GATE-2003

LIFE SCIENCES

— ——— = —= —~
| : CHEMISTRY (COMPULSORY)
ONE MARKS QUESTIONS (1-10)
I In ice. each oxvegen atom of water
molecule is &
a. bonded onlv covalently 1o Iwo

hwdrogen nloms

b bonded covalently 1o two hvdrogen
atoms and hydrogen-bonded to two
other hydrogen atoms

¢ hydrogen-bonded 1o four hydrogen
atoms

d bonded only covalently to four !
hvdrogen atoms

2 I> exists in the solid form under normal
temperature and pressure. The principal
intermolecular  forces holding  together
1odine molecules in solid is
a, Covalent 8
b Metallic
c lonic
d van der Waals

3 Burmning of phosphorus in the presence of

air produces a highly hvgroscopic white
compound, which reacts with waler (o
vield
a Hs:PO,
b. Hi:PO:
C H.lP:D'.I'
d HP:O:

4 The munimum uncertainly in the speed of
an electron in a one dimensional box of
length 10 " mis

a 38 m's

b, 380 km/s
e 1160 kms
d S8 km/s

Which one of the following explains the
ongm ol colligative properties correctly !

el
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b Reduction of the chemical potential of
the liguid solvent due to added solute

¢ Influence of the solute on the chermical
potential of the solvent vapour

d Influence of the solute on the chemical
potential of the solid solyent

For & zero order reaction. A — P_ if the

initial concentration of species A is [ Al

then 1) -, can be expressed as

a Ak
b 1k

c. 2|Ak
d A2k

Which one of the following compounds 15
maost agidic?

a  Protonated methanol

b Protonated methy lamine

¢ Acetic acid

d. Methanol

For a compound to be aromatic, how many
m electrons must be in the m cloud

4 Aneven number of pairs
b An odd number

¢ Aneven number

d. An odd number of pairs

Which one & the l[oliowng alkyl halides
would be the most stable m water?

a. Cyclopropeny| bromide
b. Cwyclopentadieny] bromide
¢, Cyclopropyl bromude

d. Bromobenzene

What starting materials must be used in
order to have a |, 4-cvclohexadiene to be
the product of a Dies Alder reaction”?

a. A conjugated diene and an alkena
b. A conjugated dienc and an alkyne
o A l4-diene and an alkyne
d. A | 2-diene and an alkvne

OO
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12

13.

i4

13.

16.

17

The single-bond length between carbon

mnd the elements vie, carbon, mitrogen,

axygen and Muonne follow the order C-C
C-N = C-0 > C-F. This trend is due to

4, increase in clectronegativity

b. increase m bond polarily

¢ ncrease i atomic weight

d. decrease in atomic size

Ry applymg the VSEPK model on the
NeFa molecule, which one of the following
statemenis 15 true?

4. Has four bonding paos and a lone par

b. Has octabedral geometry and square
planar shape

e Has square plnar  geometry  and
octahedral shape

id. Has  tetrahedral
tetrahedral shape

Which one of the following statements is
NOT true for borazine and benzene?

8. They are woelectromic

b. Both are aromatic

¢ Both underge addition reactions

. Both undergo substitution reactions

The action of NHi on 5:C1: produces a
thermochromic  ervstalling  compound,
whose chemical formula is

o ShNiCl

b, 54N

c. S:N:

d SNy

The oxidation state of Fe amd 5 in
Mag| Fe(C O Tl and KaSaly,
respectively are

a, Uand+5

h. «2and +7

¢ ‘dond 5

d. Uand 4

The structure of Ni(CO )y 18

8. syuare planar

b. trigonal pyramidal

¢ tetrahedral

i. distoried octahedral

The reaction of CuCOy with acetic acid
produces a blue erystalline compound with

geometry  and
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2L

Cu(CHC OO, 2H
CugCO W CHACOO ) . 2H N
Cu(CHC OO0

Cusf CHxCOO ), . 2H-0

BT H

and CI in HiO at 298 K are 10.60 an
7635 mS mol' mol respectively. The
limiting maolar conductrvity (in mS m”
mnl'llnfMgCI-_rin HaO at 298 K is

a 18.235

b, 25870

c. 28.833

d. 60,893

The longest wavelenpth lransition in the
Rainier seties of atomic hydrogen s

a. 636.5 nm

b 65647 nm

e, 15233 nm

d. 65647 nm

In a ligud vapour phase boundary, a plot
of In wvapour pressure  agamst  the
reciprocal of temperature would yield as
slope

i Ay H/R

b. —ApHR

e AwpH Avap V

d. Avap H/R®

For a [irst order reaction. A —» P. the time
required to complete 80 of the reaction 1=
a0 Inl.25k

b. In8k

¢ Insk

d. In80k

If the molar enthalpy and entropy of
Fusion of water are 6.01 kl'mol and 22.0
Jmol K. respectively. the AG for he
muelting of jce at 10 °C is

8 6220 k¥Vmol

b, 214 klmeol

e —5.79 kl'mol

d. -0.22 klimiol

When  steady state  approximation s
applied i emryme kinetics, which one of
the following statements 1s cotrect with
regard to the concentration of the enzyme

OO
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2.

b, d[ES)dt = constant

c. [ES]=0

d. d[ES)dt - infinity

The wavelength possessed by a cricket ball

of mass | ko, travelling with a velocity of

40 mi's s

o 166%x10%m

b, L66x10m

e 265%x10%m

d 166 x10%m

Which one of the (ollowing reaction

sequences will convert loluene W para-

chlorebenzoic acid?

a. () Cla'light. (i) hot KMnOyIT

b, (i) Hot KMnOyW'_ (1) ClaFells

(1) C 1 FeCly, (1) hot KMnOyH'

(1} N-Chlorosucemimide,

{1i) hot KhnOyH'

For 2, 3-dibronobutane, which one of the

following statement 15 trie?

a. (28, 38) and (2R, 38) 15 a pair of
diastereomers; (2R, 3R) and (25, 35) is
a pair of enanliomers

b, (25, 35) and (2R, 35) is a pair of
disstercomers: (2R, 35) and (25. 3R) is
a par of aenanliomers

¢ (2R, 3R) and (28, 35) is pair of
dhastercomers, (25, 35) and (2R, 35) »
i parr ol enantiomers

d. (2R, 3R) and (25, 35) 5 a pair of
diastereomers: (2R, 3R) and (25. 35) is
a pawr of enantiomers

When trans- |-bromo-2-methyleyelo-

hexime reacts wath methoxade 1on, what

products are formed under Sy2 and Sul

condiions?

