
outside of the wner milochondrial
membrane (o the insude i.e., the matris,
in the presence of (1) a proton sradient
whose outside concentration is 107 fold
ligher compared to the wmside
concentration  and (M) an  electrical
gradient whose value is 0.2 volis (the
glectrical  potential  being  more
negalive mside the matrix). Caleulale
the value of free energy change thal is
associated with this electrochemical
gradient at 27°C",

Given. Faraday constant, F = 96,500
joules/{voltmole)
Cran constapt. B = 8,5 joulsvmole  (3)

Answer the following

A, Escherichia coli bacterial are grown in
a medium contamme both glucose and
lactose. It he baclerium possesses a
normal lac operon. prediet

1. the effect on the intracclular
concentration of allolactose

2. the effect on fhe binding of catabolic
setivator protein (Cab) lae operon, and

3 the effect on the synthesis of p
galactosidase. (3)

B. Mention the two important factors that
enswre the correct binding of M-
formylmethionly-tRNA™ 1o 70s
rihosomal mitiation complex. (2

Anower the Frlloawine

OO
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A. What is the difference between various
classes of antibodies 7 How are they
formed ?

B. Calculate the number of different
antibody specificitics which can be
formed by combinatorial association of
& light chams with heavy chains,  (3)

26, Answer the followmg

A In nitrogen fixing organisms such as
Rhizobium, ATP s reguired for the
nilrogenase resction which catalyzes
the reduction of distomie Ny to NH
ATP is generated by electron transport
and oxidative phosphorylation. which
require ()5, However, the nilropenase
reaction s extremely sensitive o O
How does the presence aof
leghemoglobin -~ i the bactenal
membrane resolve this paradox ¥ (2)

B. What is the basic principle behind the
phosphorothioate-based  mutagencsis?
What 15 the advantage of this method?

(3)

4 1 BOTANY

Far each 5uh—qm!!ﬁnn given helow, four
alternatives are provided of which only one is
correct, Write the correct answer in the answoer
book by writing a, b, ¢ and d along with the
corresponding sub-question number.
(20 x 1=20)
b I'he most distinctve feature of the family
Umbelliferae 1
4. unisexual fowers
h. type stature of plants
e type of mflorescence
i dissected leaves
2, According o the allopatric speciation
madel
a, two or more populations of species
become separated by geographic
bamiers,
b two species are separaled by breeding
barriers,
©  speciation is sudden.
il. speciation is reversible
3 When  an nhjaﬂwc lens of o light
mictoscope 1s changed from low power o

wwwnw. StudentBoun

Dnhm:u anthor cultures mgmmlu
What would be the plody o
regencranls !

a. Haploid

b, hoth haploid and diplowd
¢ dipload

d. polyploid

An algal and fungal assocmtion that grves
it the idenlity to an mdependent organism
ocours m the group of

2. Lichens

b. Orchids

e Cweads

d. Shmemolkds

Which of the following organisms listed
below makes the most significant
contribution lo nitrogen fixation in paddy
fields of India?

a. Azatobacter

b. Amnabena

¢, Frankia

d. Clostridium

Which one of the following antibiotics s
inactivated by  neomyein  phospho-
translerase?

2. Kanamyein

b. Chloramphenicol

e, Spectinomycin

d. ampicillin

Hesokinase from spinach  evtosol was
purified m two steps. The activity OF the
enzyme and the amount of the protein
obtained are given below:

g Activity  Prodeln

Amwmmimmm enlphate precapitation 00 Il 0 mgfmil
DEAL vellilose colimis clivinalasdapdi 0 Wil 0 il

The fold of purification achicved in going
from step 1 1o step 245

a 1o

b. 5

B 5

d. 50

Somatic embrvogenesis Lo, mduction of
embryos [rom somatic lissue s strongly

OO
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[13

12

13.

