GATE - 2007

LIFE SCIENCES

H : CHEMISTRY (Compulsory)

OMNE MARKS QUESTIONS (1-8) d

On the basis of VSEPR theorv. the
molecule which has a linear struciure is

fa The order of reactivity of the following

2 50
b h{; aldehy des with a nucleophile s
¢ Cho ik . 9
d NO; H H N oo
2 The geomeiries of[NiCly|* and [PdCL” 1 " m w
respectively are i T=Nl=H=1V
a. Tetrahedral and square planar b IV=1=1=11
b, Both tetrahedral ¢ WW=Ul=Il>]
¢. Both square planar d 1=IN=1=1lU
d  Square planar and fetrahedral
3 The lmll!..’lllﬂnl energy of hvdrogen atom in TWO MARKS QUESTIONS ‘?_24}
ground state 18 136 eV The ionization
energy of in ground state would be ¥ .
4 1.5 eV 7 In the nuclear reacuon of 5°0) with a
b 4.53eV neutron, two elements, Kr and “Y", are
c 408 eV formed along with three neutrons.
d 1224eV P en—g Kr+dn+s'y'
4 The half-line of "'C is 5730 years. An old a Wi
sample of wood contains 25% of "'C as A
would he lound in a current living tree. b, €
The age of the sample of wood would be e X
i 1432 vears i
: T
b. 2865 years o . |
o STAlvems 8 Which of the lollowing statements 15 true
4 ‘11460 venrs about diatomic species He- and He,
S The product “P" formed in the following 8 Hexisstable AND He, is stable

reaction is

Q—e—u s P

b. He; stable AND He: is unstable
. Hes s unstable AND Hes' = stable
d. Hes is unstable AND He: is unsiable

Lt For the reaction A [ ¥, the activauon
i energy for the forward reaction is 123
: ﬂ kl/mal  The actvation energy lor the
reverse reaction 15 140 klmol. The
enthalpy change for the forward reaction 1s

b, a 263 kl/mol

b, =263 kJimol

"CHO ¢ 17 k¥mol
d -17 klV/mol
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13

14,

actd HA also contams 010 M of salt MAs

The pH of the solation 15

i, .68

b, L0

o 283

d 30

The attractive part of the van ter Waals

interaction. -BA°. where B is a positive

coeffiment and 1 i5 the distance betwaen

the molecules, 15 goverred by

a. dipole-dipole interaction

b charge-dipole interaciion

e anduced dipale-induced
interaetion

d dipole-mduced dipole mteraction

A fuel cell is based on the idea of the

reaction Hilg) + 122 Oqlg) — HyO(1)

generating electricity. The standard free

energy change (AG") for this reaction at

298 K 1523713 kl/mol. The standard cell

patential for the syslem al 298 K = (] ;

Faraday = 96300 coulombs) 18,

i 2457 volts

b. 1,228 valts

6. —1.228 volts

d 2457 volis

The electron-deficiem molecules

a, MNaHy

b. CiHlg

. BiHs

d O:H;

The complex with erystal field

gtabilization energy (CFSE) of -0.4 A, 18
[TiCL]

b ML
[CoCLy -

d [CuClL]™

The mest stable geometry of BiFs 15

i

16.

dipole
17

v, StudentBoun

d.
<
‘ =<
The species having three unpamed

electrons and tetrahedral geometry is

g [ColCN)%]"

b. [CotCl4)

e [NiCN)"

d. [NiCL]

The comect arrangement of group 13
elements m lerms of mcreasmg average
M-C1 bond energy n MCl compomeds 15
a Al=>QGa=In>Tl

b, Tl=In>Ga> Al

¢ Al=Ga=Tl>=In

d Ga=In>=Tl=>A]

Which of the lollowmg olefing leads to a
racemic muxture of the diol product upon

cis-thhydroxylaton?