2. Sn2 and Sy1 both form ¢ and trans-1-
methoxy-2-methyleyelohesane

h, 82 lorms cis-l-methosy-2-
methyleyelohexane. and Sy1 forms cis

e w

and trans-1-methoxy-2-
methylevelohexane 7

e Sy forms cis-1-methoxy-2- '
methyleyelohesane, and S50 forms 1-
methosy- |- methylevelohexane

d. SN forms cig-1-methoxy-2-
methyvleyelohesane, and Syl forms
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phenylbutane m an E2 reaction?
a, (Z)»2-phenyl-2-butene

b. (Z)and (E)-2-phenyi-2-butene
e (E}2-phenyl-2-buicne

d. (E)}3-methyl-3-phenyl-1-butenc

The major product that would be formed in
a Diels Alder reaction between (Ej-penta-

Li-diene  (trams-l-methyl-1,3-butadiene)

and methyl acrylate 15

a1, 2-product  (antio) with Me  and
COMe cis W each other

b. 1.2-product (onho) with Me wund
CO=Me trans 1o each other

¢ L3-product (meta) with
CO:Me cis to each other

d. 13-product (meta) with Me and
CO-Me trans 1o cach other

Flow many  tesonance  sbruelure

conlributors can be wntten for the

carbocation  intermediate formed when

phenol undergoes electrophilic substitution

in the ortho. meta, and para positions?

4. ortho:3, meta:3 and para:4

b. ortho:3. meta:3 and para:3

¢ orthod, meta:3 and paraid

d. ortho:3, meta:d and para:3

Me and

J: BIOCHENMISTRY

ONE MARKS QUESTIONS (1-10)

1.

Which amino acid residue 18 most likely 1o
be found in the mlerior of a water soluble
globular protein?

a Ser

b. Arg

e Val

d. Asp

Of the peptide sequences mven below,
which ome is the digestive enzyme (rypsin
most likely to cleave?

a =--=Val-Lvs-Pro-Met - - - -

b. ===« Arg-Val-Phe-Tyr----

OO
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Which pair of amino scids will have the
highest abzorbance at 280 nm? ( Assume
equimolar concentrations)

a. 'Thr & His

b. Phe & Pro

e Trp& Tyr

d. Phe & His

Which ome of the following stalements

about protem secondary structure s

comeet?

a An a-helix is primarily stabilized by
ionic  interactions between the side
chains of the amino acids

b [Fsheets exist only m antiparallel form

£ [kums ofien contan prolne

d. An o-helix can be composed of more
than one polypeptide chain

The enzyvmes where calalysis involves

transfer of elections are named as

a. lsomerases

B. Transterases

e ODxidoreductases

. Lyases

Vitamin D s derived rom which ol the

following precursors by the action of T7V

light?

a. 7-Dehydrocholesterol

b. Lanosterol

e Glyveocholsie

d. Squalene epoxide

The moleculsr  defect  in Familal

hypercholesterolemia i due to the lack of
fupctional

& VLDL receptor
b, IDL veceplor
¢, LDL recepior
d. HDL receptor

Alcaptonuna s an  mbom  error i
metabolism, transmilted as a  single
recessive  Mendelian  trait  where the
enzyme that is absent is

a. Phenylalaning hydroxy lase
h. Omithine decarboxylase
e Adenosme deaminase

. Homogentisate oxidase

wwwnw. StudentBoun
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b wppe
b. e
R
d. appy

mvolved n glyeolysis. In which of the

following steps 1s ATP generated?

a. 2-Phosphoglyeeraw 1o Phosphoenal
pyruvate

b. Glucose-6-phosphate 1o Fruciose-6-
phosphate

¢ Phosphoenol pyruviate 1o Pyruvale

d. Glyceraldehyde-3-phosphate 10 1.3
bisphosphoglycerate

TWO MARKS QUESTIONS (11-30)

l3b

The comect decrcasing  order  of

permeability through a lipid bilayer of the

moleculesiions Tsoleucine. Tyrosme, (s

and Na 1

a, ;= Na' = Isoleucme = Tyrosine

b. (s> lsolencine > Tyrosine ~ Na'

¢ Isoleucine - Tyrosine = 0y = Na'

d. Isolevcing > Tyrosine - Na™ - O

For the reaction

Fructose-6-phosphate + F; (]

fi-bisphosphate = Hy)

the equilibrium constant at pH 7 and 300

K is 107" The standard free energy change

(in keal per mole) for the reactions

approximately equal 100 (R = 2 cal deg '

mol-1)

a =41

b, 4.1

o £32

d =22

OF the four statements given below only

one is correet, Piek the correet one

a. Progesterone is synthesized in the
corpus luteum and it prepares the
uterme lining tor egg implantation and
maintenance ol pregnancy

b. Progesterone s synthesized m the
ovary and is responsible for female

st i ma Gt oo obaes

Fructose 1,

OO
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16.

17

¢. Progesterone is synthesized in the
adrenal  cortex and  promoles
gluconcogenesis ~ and  ghycogen
formation

d. Progesterone s synthesized in testis
and 15 responsible for male secondary
sex characters

Which one of the followmg stalements

about lipoprotems % true?

a. Molecular mass of lipoproleins 1s
directly proportional to their density

b. The pefcent protein  comlent  m
lipoproteins mereases with melecolar
mass

¢. Density of u lipoprotein decreases with
increase mn protein content

d Moleoular muss of lipoproteins i
inverscly proportional 1o their density

Choose the comecl common  sequence

motl’ of Zn fmger proteins lrom the

choives piven below. X stands for any

amino neid

[i 8 K;-C:.'s-:'\':_1-[:'}'5-K|_rl-1is~xg._¢+l'ﬁs-ﬂ.:

b X-Cys-Ows-No-His-His-Xy

o Xa=Cys-Cys-His-Hwis-X,

d. X}-C.'j‘ﬂ--xy-]ﬁﬂf-xprl Tis-N H-l'.‘_'.‘s-.‘h

Pick the correct statement

#. In O-linked glycosylation sugars are
atlached to the prodein via O-glycosidic
bonds 1o the corboyyl groups of Asp
and Glu

b. In O-linked glvcosylation. performed
oligosacchandes are attached 1o the
relevant protein