14

15.

auxin and NH NO4

gibberelling and KNO,

ethylene and gibberelling

abscissic acid and polyethylene glveol

Tim fupction of Lep hacmoglobin in root

nodules in thizobium lepume symbiosis 1s

a. to tansporl oxvgen lo the nodule
formation

b. 1o transport mitrogen to the nodule
hacterium,

e Mo proteet the nodule bactenum,

d. 1o protect the nitrogenase in the nodule
bacterum.

The net synthesis of glicose from lipids
can luke place during the germination of
oil seeds i a pathway known as

a. Hexose monophosphate shunt

b, Malate aspartate shuttle

e glyoxylate evele

d. Calvin evele

In many specics of plants due 1o attack by
mictoorganism or other phwn..a'l factors,
the synthesis of the following 1 nduced -

a. Phycobilins

b. Phytoalexins

e. Ribozyme

. phyvtochrome

Chlosoplast genome of higher plant is

a. double stranded RN A

b. double stranded circular DNA

e single stranded RNA

d. smgle stranded DNA

I'he exchange of genetic mformation

between  homologous  chromatids  at

metosn has boen shown to invelve a cross-

bridged structure called Holiday structure,

I'he eviological version af this structure &

4. Synapss

b. Chiasmata

¢ Centromere

d. Spindle fibers

A plant 1s saud to be homozygous, when

& il has the same allele for a gene on
each chromosome of a pair

b. the plant = derrved from two similar
looking parents.

SN

wwwnw. StudentBoun

16,

17.

18,

19,

20.

21.

Phloem 15 concerned will
orgame  substances  from
amks” o plants, Turgor
funetional phloem will be

2 low at both, the sink and source. and
high in between
d. all of the above.

The number of primary consumers i 4
[irod web has decreased. Which organism
in the food web would most likely be the
first to shown an mercase in numbers 7

a.  secondary consumers

b producers

e climax organisms

d, carmivores

The form m which the bulk of

cathohydrate 15 transported m vascular
lanis is

a  lruclose
b, raflmose
e suerose
d. soluble starch

Which one of the followmg 1= responsible
for defestation of groundnut crop?

a. Pucein arachidis

b. Selerospora gramini

¢ Phytophthara infestans

d. Neurospora crassa

Which one of the following forests 15 more

diverse?

d,  comilerous svergreen

b. deciduous evergreen

¢ tropical rain forest

d. subtropical rain forest

Match the plant species (column 1) with

the appropriate families (column [1),
(Ix5=9

OO
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22

24

25.

Cucorbitaceae
L'mbelliferae
Leguminosac
Solanaceae

ol o

o

Answar the Tollowing :

A, Dichlorophenyldimethyurea (DOMLT),
an herbicide iterferes with photo-
phosphorylation and oxygen evolution.
It does not block Hill reaction,

Propose a site Tor the ilibitory action
of DCMULL (3)

B.If you were gomg o extract
chlorophyll 4 and chlorophyll b from
crushed spmach leaves, would vou
peeler acetoms or waler as a solvenl
Explain your answer briefly. (2

Answer the following

A, Hoth, cellulose and a-amylose, consist
off 1 —4) - linked D-glucose units end
Can  he extensively  hydrolyzed.
Despite this similarly. a person on a
diet consisting predominantly of -
amylose (starch) will gan weight,
whereas a person on o diet of cellulose
(cottun ) will starve, Why? (2)

B. Why do most hbrous prolens have
low nuiritional value! {3)

Amswer the Following :

A. Name the carbondioxide fixation cyele
that characterizes a deserl plant
Mention  briefly the physiwlogical
signilicance of this system. {3)

B. What are the three life forms of plants
that are adapted to deserts 7 Explain
how these plants avond drought,.  (2)

Answer the following :

A, Name o herbicade that exhibits auwxn-
like actnvity and a compound that
exhibits evitokmin-like activity.

B Muméerous annual plants-and mdividual
parts of both, annual and perennial.
plants exhibit sigmoid growth kinetics.
Diraw and incheate the thres phases n
the growth curve.