The major product
following reaction 1=

Oim R Meghr (vsemn)_
(W) H*, Heat =

a,

Y formed m the
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2

3

The most stable conformation of cis-1-ter-
butyl-4-methylevelohexane is

(N
Me
r-Bu
h.
g::fm
B
N
Bt
"BU‘R?’
d.
+Bu. T me

I'he major product R~ formed mn the
following reaction sequence is

MOS0, | EBWHG NNOPHSO,
HgO
&,
ci
COOH

1]

(}n

I
1=

The following oplically
undergoes racemizalion upo
Nal in acetone.

Fh?’l ... S
Mé H  Aceione
The pathway Followed by the reaction is
a SN
b, 8N:
o El
d. E2

Common Dara Questions
Common Data Tfor Questions 23 and 24;
The equilibriom constant (K) for the reaction

AgsCO; (8) [ AgsO (s) * COs (g) varies with
temperature T as

T(in K) A SOHY

K 141 « 107 1.4

23, The standard free encrgy change (AG”) for
the above reaction at 500 K s (R = 8314 ]
K'mol")

a. 0.62Khmol
b. ~1.43 Kimol
2. 0.62 kl'mol
d. 143 kl'mol

2. Assuming thal the standard enthalpy
change (AH") for the above reaction s
constant in tlis lemperature range. ils
value is

a. 33.3 kI'mol
b, 76.6 klimol
& —33.3 klmol
d —76.6klmol

Linked Answer Questions:15 to I8 carey twi
marks each.

Statement for Linked Answer Questions 25 nnd
26:

A solid compound X on heating produces a new
solid P oand a gas 0, The gas Q is alsorbed by
KOIL

25 The gas Q s
i, (‘D:
I fJ"_r
-8 N:
d. NH:
26,  The reaction between P and water forms a

e R e L - Macsaaaal T adldad
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bleaching powder on reaction with Cly,
The compound X 1s

a4, NHiNO:

b KCIO:

. Califl

d CaFeSs

Statemant for Linked Answer Questions 27 and

1] O (excess)
MOEI i) MeaS

Sgs The structure of *5" 18
By
D&
(8]
ALK
QE:

'DHCI}

QEt
L@ R &

d_ )I‘\_/'L\QE.I

28 The name reaction by which the product
‘8" may be readily prepared is

Aldol condensation

Benzoin condensation

Clmsen condesation

Perkin condensation

a.

b

=L

1 Deammination of eytosing produces

g LUracil

b Pseudouracil

¢, Hypexanthine

d. S-Methyluracil

Which of the follewing hormones binds to

a cell surface receptor?

4 Estrogen

b, Thyroud hormone

¢. Insulin

d Aldosterone

* Systemie lupus ervthematosus (SLE), an
autormmune disease, i1s characterized by
the presence of
a. Anti-DNA anhbodies

[ RS BT RN, [ P RS AR

1

d. Anh-eollagen antiboD?
4 Optical density of 1 means
a, 1% of the incident hight 1s 4B
b. 1% oftile inadent lipht is trans

5 Unr: nl“ the cnrhcm utoms of & glucose
moleculz 15 |“Cl-labeled, If 1400, 1s
released during the conversion of pyruvate
to acetyl coenzyme-A, which carbon atom
of glucose was radiolabeled?
a3 but mot T4
b. C3orC4
e, ClorCa
d. Cl butnot Co

6. When vyeast cells are shiffed from a
medium contoming glyeeral to glucose, an
inerease 1n the transenption of four genes
involved in glucose metabolism was
reporied. Which of the following would be
the most appropnate fechnigue to
demonstrate  increased transcription  of
{hese genes?