¢ In  O-linked glyveosviation. N-
seclylgalaclosamine s added vin O-
glycosdic bonds to the OH groups of
Ser and Thr after which other sugars
are added sequentially

d. O-linked glycosviation s mhibiled by
the passage of the newly synthesized
protein through the Golgi complex

Which of the following statements 18 NOT

true with regard 1o pholosynthesis?

o, The dark reactions wse NADPH and
AT 1o drive the synthesis of
carbohydrate from CO- and Hy0

b. The primeipal photoreceptor,

wwwnw. StudentBoun
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1 strong reductant capahbld
NADE

d The components involved
electron  transport  from
NAUPH are largely orgamized 1
three  thylokoid  membrane-bound
particles

In the ndjoinmg Ramachandran diagram,

which type of secondary structure does the

regions marked X, Y and 7 represent?
L
X
1o —s =
-18
im0 o i
ahi
a X right handed at-helix
¥ : left handed a-helix
Z - [i-sheet
b, X left handed -helix
Y right handed ce-helic
Z : P-sheet
€. X ;nght handed o-helix
Y- left handed a-helrs
Z . P-sheel
d X :[-sheet
Y: left handed a-helix
2 right handed a-helix

The RNmse A catalvzed hydrolysis of

tRNA follows a two-step process with the

intenmediate formation of a 27, 3%-evelie

nucleotide, Tn these steps

a. His 12 pots a8 a general base in the
tratsphosphorylation step abstracting a
proton from an RNA 2-0H group

b. His 119 agls a8 @ peneral base i the
transphosphory lation Step abstracling o
proton from all RNA 2°-OFH group

e The 27, 3-cyelic inlermediate 1s
hydrolveed when Ths 12 sels as a
general base

d. Hiz 12 scling as & general acid in the
iransphosohorvlation  sten  promoles

OO
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Shown below is the mutoradiogram of an
electrophoresis gel obtained during the
sequencing a single stranded DNA Iy
Sanger's method.

The base sequence of the DNA 15
B & X

{

a4, AFAGTUOGAGOT-5"

h. 5-TCAGCTCGE-3'

g A-TCAGCTCGA-S®

d $-AGTCGAGCT-3"

In an antigen anti body interaction, i the

zone of equivalence. the isolated antigen

Tt complex was found to be in the molar

ratio of anligen: lpgG. 2 ¢ 1. The number of

epitopeds ) present on the antigen 1s

& 1

b. 2

o 4

d 1n

"lass switching occurs n a B eell o

produce lgl from [ghl. Which one of the

following conclusions i correct 7

a Specificity of the lgG and lgM are
difTerent from each other

b. Specificity of the l2G is the same as
TeM

¢, The molecular weight of the new
antibody s the same as the old one

d. The valency of the new antibody s the

same as the old one

Twvey types of TgMs are produced by the

some B cell. one that is scoreled and the

other that can bind o the membrage.

Which one of the following statements is

cormect™

o, These two antibodies sre coded by
ultogether two different penes

b. The membrane anchor residues are
added to the protein by  post-
translational modification

wwwnw. StudentBoun
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one of which provides
mmehaor
d. The proteins are produced by 3
splicmg of its primary transcript
During DNA  replication,
primers arc synthesized which are then
extended by DNA polvmerise. These
BNA primers in prokaryoles arc removed
by the enzyme
a. Primase
b. RNase H
e DNA polymerase T
d. DNA polymerase 11
A new anlibiotie was discovered which
strongly  mhibited mRNA  precursor
transeripts and $,RNA transeripts. This
antibiotic was predicted 1o be an mhibitor
of
4. RNA polymerase T
b. RNA polymerase Il
e RNA polymerase 111
d. Helicase
Suppose 14-"'C| oxaloacetate is fed to
mitochondna. After one tum of the Citnic
Aeid Cyele, which earbon(s) of succinate
would he labelled?
8, None
b. Egoally distnbuted between C-1 and
Ol
¢ Egually distrbuted between C-2 and
*-3
d O
Two restnction enzymes A and B have
cight and four base pairs a8 their
recognilion siles respectively. The mtio of
the number of fragments thal they will
generate on restriction digestion of a
genomie DNA of E. coli 1s approximately
& 4B
b. #:4
L
d. 1:256
A solution of ftryptophan has  an
absorbance » 280 nm of 0.54 in a 0.5 om
path length cuvette. Given the absorbance
cocfficient (g) for trypophan is 5.4 x 10

OO
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g 0 2mM

b 20 M

¢ 1x107°M

d 01 mM

From the data given below, idemly the
protein parr that would (&) give the least
mobility band on a sodium dodecyl
sulphate polyacrylamide gel
electrophoresis (S0O5-PAGE) experiment
and (b) elute last on an anion exchange
¢.g.. DEAE column respectively

| Protein | pl | Subunit MW, | Native MW,
A ] 10,000 20,000
B B 35,000 35,000
c (1] 13,000 90,000
D 5 20,000 LVLLY
Ex] 3 30,000 36 000

d. (&) Protem C (b) Protem A
b (8) Protem A (b) Protem E
¢ (a) Protein B (b) Protein E
d (&) Protein B (b) Protein A
The graph shows a Lineweaver-Burke plot

for an enzyme catalyzed reachion 4
i
= 9 B
e 4 g
£
5
=
5
‘I} T Y | B | ]
=1 4% H G5 1 15 & &
ST {1/mM)

Which of the [ollowing statements 1s

correct?

g The Voo 15 5 mmal/min and with &
competitive inhibition Ve remams
unchanged

b. K, 15 2 mmolmin and with
compettive inhibitton both K, and
Viner decrease

o. Ky ois 0.5 mM and with competitive
mhibition Vo inereases bot K,
remams unchanged i

d Ka s 20 mM and with competitive
mhibifion Ky  mereases  but Vipas
remains unchanged
B . Bl AYTESLUARIME M

waw. StudentBoun
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Which of the following process™
gnergy |

a. ligation

b. transformation

c. restriction digestion
d  hybndization

To be a clonng vector, a plasmid does
NOT require

a. an origin of replication

b. anantibiotic resistance marker

¢, arestriction site

d. tohave a high copy mumber

In ammal cell cultures. the addiion of
serum to media 18 essential for providing

A, amme acids for protem synthesis

b nucleotides for DNA synthesis

¢ growth factors

d all of the above

In the course of cell eyele, the level of the
protein cvchn abruptly falls durng

a8, G‘| [ilh'dﬁe

b. 5 phase

c. Gy phase

d M phase

Enzyme papam 1s used with success to
a. increase meat production

b. leaven bread

¢. npen papaya fat

d  lenderize meat

Microbes  bring  about  biological
transformation of xenobiotie compounds

by
. degradation

b, conjugsation

¢ detoxification

d all of the above

Which one of the following resctions is
used for the purpose of recyeling enzymes
in hioprocesses?