Answer the following :

A. Place the following companents.
reactants  and  products  of  the
nitvogenase complex reaction m their
correcl seauence during the electron

wwwnw. StudentBoun

Omidized ferredoxin
Reductase component
Nitrogenase component
Ammonia

Nitrogen

Reduced ferrodoxin
Electron source

‘ol S

s moa

H, TMV contains double stranded ENA,
If Adenine content is 28%. what is the
most probable composition of the
genome ? {(2)

For each sub-question given below, four
alternatives are provided of which only one is
correet. Write the correct unswer in the answer
book by writing u, h, ¢, or d along with the
corresponding sub-question num ber.

§

(20 x I=20)

Under the five Kkingdom system of
classification of living world, cubactena
are placed under the Kingdom |
4. Plantae
. Protsta
e, Fungi
d. Monera
Which of the following set of organism
belong to archacbactenal 7
a. Mycoplasma, Sarcina. Pneumococcus
b. Methanosarcina, Halocoecus,

thermoplasima
e Nitrosococcus, Nitromonas, Erwinia
d. Sweplococcus, Nilrovoceus,

Halococcus
The Scientist who proved by experiments
that the theory of spontancous generation
is wrong, is
a. Joseph Lister
b. Robert Koch
c. Lous Pasteur
d. Edward Jenner
Synthetic medium contaimng phosphates.
calcmm. and won salts, upon autoclaving
leads 1o precipitate formation. This s

e A I o AN i W el Wl
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10,

1.

b, Ethylene diamine tetracetate

e Tris

i Glucose

The resolving power of a microscope is

determined by

a. Wavelength of the light source

b. Refractive index of the medium
between the specimen and objective
lens

¢ Half-angle of the objective lens

d. All the three above

Ihe following is the asexual nimgal spore ;
a. Ascospore

bh. Chlamydospore

e Basidiospore

d. Zygospore

Dipicolinic acid is present in

4. Endospore

b. Exospore

e Cysls

i Conidia

In agriculiural fields, the nitrogen fixed by
symbiotic organism. as compared to [ree-
living mitrovgen fixes, ts

4. Equal in amount

b 2-fold higher

e 100 e 1000-fold higher

d. 10-fold lower

The energy  source  for  the  genus
Nilrosomonos is |

i, Ammonia

h. Niwite

<. Nitrogen

d. Nitrate

Zymomonus mobilis ferments glucose by
Emper-doouderoll pathway w0 produce
ethanol, The number of moles of ATP
formed per mole of glucose fermented is
a. 1 mole

bh. 2moles

¢, 36 moles

d FBmoles

Diphtheria toxin mhibits protein synthesis
through

#. Release of peptidyl tRNA from “P” site

h Rinding te Pardee TE 1

wwwnw. StudentBoun

Iz

14.

13.

d. Causing peptide bo

Hydroxylation of steroid i

11} and dehydrogenation (at pm

2) could be effected by two ord

They are. respectively.

a. Corynebacterium sp. & Streplomycs
sp.

b. Rhizopus sp. & Corynebacterium sp.

e Aspergillus sp. & Rhizopus <p.

d. Pscudomonas sp. & Aspergillus sp.

The growth of Levconostoc dextranicwm

and L. Ciwovorum imparis the

characienstic aroma 1o the fermented milk.

It is becaunse ol their ability lo produce

4, Acetyl CoA

b Astoacetic acid

¢ Diacetyl

d. Acetoion

The two modified sugars present i murein
of Gram positive bacleria are

4. Glucosaming and N-
Acetylaglucosamine
b. N-Acetyl glucosamine and N-

acetylmuramic acid

e, N-Acstylmwamic
acetylglucoronie acid

d. glucosamine and Mannosamine

The genome of vacemnia virus is

a. Single stranded DNA

b. Single stranded RNA

e Double stranded DINA

d. Double stranded RNA

Immumisation with twiple antigen oflers

protection agamst the following discases

a. Diphthena, Pertussis, Tetanus

b, Pertussis, Tetanus, Cholera

c. lyphoid. Paratyphoid A. paratyphoid
B

acid and N-

d. Tuberculosis, I'yphoid, Tetanus
The number of distinet peptides one would
el on running secrelory TgA on 3DS
PAGE under reducing conditions, is

& 1
b.
[

d.