2. Southern hybridizaton
b. MNortham hybridization
¢, Western hybridization
d. Fhacrescence in sita hybridization

TWO MARKS QUESTIONS (7-24)

T A muixture contaiming protein-1, -2, -3, 4,
and -5 with molecular weights 3,000,
10,000, 25000, 65000, and 100,000,
respectively, were separated on &
Sephadex G-50 column. The order of
slution of these protens from the column
will be
a, Protein-1. protein-2, protein-3. protein-
4, and protein-3

b. Protein-5, protein-4, protein-3. protein-
2, and protein-1

¢ Protein-1. -2, and -3 elue fost
fellowed by protein-5 and -4

d. Protein-d and -5 elute first, followad
by protein-3, -2, and-1

8. The maximuwn number of hydrogen bonds
that a molecule of water can form s
a |
b 2
g 3
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10

12

Match the techniques mentioned in
Column A with their appheations given in 13,
Column B,
List 1
A PCR
B. DNA microarray
C. ELISA
List 11 14,
| Mdentilication of lranscrption lctor
binding sites in chromatin
2. Identification of HIV mfvcted paticnts
using serum samples
i, lsolation of mouse homologue of a
yeusl gene
4. Analysis  of  dilferential  gene
expression in cancer and normal cells

A B C
a, 4 | x
b. 3 4 2
e 4 | 2 15.

d 3 2 I

A nopsense mutation in the gene encoding
protein X leading to the synthesie of 2
truncated protein results in a slow growing
strain. Mutagenesis of this stran towards
the isolation of estrogenic suppressors led
t¢ the wolation of a strun wlhich grew
normally and synthesized the full-length
protein X, The estrogenic suppressor is
likely lobe a gone coding for

a. rRNA

b, RNA polymerase

c. IRNA

d. Ribosomal protemn

The total radhoactivity in 1 ml salubion
conlaining 0.25 mg of glyeine is 1 mCi.
The specific activity (mCi/millimole) of
radio labeled glyeme wall be

a 300

b. 18753

e 3000

d. 1875

Ten grams of butter was saponified. The
non-sapomibiable fraction was extracted
ity 25 ml of chloroform. The absorbance
of this solution in & 1 cm cuvelle  0.53 at
328 nm. If the extinction coefficient (a,%)
of vitamin A at this wavelength s 1550,
calculate the amount of vitamm A present.
g 3419x 107 2100 ml

 Tattie 1D L

16,

17

wwwnw. StudentBoun

d 3419% 107 @100 m

Folate dervatives are regh

synthests of which deoxynucled

a. Adenylate and guanylate

b. Cvldylate and thymidyJate

c. Adenvlate. puanylate and thymidylatd

d. Adenylate. guanylate and cytidylale

Cytochrome C reductase, alwo called as

Complex 11T or eytochrome bey complex.

localized on  the nner  mitochondrial

membrane  peceives  electrons from

ubigumol and domates o eytochrome . In

ome eyele,

a. Two Cytochrome C molecules are
reduced

b.  One ubiguinol 18 oxadized

e Two ubiqumols are oxuized and one
ubigquinone 15 reduced

d. Ome cytochrome C is reduced

Maitch the hiological funclions mentioned

in Column A with the enzymes given in

Column B,

List |

AL Diacylelveerol synthesis

B. CREB phosphorylation

C. GTP hydrolysis

List 11

1. Protein Kinase A

2. Ras

3. Phospholipase €'

4. Phospholipase DD

5. Protein Kinasc G

A B C
a 3 | 3
b. 4 I 2
& 3 1 2
d 3 5 2
How does  haemoglobin  carry  carbon

dioxide generated in lissues back o the

lumgs?

a. By coordination with heme

b. By forming N-termmal carbamate

¢, By forming C-terminal carbamate

d. By linking to the epsilon-ammao group
ol lvsine

Which of the following enzyme aclivities

can be detected in the supernatant obtamed

by centnfugation of liver homogenale at

100,000 g for Thr at 4°C7

a  Succmate dehydrogenase

OO
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18

19,

20,

21.