a Isomenzation
b. Immobilization
¢ Phosohorvliation

OO
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8. The separation principle of dialysis used in
the recovery of fermentation products is
a. diffusion
b. charge
¢ turbulence
i solubility
2 Identify the statement that is NOT correct
a Penicillin fermentation 18 an aerobic
process
b Penicillin biosynthesis is affected by
phosphate concentration
& Lysine stimulates penicillin synthesis
. Peniollin production shows a distinct

calabolite repression by plucose
1. For protoplast fusion lo be successful m

plant cells

a fusion agents other than polyethylene
glyeol should be used

b. cell wall o the two strains of cells
should not be damaged

¢. DNA between the two cells should be
compatibla

d. osmolarity of the medium is  not
important

TWO MARKS QUESTIONS (11-20)

1. A batch culture fermentation was being
conducted with Streptomyces rimosus,
Analysis of samples collected indicated
doubling of cell number per umit time.
Your inference would be that the culture is
i the
a. lag phase
b. log phase
¢ stationary phase
d. death phase

12 An amimal cell line was transected with
DNA extracted from a tumorons lissue.
Which one of the followmg will be
diagnostic or its tumerows transformation?
a. altered cell shape
b, contact mhabition
e anchorage-independent cell divivion
d. increased duration of cell eycle

= Wi LR [RERSNE . I P 1 '+ PRI PSP — -

need to extract DNA

sample collected at the ¢

conduct one of the following

for DNA finger-printing snalvsis

a cut the DNA ond hybndize
specific mucro-satellite probes

b. cut the DNA and suobclone
fragments

c. determine the sequence of the
subclones

d. (b) followed by (c)

Common Data Questions

Common Data for Questions 14 (o 15:

Dr, Singh isolated a new 5-kb gene and wants lo
determine its sequence using a sequencer that can
sequence upto 300 buses in o single reaction.
Therefore, she decides to ereate subclones having
stitable-size maeried for sequencing

14, Which one of the following will be the
mosl appropriale restriction enzyme for
this subcloning”?

a, B-bp culter
b. 6-hp culter
e, 3-bp culter
d. S5-bp culter

15,  To genorate the minimum number of

subclones needed for sequencing, what

should be the size of the insert m (hese
subclones?

a 1000 bp

b, 500 bp

e 250 bp

d. 2000 bp

16,  All of the following are true about DNA

microarray technology except

a. an electron microscope is wsed (o
gather data from the arravs

b. the technology 18 used to  assess
franscription  from  multiple  penes
simultancously

e the lechnology works  best  for
organisms  whose  genome s
completely sequenced

d. the technology is denved from
comnuter chin manufachure

waww. StudentBounty.com
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18

20.

You have cuwt the genome of a double-

siranded viral genome with a restnction
endonuelease  and  electrophoresed  the

products on an agarose gel. You observe

only one band on the gel, equivalent to the

size of the genome, This is because 91
a,  there arc no introns in the genome

b. the introns contamn the recognition sites
and have already been aphced out

¢ all of restnction fragments are (oo
small i detect

d. restriclion endonucleases do not cul
RNA. and this virus has an RNA
senome

The restrichion  endonuclesse  Teo320

recognizes the sequence C/GGOGG and

cuts hetween the first O and the fint G,

indicated by the slash. DNA cut by which

ol the following enzymes (given with their

recognition sequences and cut sites) could

be cloned mto a plasmid digested with

Eco5217

2. EcoRl (G AATTC)

b, Xmalll (C'GGCGEG)

. Small (CCCIGGE) 3

1. Sauell (COGCIGG)

If bactenal cells are transformed with a

mixture of linear and circular molecules

resulting from a hgation reaction designeil

to produce a recombinant molecule

a. no reeombinant molecule will ever be
detected

b. both lingar and circular molecules will
replicate equally well

< mnome of the plasmids will express the

]

antibiotic vesistance gene located on 7
the plasmd O
d. the circular molecules will  be

amplified by the cells

What 15 the pnmary purpose of neomyein

in creating mice with knock-outs in gene

X?

a. neomyecin selects for the survival of
embryonic stem cells (ES) that have
incorporated  the mulant gene XN
anywhere m the genome

b. neomycin sclects for the survival of ES
cell that have incorporated the mutamt

vl AN T SR e

wwwnw. StudentBoun

C. neomycin prevents O
during ES cell culwre
have gene X

Malch the industrial application of
following enzymes

Last T
A, Penicillinase
B. Petlinase
. Trypsin
. Rennin
List 11
1. Pharmaceulical
2. Leather
3. Wine
4. Dairy
A R C (B
i, 4 3 | 2
b. | 3 2 4
1 | 2 3 4
. 4 2 | 1

To optimize the bioreacior system, which

one of tic followmg conditions s cast

important for anaerobic fermentation”?

a. culture agitation o maintain oxysen
supply

b. restriction of the entry of
contaminating organisms

e, control of parameters like pH and
temperalure

d. mamienance of constant cultwre
volume

Match the activity spectrum  of the

Followmg antibiolics

Last |

A, Actinomycin 3
B, Daunorubicm
C. Rifamycin

D. Griscofulvin
Last 11

1. Annfungal

2. Antituberculosis
3. Antitmmor
A

A cibiamtmnansl

OO

-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com

24,

Z3.

26.