[ EREEES KL [FEES SR e v et Baa e O i et i A i

tad ]
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& Antibodigs

b. Complements

e Imterleukins

d. Class I MHG proteins

Endogenous viral antigens are presented Lo
D' T-cells by

g MHC Class |

b, MIHC Class I

¢. CD4

ik CD2

The  prokarvotic
sedimentation value of @
a4, BUS

b. 708

¢. G605

id. 408

Lasted wm  Column A dre  some
antimicrobial agents, in Column B the
arganisms agamnst which they are used and
i Column ©° their mosl  important
mechamsm  of  action.  Match  the
antimierobial agenl (A) with the organism
{B) and the corresponding mechanism of
action ('), {1 %3=3)
Column A

A. Pemaillin

B. Nystatin

C. Azidothymidine

D Chlerogume

E. Rifamycin

Column B

Yeasis

Crram positive bactenia

Malaral parasile

Tuberculosis

. HIY

Column

a. Inhibits RNA polymerase

b. Inhibits cell wall biosynthesis

c. Damuges cell membrane

d. Inhibits reverse transcriptance

e Blinds o DNA

Answer the following :

A In an actively growing baclerial cullure
the cell number mncreased from 107
cells/ml to 107 cells'ml in 4 hours.

rbosome Ihas

R e

1, number of peneratid
through, and

B. How do light and electron mid®
differ in the followmg features
1. source of radiation for image formatid
2. Nature of lenses (2)
23, Answer the following
A. In autotrophic micro-orgamisms carbon
dioxide 15 fixed by Calvin eycle
Balance the reaction siven bélow 1o
produce one mole of glvecrol-dehvde-
S-phosphate, afier filling the missing
component m the reactants : (2 + 1)
COs + ATP # v glyceral
dehyde-3-phosphate + ADP + NADP'
H. Write the key reaction catalyzed by
Aldolase in glyeolysis (by naming the
substrate and products) (2)
24, Answer the following :

A, Show  disgrommatically  how  trp
operon finctions i2)
B. What are photo-avtotrophs  and
chemoheterotrophs ? {2)

25,  Define the followmg m one or two
senlences 1 (1 x 3 =35)

A. Shattle vecior

B. Intron

C, Ausotroph

3. Restriction endonuclease

E. Transduchon
26,  Answer the following -

A Vamous types of amylases are used in
the production of syrup and dextrose
from starch. Name enzymes which
mediate each of the [(ollowing
conversions
starch to glucone
starch to oligosaccharides and maltose
starch o maltose and dextrins (3)
Mame the conditions under which
acetic bacteria and bacteria and lactic
acud bactena cause spoilage of wine.

(2)

P e

L:ZOOLOGY

For each sub-question given below, four
alternatives are provided of which only one is
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book by writing 2, b, ¢ or d along with the
corresponding sub-guestion num ber,
(13x1=13)

1. Euryhaline
particularly in
a. Sea
b River
¢ Estuary
. Lagoon
2. Mutualism is a relationship between two
species when
2. Both species are benefited
b. One survives and the other dies

¢ Essential to one but neither harmitul
nor helptul (o the other

t, FEssential 1o one and harmful o the
olther

3 The abyssopelagic zone n the marine
ecosvstem is located at a depth
#. Upto 200m
b of 1000 m
el 20000 i
. below 4000 m
4, Undifferentiated mesoderm develops mto
#. Nervous tissue
b. Connective tissue