22

¢ Glveogen synthetase

d. Acomitase

Which of the following slatements aboul

the enzyme umnpl:ms of the clectrun

transport system is correct?

a. They interact with ome another via
mobile electron camiers

h. They are located n the mitochondrial
matrix

e. They can not be separated from one
another in a fimctional form

d. They all have Cyvtochrome

March the DNA binding motils mentioned

in Column A with the proteins given in

Column B,

List ]

A Zine finger

B. leucine zipper

. Helix-tum-helix motif

Last IT
I i:*jlj!'l
2. Growih hormone receplor
3 Glucocorticoid receptor
4. Histone HI
5. Lambda repressor
A B =
a. 4 3 i
b 2 5 4
c 2 1 5
d 3 1 3

Which of the DNA polymerases listed

below is primarily responsible for the de

nova synthesis of new DNA strands?

a. DNA polymerase |

b. DNA polymerase 11

¢. DNA polymerase 111

d. DNA polymemse IV

FiFo-AlPase m chloroplasts is located on

the

a. inper chloroplast membrane with Fl
facing the stroma

b. inner chloroplast membrane with Fl
facing the inter-membrane space

¢ thylakoid membranc with Fl facing the
stroma

il thylakoid membrane with F1 facing the
thy lakoid lumen

In addition to adjuvant, generation of anti-

hapten antibodies will require injection of

i, Ihe hapten to a mice

e the hapten covalen
proten to & mice

Compnon Data Questions

Common Data for Questions 23 and 24:

The number of prolons translocated by the various

vectorial protems localized on the mner

mitochondrial membrane of an organism was
determined. Thev are as follows: NADH

dehydrogenase: 4, cytochrome bey complex: 2,

eytochrome aas complex; 4 and FiFo-ATPase: 3,

One proton & also required for the transport of

morganic  phosphate  mto  the  mitochondrial

matrix.

23, The number of ATP molecules that can be
synthesized by the oxidation of one
NADH molecule is
@ 2
b 25
&3
d.. 33

24, If the eytosolic NADH i transported o the
matrix by the glveeraldehvdes 3-
phosphate shuttle, then the number of
ATPs synthesized 14
. L3
b. 2

m s

d 33

Linked Answer Questions: 235 to 28 carry two
marks each.
Statement for Linked Answer Questions 25 and
26:
Two mammalian cell lines were found 1o express
cither epidermal growth factor receptor (EGFR)
alone (eell line A) or both EGFR and Ras (cell
line 3). These cell lnes were tréated with
epdermal  growth factor (EOF) and  protein
phosphorylation was exammed in the membrane
and cytosohc ractions using anti-phosphotyrosine
and anti-phosphosering antibodies.
25, LEGF-dependent tyrosine phosphorylation
will be detected in
a, Membrane and cvtosolic tractions of
both the cell lmes
. Only the membrane fraction of only
vell line A
e Only the membrane fraction of bath
cell lines
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d. Only the eytosolic fractions of both

cell lmes
26.  EGE-dependent serine  phosphorylation

will be detected in

a. membrane and cytosolic fractions of
both the cell lmes

b. only the membrane fraction of cell Ime
A

¢ only the membrane fraction of cell line
B

i. only the cytosolic fraction of cell line
A

Statement for Linked Answer Questions 27 and
28:

AG” 18 the symbol vsed 1o denote standard free-
energy change of a chemacal reaction m hological
systems. The standard conditions are T = 298K,
concentration of water 55.5 M, pH = 7. and the
reactants and products (other than water and
proton) are imibally present at 1 M concentration.

27.  Suppose AG  denoles the free-enerpy
change for the reaction A + B D C+H
at pH 5. all other conditions being the

some a8 the standard conditions specified
above. Then

a. M =AY

b. AG=AG"+ 11.5RT

e AG=4G""+46RT

d AG=AG"" =161 RT

28, If AG® for the reaction is -11.7 kJ'mol and

R = 8.314 kJ'mol. the reaction 1s

a. Endergonic al both 37°C and 25°C

b. Endergonic at 37°C and exergonic at
<10 A

¢. Exergonic at both 37°C and 25°C

d. Exergome at 37°C and endergome ol
25°C

L: BIOTECHNOLOGY

ONE MARKS QUESTIONS (1-8)

I The specific growth mte (W) of @
microorganism in death phase 1s
ia. zera)
b Py
¢ less than zero