[ 3 1 2 1
b. 3 1 4 2
[ 3 | 2 1
d 2 I 4 &
Autoclaves  are  roulinely  wsed  in

laboratories for sterilization, It acls by

a, disrupting cell membranes

b, denaturing proteins

¢ changing physically membrane lipids
i all of the above

All of ihe following are produced by
ammal cells in culture and help the cells
adhere (o the culture dish except

a,  gycoprelsins

h. collagen

¢ phospholipase A

d.  hyaluronic acid

The following are uwseful (o ntroduce
genes into crop plains except

a. Ti plasmid

b. paricle gun

¢ breeding

d. auxin

Power number. also called Newlon's
numwber, is defined a5 a dimensionless
parameter relating Lo

& furbulent Aow

b. the relative wvelocily between the
nutrient solution and ndividual cells

¢, energy required by the stirred reactors
. none of the above
The seleetion of the appropnate

purification method in the product
recovery  after microbial  fermentation
depends on the

a. nature and the stability of the end
products produced

b type of the side products present

¢ degree of purification required

d. all of the above

Which of the following techmques s NOT

ideal for immobilizing cell-free enzymes?

4. physical entrapment by encapsulation

b. covalent chemical honding to surface
cariers

d. covalent chemical
Inking the precipitate
30, The full-length coding seque

and the protein was purified. Howevd

the functional assay. no aclivity W

detected for the puntied protem. The

reason could be

4. the host bactena produced an enzyme
that inhibited the activity of the
expressed eukaryolic protein

b. the purified protein was contaminaed

with bacteria

the host bacteria did not produce the

essential co-factors

d. no post-translational modification on
the protem expressed i bactenia

LL

L : BOTANY

ONE MARKSE QUESTIONS (1-10)

i The development of embryos hom the
eells of nueellus or mtegument is known as

a.  Apogamy
b, Apospory
e Parthenogenesis
d. Adventive embryony
Lz Svnthesis of DNA polymerase oceurs al
a, Gl
b §
e G2
d M

When the gynoecium is present in the top
most position of thalamus the fower is
known as

a  Epgynous
b. Hypogynous
¢ Pengynous
d. Inferior
4 Synthetie  seed 15 produced by
encapsulaling somatic embryo with
a. Sodium alginate
b. Sodium nitrate
e Sodiem ascelate

il
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10,

TWO MARKS QUESTIONS (11-30)

11

Which of the following acts as a precursor
of TAA biogymthesis?

Tryplophan

b, Methionine

¢ Pulrescine

d  Geranyl gerany] pyrophosphate
Change from purine to pyromidme or
pynmidine to purine is

Transtkion

a8

a
b Transversion

¢ Frame shift

i Reversion

Cenetic  engmeering for male sterility
utilizes the gene

B arod

. Bamase

¢ Bt

d Ot

Which plant part of Crocus sativus yields
saffron, a food colorani?

a. Root

b Leafl

¢ Stigma

d Seed

A form of disease reaction with complete
resistance 1o some rtaces and complete
susceptibility to other races 15 termed ag

a  Verbical resistance

b Polygeme resistance

¢ Honzontal resistance

d  Partial resislimee

Which of the following is a logcal
sequence of carbon eyele?

a  Producer — Decomposer — Consumer
b, Consumer —» Froducer —» Decomposer
e Producer — Comsumer — Decomposer

d Decomposer -+ Consume —# Producer

A transverse section of manocot stem can
be distinguished from that of a dicot stem
by otserving the

a. Scatterad and eallateral clased varenlar

v, StudentBoun

c. Collateral open vascular bW
medullary rays

of pith
Choose the mght combination for “Kranz
anatomy” from the following features
A. Radally amanged parenchymatous
cells around each vascular bundle
B. Vascular bundle 15 enclosed by loozely
packed spongy mesophyll cells

. The leaf cells possess one type of
chloroplast

D. Mesophyll eells differentiated mnlo
pahisade and spongy parenchyma

AC

AB

BE

B, D

In the given diagram, fisions of two
protoplasts along with the products are
presented. Identify wiich one is the eybnd

Parcnital

FProducts:
.

A TP

(N
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16,

15,

The storage protem found wheat and-
pea are

4, Glurepam atd Patatiin

b Glutemnand Vicilin

¢ Zeinand Yicilin

d  Vieilm and Patatin

Two cells X and Y are adjacert with each
olther The eell X has an osmotie potential
of 20 bars and turgor pressure of 12 hars
Cell ¥ has an osmotic potential of - 16
bars and turgor pressure of & bars In
which dwection water will move?

a Fromeell Xtocell ¥

b From cell Y tovgell 30

¢ There will ba ne movement of water

d  Water call move erthet from eell X to
cell ¥ or from Y to X

In photorespiration.  glycolate  and

glvoxylate are produced sequentally m the

follewing organelles, Choose the corvect

sequence
4 Chloroplast and Mitochondria
b. Chleroplast and Peroxisome
¢ Peroxisome and Mitochondna
d  Peroxisome and Chloroplast

- A5
hrH-‘ . limw -‘-'I A AT » i1

In the gven reaction sequence, which of
the following statement |5 correct?

g JuMN0,TisNO0

b T8 NOy, I is NOy

e 1 NO I is NOy

d Tis N20, T s NG

N LV =4 ek _E'._.ﬁhilr_] 4 Ot SO+, }_""_.;LIIJ
Sequence of electron transfer m cadative
phosphorylation is given above. Which of
the following pair of mhibitors block the
electron transfer in the steps marked with

a, Rotenone and 20

b Aotumycin-A and CC

¢ Antimycin-A and DCMU
d TUERATT andd T30

recessive ta normal plant size (
penes o nhmmmomaa Tt

following pmgenias were ::-'I:lmmed n the
F2

419 | Mormal size plants with green leaves

381 - Pigmy plants with purple leaves

79 Normal size plurts with purple leaves

121 ' Pigmy plants with green leaves

What would be the map distance between
Pl and py?

a 10eM

b, 15chM

g 20eM

d. 30eM

200 Which of the following paus of DNA

sequences could qualify as terminal parts

of a bacterial IS elements?

g S-GAATCGOA-3" and
5-ACGCCTAAG-3'

b. 3-GAATCCGCA-3 and
F-CTTAGGCDGT-3"

e, S-GAATCCGCA-Y and
5-GAATCCGCA-Y

d. F-GAATCCGCA-3 and
STECGGATTC-3"

21, Assume a chromosome with the following
gene seglience
b & 50 58
o O MR S
The followmg aberrations 1w this
chromosome were observed

a b e d c | E h
S T ] Y 8 R (R |
What would be the kind of aberration ?

g Deletion
b, Translocation
e Inversion
d. Duplicaton
.22-25 are *Matching” exercises. Choose the

correct one from among the alternatives a, b, ¢
and d

# 4 ot 1
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23.

24

. Suspension culture
€, Protoplast culture
D, Anther culture
Lroup 2

1, Virus elimination

fad B

Packed-cell volume
Embryo rescue
Macerozyme

B B

Liposami

A

.