succeed  well

animals

¢ Sensory organs
d. Digestive glands
5. Protein anchored i the plasma membrane
by glycosyphosphatidyl inositol linkage
can be cleaved by
a. Phosphorylase B
b, Phospholipase
¢, Phosphodicsterase
. Phosphokinase
fi, During  glycoprotein  synthesis i the
mammakian cells glycosylation oceurs
a. In the nbosomes
b. In the mitochondria
¢. In the endoplasmic reticulum and
Golgi vesicles
¢ Lysosomes
7 The marker protemn for mitochondria 1s
a. Ribosomes
k Mutalawn

wwwnw. StudentBoun
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a. An ATP powered pump called
Lransport process

b. A passive diffusion process

¢ An won chamnel protem down ther
comeentration gradient

d. A membrane transporl protemn called
transporier protein

Somatic  mutation of immunoglobulin

penes accounls for

4 Allelie exclusion

b. Class switching

e Affinity maturation

d. Al of these

CD-4" helper T cells bind o processed

antigen when expressed in association witl

o, Class T MHC molecules

b. Class [1 MHC molecules

¢ Both the above

d. 1L-2 receplor

An essential amino acid is one body

a. cannol be reabsorbed by the renal
tobules.

b. Cannot be reabsorbed by the renal
lubules,

¢. s required for the synthesis of certain
protems only

d. s poorly absorbed from the diet.

Epmephrine decreases

a. Hearl rate

b. Cardiac contractility

e Basal metabolic rate

d. Culaneous blood Mow

The main constituent of o blood clot s

a. Thrombin

b, Fibrin

¢, Plasmmmogen

d. Thromboplastin

Maich the name of the ammals in column |
with  ther contnbutions lo  human
existence in column 1L (dxi=4)
Column |

A, Manatee

B. Pz

OO
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D. Lady bird beetles

Column L

1. Affectionate bonds 18.

2. control of insecls

3. Heart surgary

4. Cleaning walerways of obstrucling
vegetation

Match the types of inactivity in animals in

column | to thew definitions in Column 11

dx1=4) 19,

Cotumn |

A Torpor

B. Hibernation

C. Winlter sleep

D. Aestivation

Column 1

I Inagtivity o
peniods of drying

2. Inactivity with near normal body

temperature with near nommal body

temperature by large energy reserves

and the animal 1s easily aroused

Inactivaty  with  Jowered  body

temperature and decreased metabolism

that may last for weeks or months, 2L

4. Inactivity  with  lowered  body
temperature and decreased metabolism
that occurs daily.

Match the entrigs m Column 1 with those
in Column 11 dxl=4

Column |

A, Neuromasl

B. Johnston's organ
" Grlochidium

13, Jacobson's organ
Calumn 11

1. auditory receptor
2. Lateral line system
3. Olfaclory receplor
4. Bivalve larva

withstand  extended

20,

fad

Give briel answers Lo questions below @

17

Define the following (5xl=5)
A, Western blotting

H. Anthronomorohism

wwwnw. StudentBoun

D, Altricial

E. Batesian mimicry

Answer the following :

A, What is allopatric speciation ?

B. What is amplexus 7

C. Whal is a Fertilization membrane 7

. What are Kleploparasites 7

E, What i “Complement” i the immune
system 7

Answer Lhe following -

A. Why from eggs have  light
pigmernation to the bottom on the 1op
? (2)

H, How does a ready-to-mate female

moth send signal for mating to a male
moth ? (n

C. Wrile the scientific name of two living
represenlatives of monotremes, i2)

Answer the following -
A, What i= aneuploidy and how is it likely

o occur 7 (2}
B. What are linked genes 7 i
. Why do the X-linked recessive trails

always express in male offsprings? (2)
Answer the following
A, What are the three DNA sequence
clements that are always needed to
form a stable lincar functional
eukaryvolic chromosome "' (1)
B, Menlion the ecukaryotic RNA
polymerase which is responsible for
the synthesss of precwrsor nibosomal
RNA? i
. Are cukarvotic mRNAs mimocistronic
or polyeistronic 7 il
D, Whal modifications do gcour at the 57
and 37 end of mnascenl mRNA
transcrpts  immediately  after  thew
synthesis in the nueleus ? {2)
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