2. Which of the following
for  harvestimg
animal cells from culture vessch
4. Trypsin'Collagenase
b. Trypsin/Collagen
e, CollagenFibronectin
d. DMSO
& Protein bmnding regions of DNA are
identified by one of the [ollowing
technigues
o, finger printing
b. foot printing
e, southem blotting
d. westemn blotting
4 Plant secondary metabalites
a. help to increase the growth rate of
plant

. help in plant reproduction processes

e, provide defense mechamisms against
microbial attack

d. make the plant  susceptible 1o
unfavorable conditions

5. 851 RNA(s) imterfere ot
a. transcriptional level
b. post-transcriptional level
¢ IINA replication level
d. wanslational level

6. Presence of CXaCXPNgHNGH sequence
in a prolein suggest thal it is

a protem kinase

GTP hinding protein

¢  7inc finger protem

d. lipase

TWO MARKS QUESTIONS (7-24)

7 A protein binds  to  phosphocellulose
column ot pH 7.0 and clutes at pH 80, 1f
the protein has 1o be further purificd on a
DEAE  Sephacel column, the binding

T

buffer should have a pH of
i §
b. &
T
d &
8. Oils rich n PUPA are NOT deswable for
bio-diese! production because
4. they lorm cpoxides m presence of
nxygen

| B e da anl P sessseidar Lo s s
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1.

12,

¢ they have high ignition temperature

d. they solidify at low temperature

Gynogenesis 18 a process of developmenl

of haploid plants

a. from a fetihized ccll of female
gametophyte

b. from an unfertilized cell of female
pamelophyte

¢ from solated pollen grams

d by  selective  chmination  of
chromosomes  followmg  distani
hybnidization

Match items i group | with correct

examples from thoss in group 2

List I

A, Catabolic product

B. Bioconversion

. Biosynthetic product

D, Cell mass

Last 11

. Grnseolulvin

2. Bakers veast

3. G-Aminopenicillanic acid

4. Ethanol

A B

M o 3

b. 3 4

(5 4 3

i 1 4 3

A bioremedial solution io reduce oxides of

nitrogen and carbon i flue gases s to

integrate flue gas emission o

a. micro-algal culture

b. fish culture

¢ mushroom cullure

id. Sericulture

The respiratory coefficient for the reaction

a CHOy 4 b Oz = e NHy 2 d CHOpN, =

e Hi0 + [CO1 18 defined as

a. la

b. b

e bif

d. b

Match the methods available on world

wide web m group | for performing the

jobs listed m group 2

List]

A Boxshade

B. BCM launcher

' Proate

C
2
I
1

Pd b Bd = 7

wwwnw. StudentBoun

I5.

16.

ListII
1. Searching family data ba
2. Finding alignments

3. Displaying alignments

4. Searching for multiple alignments
A B C D

i 1 3 2 &

b. 2 3 2 4

& 3 4 | 4

d. 3 2 | 4

Match the recombinant products in group
1 with their therapeutic applications'n
group 2

Last |

A, Human growth hormone

B, Platelet growth factor

(. Factor VI
D. Erythropoictin
List1l
1. Pitustary dwarhsm
2. Chemotherapy induced
thrombocytopenia
3. Hemophiha
4. Ansemia associated with chrome renal
[ailure
A B C n
u. | 2 3 4
b. 2 | 3 4
& 1 4 3 2
d. F i 4 3 1

Muobile genetic clements present m human
genome are

A long mierspersed elements (LINEs)

B, short interspersed elements (STNEs)

* P elements

1S5 elemenis

B,.C

A.B

AC

. B.D

Match the following marker genes n
group | with suitable sclectng agent m
group 2

List1

A, nptTl

B, aro A

C. hpt

D. har

List 11

"

BATB D

OO
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17.

18.