I

3
Z 5
Group |
A Biolistic
H. Agrobactenium
. Electroporation
. Micromjection
Group 2
Gene Pulser

& =
K e e e Y
— = O

= h =y

TR ¥ T

Micromanipulator

Silicon carbide

Vir operons

ol C
A

B

~F Fp
Lo T
th o — Lh =
o s
td = W

Group | 27.

A. Reserpine

B. Camphor

. Pyrethin

. Catechin

Group 2

Thea sinensis

Tarus brevifolia
Rauwolfia serpentina
Clcimum americanim

e e il o A ey S B e

WP e P e
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Homozygosity 25,

PDS1000He 26.

en =B
et

o

roup |

. Early blight of potatn

. Panama dscase of banana

Tikka discase of groundnut

. Club root discase of cabbage

roup 2

Cercospora personala

Alternaria solan

Plasmodiophora brassicae

Fusarium oxysporum

Hemmthosporium oryzac

Macrophomina phascolina
A B i
I 3 2
2 4 1

4 2 5

L] 5 2 3

Actd rain is due to the emission of

A, Oxides of sulphur

B, Oxides of nitrogen

. Chlamfluorocarbons

D. Carbon monoxide

"hoose the right combination

a AB

b. B.C

e AL

d B.D

The following statements outhine the major

features of o system ol classification

- Monophyletic onigm of angiosperm

= Dicotyledons are the pnmitive over

maonocolyledons
= Division of dicotyledonae into Lignosae
and Herbaceae

Which of the following system of

classifications represents above features?

a. Linnacus

b. Bentham and Hooker

>
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d. Hutchinson
28, Followng arc the symptloms of a discase
in wheat
« Spikelets transformed into a mass of
black or olive green powdery spores
- Spores in young spikelets are covered by
a delicate silvery membrane
- Alter iberation of spores. rachis of he
apikelet is left behind as a naked stalk
Identify the disease. which manifests these
symptoms
8. Stem rust of wheat
b. Loose smut of wheat
c. Bunt of when
d. Ear rot of wheat
26, Which of the following pair of compounds
imvolved in  pathogenceity  represents
phytoalexin and toxin?
a. Ipomeamarone and Rishitin
b. Pirieularm and Vietorin
<« Lycomarasmine and Pisatin
d. Medicarpin and Abrin
30. Ihere are three kinds of RNA polymerases

(I, 11, T11) in cukaryotic cells. cach specific

for one class of RN A molecule

Which of the following is a correct malch?

. RNA poll T — tRNA, RNA pol TI -
IENA

b. RNA pol Tl - mRNA, RNA pol TII
tENA

¢ RNA poll 1 - fRNA. RNA pol 11 -
mRNA

d. RNA pol T -
RNA

IRNA, RNA pol I

M : MICROBIOLOGY

ONE MARKS QUESTIONS (1-10)

1. Myeoplasmaz  are different horn  other
prokarvotes by
a. presence of chitin in cell walls
b. presence of muremn in cell walls

e presence of proteins in cell wally

wwwnw. StudentBoun

Lad

one Kind of orgamism, Sabo
1% used to selectively wolate
a. Coliform bactenia

b. Grain posilive bacteria
¢ Yeasls

d. Acud fast organisms
The cell walls of Gram positive bacteria
contam two modified sugars, viz, N-
acetylglucosamme (NAG)  mmd  N-
acetvlmuramic acid (MAM). They are
covalently linked by

8, o-1d-glycosidic bond

b. B-16-glyeosidfc bond

c. m-l.6-glyeosidk bond

d. p-14-glveosidic bond

The metal jon required for the enrymatic
aclivities of nitrogenase and  mitrale
reductase is

a. Molybdenum

b, Tron

c. Copper

d. Zinc

DINA gyrase is inhibited by

a. Tetracyelin

b, Mahdixic acd

¢ Aurintncarboxylic acid

d. Cephalosporin

Surface receplor (IgA) on the target cell is
the sile of binding of

o Tepatitis B virus

b. HIV

e Rabies

d. Influenza A, B viruses

In anoxygenic photosynthesis, the green
and puorple bactena do not use the
following one as electron source

a. H:0
b. H:
e H:ﬁ
d. S (elemental sulphur)

Marcophages are professional  antigen-
presenting cells, The protem molecule
through which they present anligen in
humans is:

OO
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b. Interleukin 14,
e HLA

d. CD8

The organism used for production of ‘BT
hioinsecticide belongs 1o the genus

4. Borrelia

b. Bacillus

e Bordetella 15.
i. Blastobacter

The bacteriophage with a single stranded

erroular DNAL as genuine is

a. T4 phage

b. 7 phage

= MS2

d dx174 16.

TWO MARKS QUESTIONS (11-30)

b

13

A gram negalive rowd showed on EMB agar
colonics with dark cenlre and greenish
metallic sheen. The organism is

o Salmonella

b. Shigella

¢ E. eoli

il Pseudomonas

I'wo antibotics have different siles of
action in a bacterial cell. The frequency of 17.
oecurrence  of  resislance Lo these
antibiotics used singly are 107 and 107
respectively When the antibiotics are used
m combmation the frequency of
occurrende of resistance Lo both antibiotic
e

a 107

b, 10

e o

d Jjov 18,
Species of penicillium, streptomyces and
bacteria have been sources of the
following group of important biomedical
and industrial product(s)

#, Methane and other gases

b. Steroids

e Antibiotics

. Insulm. interferon

wwwnw. StudentBoun

In the normal

concentrabion(s) of various

the serum s (are) in the order

a leM = lgA = leG - gk

b, 1gG = lgA =1gM> Igk

e IgE > l1eG - IgM = IgA

d. IeA = 1M = IgE = 1eG

The milk Streptococci produce acetoin that

gets spontancously oxidised vielding a

Favoring agent (responsible for aroma of

butter)

4. Acetone

b. Acetyl CoA

¢ Butyric seid

d. Diacetyl

Synirophy 1s the phenomenon where

o one  mieroorganism  degrades  a
substance and uses it

b. one microorganism  deerades  the
substance and the other microorganism
uses it

g two or mole microorganisms cooperate
to degraide a substance which neither
can do alone

d. two  or more  orpansms  can
independently  degrade the substance
but one minbits the other from doing
50

Association coefficienl 545 18 given by the

expression : ZNap'(Ny + Na)

Organism A UCACTTICUG-3" PO,

Organism B UAUCUAALG-3" POy

Sap value for organisms 1 and 2 is

4 0235

b, 0.50

e 075

d. 1.00

ATP synthetase 15 a  multifunctional

enzyme with  subunit  constitution  of

aafyyoe. The pair of constituont subunits
taking part in oucleotide bmdmg and
catalvsis are

CI 81

b. aafi

¢ afis

d w8
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19,

20.