1%

3, Konamyem
4. Hygromyem B

A B 2 D
a | 2 4 3
h. 3 2 4 1
e 2 3 4 1
d. 3 | + 2

Determine the comeciness or olherwise of

the following Assertion [A] and Reason

K] Assertion : Enzymatic method of

tissue dispersion is milder than chemical

and mechanical methods

Keason : Enzymes work at optimal

temperature and pH

. Both JA]and [R] are true and [R] is the
comect reason for [A]

b. Both |[A] and [R] are true but [R] is not
the comrect reason for | A

e |A] s true but [R] s false

. [A] s false but [R] is troe

Match cach parameter in group 1 with the

appropriale measuring device m group 2

List 1

A, Pressure

B. Foam

€. Turbidity

D, Flow rate

List I

1 Photometer

2 Rotameter

3. Diaphragm gauge

4. Rubber sheathed slectrode

A B L [
a 3 4 1 2
h. 1 3 & 4
e 4 1 2 3
d. 1 2 3 4

Main fumetions of baffles 1 a horeacior

are

A lo prevent a vorlex

B. 1o in¢rease seration

. to reduce mterfacial & area of oxygen
transter

1), o reduce aeration rate

a AB

h. B.C

¢ D

d AD

How many kilograms ol  ethanol s

nroduced from | kilooram of olucode

wwwnw. StudentBoun

et I

22.

.00

{120

0.51

. 00§

Mcmtms escape virus invasion becal

o vascular svstem is absent in
merisiem

b. of low metabolic activity i the
mersiem

e, the virus mactivating system has low
activity in the meristem

d. ol low endogenous auxin level

Downstream processing of an  mdustrial

process vielded a laghly punbied boactve

protein. This protein was subjecled to

cleavage by wypsin.  Chromatographic

separation  of products resulted in 4

peptides (P. Q, R, §) with the following

amino acid sequences

A. phe-val-mel-val-arg

B. ala-ala-try-gly-lys

', val-phe-met-ala-gv-lys

D, phe-gly-try-ser-thr

Chemical cleavage of the same protem

with cyanogenbromide and

chromatographic separation resulled m

three peptides (1, 2, 3) with the followmg

sequences

1. ala-gly-lvs-phe-ghy-try-ser-thr

2. ala-ala-pry-gly-lys-phe-val-met

3. val-arg-val-phe-mel

The order of the peptides that gives the

primary structure of the original protein 18

a ABCD

b. BACD

e BCAD

d CBAD

T =

en

Common Data Questions

Common Data for Questions 23 and 24:
Engyme N converts substrates §) and S2 (which
are sumilar but not identical) o products Py and
P2, respectively

23,

K values of enzyme X for substrate S and
Sy are 0,1 mM and 0.01 mML respectively.
This suggest thal

enzvme X has more aflinity towands 5,
enzyme X has low affinity towards 5,
enzyme X has more affinity towards Sy
enzyme X has low affinity towards §;

UpRp
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¢ BD
d BEC
24, What wounld happen if enzyme X is
incubated with a mixture of 0,1 mM ol §;
and 5. !
a. Products Py and P; are produced at
equal concentrations
b, Only product P55 produced
¢ More Ps and less Py are produced
. More Py and less Py are produced

Linked Answer Quoestions: 25 10 28 carry (wo
marks each.
Statement for Linked Answer Questions 25 and
26:
In a Fed-batch n.ullure glucose solution is added
with a flow rate n{' 2 m"'dav. The initial volume of
the culture is 6 m',
25, The volume of culture al the end of second
day (neglect loss due Lo vaporization) s
a 6Hm’
h. 8m’
e 10m’
d 12m'
26, What would be the dilution rate of the
svstem al the end of second day?
a 200
b. 020
e 02
. 0.01

Statement for Linked Answer Questions 27 and

28

Absence of cellulosic cell wall high Pcarolenc

content and GRAS status make Dunaliella salina a

g.uod model system for producimg edible vaccines,

10” Cells of D. salina were uie:lmpmamd with a

high expression DNA  wvector containing an

antigenic gene.

27, If 10" cells survived after electroporation,
how many cells were killed during this
process (round of to the nearest number) ?

a 107
b, 10
e 10°
d 10t

28. The antigen s  expressed  as
ansmembrang  protem  with a  single
epitope on its extracellular domain, The
cells that swrvived (assume 100"

wwwnw. StudentBoun

ONE MARKSE QUESTIONS (1-8)

washing. the cell pellet has 107
average number of epilopes press
single recombmant alga are
a 6N
b 1X 107
e 6Xx10
d. 1N10°

K: BOTANY

Availabilily of free energy is maximum in

which of the following trophic levels?

a. Producers

b. Decomposers

& Herbwores

d. Secondary consumers

From (he given statements identify the

INCORRECT one.

a. GA involves in lowering

b. Ethylene s produced during ripening
of the seeds

¢ Ausin helps m cell elongation and
formation cf root

d. Cytokinin  helps in  embrvo
development and  prevent  leaf
senescence

The comeet equation for the reduction of

nicotinamide adenine dinocleotide

phosphate is

a. NADP 2H™ + NADPH' = H™

b. NADF « H ¢ &g -» NADPH

e NADP = 2H" =+ 2¢ »NADPH

d. NADP' « 2H™ - 2¢" » NADPH,

Which of the following factors s critical

for haplowdy induction”

a. Presence ol opumum levels of auxin
and eytokinm in the medium

b, Treatment of donor plants with
phytohormones

e Use of colchicing in the medium

d. Induction and prolileration of callus
from anther culiure

Gene trmsfer method: Choose the corroct

answer,

a .i.gml'm..tmum-medumd

P BRI R R, R L

OO
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TWO MARKS QUESTIONS (7-24)

7

b, Biolistic transformation  was  first
developed hy 1. €. Sanford

¢ Protoplast transformation was  first
reporied by L Potrykus

d. Pollen tube iransformation  was
demonstrated by Oifa Zhan

Identify the mismatch tssue

a.  Peruderm

b, Phelloderm

¢ Phellem

d. Pallsade

Find oul file correct slalements for

Limnacus system of classification,

ATt i also known as artificial-sexual
system of classification

B. It was published in the name of
‘Gonera Plantarum™

C, In this system plants belonging to
widely distant  natural groups are
placed under one order of a class

D. In this svslem Gymnospermac and

Angiospermae are placed n two taxa

of equal ranks

AB

B.C

C.D

d AC

Which of the following statements are true

i case of flod-mosaic model  cell

membrancs?

A, Between 5-8 nm thick and appear
lrilaminar when viewed in cross
soction under electron microscope

B less than 1 nm thick and consist of a
laver of protein sandwiched between
two layers of phospholipids

C. Tn the lipid bilayer, profeins are
embedded at irregular mtervals and

S

held by hydrophilic  interactions
between  lipuds  and  hydrophilic
domamns of the proteins
L The protem domams exposed on one 12
side ol the hipid bilaver are different
from those exposed on the other side
a AR
b. AD
e BD
www. 5tudentBoun

A, Bundle sheath conta
present in Cy plants
B. Annual rings differentiate
and woods
C. Sap wood is important for bicl
functions and heat wood
economically important as il contains
plims, resins, oils, lannins, st
, Clomal  propagation  Teads ¥
somaclonal variation
A B
BC
D
L A
Which of the following statements are true
on ceological point of view?
A, “Pyramid of numbers’ can sometones
be inverted
B. Standing crop i nol a reliable measure
of productivity
C. Prmary productivity should always be
calenlated on dry matter rather than on
fresh biomass
D. The total solar energy trapped m the
food matenal by photosynthesis s
referred (o as net primary production
AB
B, C
il
d AC
Identify the wheat discase based on the
following given symptoms -
- The disease appears when the ears
emerges in plants
- Diseased ears emerges oul of the boot
leaf a little carlier than the healthy ones
- Black powdery mass of spores replace
the flowers
= I'he growth of the plant and its general
appearance snot alfected
4. Loose smul of wheat
b. Flag smut of wheat
e, Black rust of wheat
d. Powdery mildew of wheat
Identify the correct statements from the
followmng with respect o improvement of
shelf-life of fruits and vesetables.
Ao It should be cooled immediately to
slow down the respiration process
HB. The air of the store chamber should

et A e el i b odie afescti il

=

=gl

B

-
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13,

14

15.