21,

22

2

25.

The release of terminal D-ala from Park
peptide durmg cross-limkmi. s catalyzed
by

a. carboxypephdase 2%.
b. protease

¢ aminopepticase

d. transpeptidase

Whach one of the th]luwi.n.g sequenees lhas

helped wm  dentifymg  Eukaryotes,
Eubacteria and Archeabactenal cell types?

a4, signature sequence

b. signal sequence

¢, Shine-Dalgarno sequence

. amincacid sequence

In photoreactivation of UV-exposed cells
the enzyme which synthesizes daughter
DONA strand a 70 (' and also proof-reads s
2 Klenow frapment 7.
bh. DNA poll TE, coli)

< Phu pol (Pyrococcus furiosus)

d Tag polymerase

[ euconostoe mesenterondes when streaked

and grown on sucrose medion produces

large mucoid colonies. I is due o the
synthesis of dextran layer having a

chemical structure of

a. spin=fru 2 - 6 Pt

b, a-fru-f-glu2 » 6 B-glu

e [Hiu-c-glu 1 — 6 a-glo

. [glu-a-fro 2 — 0 a-fru

Media comtaming spores and thermolabile
constituents are sterilized by

4 Pasteunzation

b. UV imadiation

¢ Dry heat

d. Tyndallization

A highly acrobic and metabolically 29,
versatile organism uwsed i oil-spill-
clearing is

a,  Mycobacterium smegmatis

b. Asotobacter vinelandii

¢. Pseudomonas copacia

d Leuconostow mesenleniodes

Pemicillin and |ysozvme prevent synthesis
and cause lysis, respectively. of cell walls

28

3n,

wwwnw. StudentBoun

orgamsms () and (h) tested puuithi
or negative to a battery of tests
Number of tests positive in both (a) and
(b) =80

MNumber of tests positive i (ajonly = 6
Number or tests positive in (b) only = 4
Number of tests negative i both (a) and
(b} 10

Similarity coeflicient 5; is

(.58

077

.66

0,55

In Calvin cycle. RubisCO  incorporates
O3 into ribulose 1, 3-bisphosphate (1 6
carbon compound), which rapidly splits
mio

a. plyceraldehyde-3-P

b, 23-phosphoglycenic acid

e 3-phosphoglycerale

d. 1,3-diphospholycerate

A bactenal culture had an il cell
density of 10" cells/ml In 6 hours the cell
density reached 10" cellsml. Given the
formula for the number of generations,

n = (log1ON, - logiNy) ' 0.301

The number of generations (n) the cells
have andergone is

i 3

b. 10

(- £

d. 20

Zymomonas mobilis metabolises glicose
by Entner-Doudoroff pathway, In this
pathway  dchydmatase  converts  6-
phosphogluconic acid into

8. phosphogluconie acid

b. 2-keto-o-phosphoglucome acid

e 2-keto-6-deoxygluconic acid

d. 2-keto-3-deoxyphosphoglucomc acid
When a “pseudomonad’ s wet-mounted

- -

OO
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vestored by adding argmine  solution
because

a.  Arginine replenishes amino acud pool

h. Arginme metabolism yields ATP

¢ Arminine gets hydrolysed to eitrulline
and ammonia

. Arginine metabolism leads to  the
formation of other amino acids

N: ZOOLOGY

ONE MARKS QUESTIONS (1-10)

1. Life appeared on earth
a. = 5000 million years ago
b. = 3500 million years ago
¢ = 100 million years ago
d. = 300 million years ago
x Animals arc classified into hierarchical
groups. In which of the following, would
vou find the largest number of species?
i Genus
h. Order
e Clasy
d. Family
kB Human chromosome | to 22 are serally
numbered
8. In ascending order of their length
b. In descending order of their length

¢ Relative position ol the centromere
from ends of the chromosome

d. In order of their position in he cell
4 Microfilaments aré fine protein Glaments
oflen abundant in eukuryolic cells. They
are made up of the protem
a. Adin
b.  Albumin
¢ Globin
d. Fibrin
5, The subcellular organelle not bound by a
single membrane is
a. Golgt apparatus
b. Lysosomes

Fadanlagmice reticnlim

f. The storage carbohydrate
a. Starch
b. Cellulose
¢. Glycogen
d. Glucose
7 The hormone lestosterone is produced by
a  Leydig cells
b. Spermatocyte
e [eells of Pantreas
d. Melanoovies
8 The predominant antibody m saliva is
a, gl
h. IgA
e 1gM
d. 1gD
9. Secondary
parlance are
4. Orpanisms thal arc omnivores
b. Organisms thal cat only camivores
e Organisms that eat only berbivores
d. Organisms that are herbivores
10, In the fish species. where intemal
fertilization occurs, the parental care s
provided by
a. Both parents
b. Neither parents
¢ Falher
d. Mother

consumers in  ecological

TWO MARKS QUESTIONS (11-30)

11, Which pair of bases of nucleic acids differ
horn each other having hvdrogen or a
methyl group in 5" position?

a.  Adenine and Guanine
b. Cylosine and Thymme
e Thymine and Uracil
d. Uragil and Cytosine

12, Which s the comect statement of fhe
[ollowing pertaining 1o the mass of bases
present in a double stranded DNA with
507 GC content?
al A=
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13

14

15

16,

17

18

& A=l

d T=A

Nucleosomes contain a core and a linker

region. The histones present in the core

region and the histones present in the

linker region are

a Core (H1 H2A, H2K, H3), Linker H4

h. Core (H2A, H2B, H3, H4)2. Linker H)

¢ Core (H2H. H3. H4, H1)= Linker H2A

o Core (H4. H2A. HZB, H1 )4 Linker H3

Two SpCCIcs are

phvlogenctically closer hecause

#. there was very little difference between
a protein they made

b. the base sequence in the messenger
RNA they synthesized in 3 given time
were similar

¢ they made the same carbohydrate

d. the base sequence of ther ribosomal
KEMA were very smmilar

The secretary lgA was electrophoresed on

SDS-PAGE under educed and denaluring

condiion. The number of polypeptide

bands detected on the gel 1s (are)

T

h. 3

e 4

d §

The Followmg are the pomary lymphoid

organs in mammals

a. Spleen and Thymus

b. Bone marrow and Thymus

e Thymus and Lymph node

d. Spleen and Lymph node

Telomerase activity was monitoved in the

following cell types. The highest amount

of telomerase activity was found in the
combination of

i Embryonic slem eells and
Hematopuoitic stem cells

b. Nerve cells and Muscle cells
¢ Erythrocyvies and Macrophages
i Hepatocytes and Eosinophiles

Apcoplast 15 a umigue orgonelle in
malarial parasile which can be used as a
specific drug target. The macromolecular

considered

wwwnw. StudentBoun
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21,

a. DNA replication, trd
aewd hiosynthesis,
hiosymihesis

b. DDNA replication,

¢ Translation. falty ascid hmsymhus
nucleotide hmwrﬂhus:sh prolein
hiosynthesis

d. Nucleotide biosynthesis, fatty acid
biosynthesis, ammo acwl biosynthesis,
carbohydrate brosynthesis

During oogenesis  and  spermecgenecsis

startimg from single oocyte or single

sparmatocyie, the respective number or

ovum anti sperm generated are

a, two ova and two sperms

b. one ovum and four sperms

¢ four ova and four sperms

d. four ovaand one sperm

A male rabbit was hypermmunized with

sheep red blood cells and produced high

titer antibedy (1:20.000). The plasma cells

of this antmal revealed hypermutation of

the antibody genes. The ammal was

crossed with a normal female and a litter

containing one male and one female

offspring was obtained m F1 generation.

The F1 rabbits, when four months old were

bled and their serum liter for sheep red

bleod cells was monitored. The titers that

were obtained in the F1 rabbits are

a. F1male (1:20,000) and F1 female (1)

b, F1 male {1:10,000) and F1 female
{ 1210.000)

e Flmale(0)and F1 female (1:20,000)

d. Flmale (0)and F1 female (0)

In order for the blood to flow from right

ventricle 1o left atrium in mammalian

heart, it must flow through

8. Right ventricle -» Pulmonary areries
- Lungs —» Pulmonary vems —» Left
alrium

b, Right ventricle -» Pulmonary vems -»
Lungs —» Pulmonary arteries — Left
atrium

e Right ventricle -+ Right atnum —»
Lungs — Pulmonary veins — Leift
alribm

OO
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22,

23.

24,

25,

d. Right ventricle —» Systemic aorta —» 26,
Lungs —» Pulmonary wveins » Lefi
alrium

Long limbs are adapled for ronning.

Choose the correct order for the relative

lenath of the limbs in animals evolved for

the gaits listed below

a. Plantigrade Digitigrade
Unguligrade

b. Unguligrade Digitigrade
Plantigrade

e Digingrade Unguligrade -
Plantigrade

. Ihgitigrade Plantigrade
Unguligrade

A man found to be suffermg from a

disorder linked 1o sex chromosome. All the

sons and davghters did not suffer from the

dmease. This is because

. The man's fother was a carrier of the 28
disease traf

b. The man’s paternal grandmaother was a
camrier of the disease tranl

e 'I'he man’s paternal grandmother was a
cartier or the discase trail

il. The man’s mother was a Cammer of the
discase trat

Ihe net order of prnmary productivity in

terms of accumulation of drug organic

matler per m" per year lor wvarious

terrestrial communities 1s

a. Tropical forest = Temperate forest - 29,
Boreal forest -~ Culhivated land

b, Cultivated land —~ Boreal forest —
Temperate forest > Tropical forest

¢ Temperate forest = Tropical forest -
Cultivated land - Boreal forest

d. Cultwated land =~ Tropical forest -
Temperate forest = Boreal forest

When new male lions take over a pride,

they oflen cngage i infanticide, The 30,

reason attributed for the same is

8. The lemales of the pride are thought 1o
estrous by killing of suckling infants

b. The infants interfere with hunting

¢. They hate the former males of the
pride and tharefore kill theirr mfants

A T e oot e mneooe to e ssede

wwwnw. StudentBoun

The cross over freq
Value = COV) for a four gel
5) on a chromosome are
P-Q=30:Q0-R=25:Q-8§~=1
“Wand P-R~ 5§
The sequence in which they oceur is
a. PORS or SROP

b, SORP or PROS

c  RSPQ or QPSR

d. PRSQ ar QSR

In a population the frequency of a
recessive allele is 10%. The helerozygoles
genotypes ( Aa) frequency in he population
in percent is

a0y

b. 81%

e 18%

d. o0

Experiments carried out have shown (hat
Rohu and Catla, two commeon edible fresh

water fish have the equal chance of being
caught m the net. In a small lake, 100

tagged Rohu were released. Next day. a
fisherman caught 10 tagged Rohu, 12
untagged Kohu and 8 Catla in lus net. The
fish population remaming in the lake is

a. 120 Rohu and 80 Catla

b, 220 Robu and 80 Catla

e, 198 Rohu and 72 Catla

d. 108 Rohu and 72 Catla

Reverse transeniplase is

1. RNA dependant DNA polymerase and
DNA dependant DNA polyvmerase

b. RNA dependant RNA polymerase und
DNA dependant RNA polymerase

c. DNA dependant DNA polymerase and
DNA dependant RNA polymerase

d. RNA dependant DNA polymerase and
RNA dependant RNA polymerase

The two scientists who were awarded the

Nobel Prize in physiology or medicine for

their studies in the area of  animal

behaviour are

a. B. Benaceraf and Karl von Frisch

b. K. Lotenz and 8. Tonegawa

e Karl von Frasch and K. Lorenz
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