ethylene produced during the ripening
process

(", It should be treated immediately with
silver nitrate and cobalt chloride

D, It should be trested with the low
concentration of hiotin and nicotinic
acid for prolonged preservation

A oAC

b. ALB 16,

-

d AT

Heterosis helps i crop improvemant

Identity the correct statements,

A, Parental  lmes  mmprovement by
diversification of cms and  restorer
sources for ngher vield

B. Development of fortified food to
satigfy market demand

C. Improved hvbnd crop developed for
dual function - salinily tolerance and
fungal resistance

[ Reciprocal crosses of an smproved
sogenic line for a better vield

a D

bh. AD

e AB

d AC

ldentify the correct stalemenis. 17.

A Xvlogenesis 1w defined as  the
differentiation  of  parenchyma into
specialized xylary cell

B. First anther culture was reported by
Cruha and Maheshwan

C, Totpotency  was  reported by
Sundarland

D. In vitro fertilization reported by
Hufmenster

a3 AD

b. A.B

]

d C.D

Encapsulaled somatic embryo in alginate

beads produces antificial seeds, Tdentify

the correct statements.

A, Artificial seed 15 a genetically modified
agricultural product IR,

B. Anificial sced is a patented product for
pharmaceutical industry

. Anificial seeds can be stored and

transferred Lo s0il for germination

wwwnw. StudentBoun

Q. 16-22 are matching exercises.
Chogse the correct one Triim the allernatives,

= OO~
pr=y
F

Mateh the following

List I[{Name of the Fungus)

AL Agancus sp

B. Pilobolus sp

C. Neurospora sp

D. Rhizoctonia sp

List I{Class|

1. Ascomycetes

2. Deuteromycetes

Phycomyceles

Aclinomy celes

Basidiomycetes

Zygomycetes

A B

3 1
1
3

2

R

4

Lk

o

P AL
(T S A

: 0 |
Maich the followimg :
List TiBiological activity)

A. Antibacterial and antifungal
B. Antibactenial nol antifungal
. Antifungal not antibacteral
D, Antiviral
List II{Chemical compound)
Hypericin
Aspergillic acid
Fulvic acid
Ustalagic acid
Abscisic acid
Terramyem

A B

| 2

2 6

2 1
3 3 [
Match the following :
List l{Common name)
A, Garden bean
B, Oat
. Cashew nul

L T o

]

6 oo
R T S Y 1
b Syo= =

(=9
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1. Raphanus salivus C. Salt plands
2. Phascolus vulgans D, Tunica-corpus
3. Brassica oleracca List 11
4. Anscadium occidentale 1. Interval between mitosis an®
3. Daoucus carola replication
6. Avena sativa 2. Helps in removing the excess salis
L8 B C D 3. Behavior of the cell as they grow and
a. 2 0 4 5 divide
b. 6 2 4 5 4. Urgamization of apical meristem based
o, 1 3 i 1 on a single apical cell
d 2 1 6 4 5. Concept of tissue differentiation at
Match the following : shoot apical meristem _
Y} fr. Replication and parditioning of the
A. Titscot fentstint cotion genome not two daughter cells
B. Golden rice e B N TP
. “Flavr-Savr’ tomato e | b 3 4
D. Herbicide tolerant soysbean o A & 2
List 11 ¢ 3 6 2! 5
1. Bt d. i) ‘ 1 ! 2 5
2. Round up 22, ["EFIWII the following -
3. 24D List1
4. Carolenoids A
5. Femtm — - ¥ 5 ;ﬂj"‘?""
6. ACC-desminase é%rl—r
A B G (8] T
a 2 5 1 3
b I 4 fi 2
3 1 - 6 3
il 2 4 6 I
Match the following :
Lt
A Fumiculus
B. Sedd coat dormancy
C. Reserve food stored in endosperm
D. Vivipary germination
Lstll
1. Pea pod
2. Coconul
3. Rice seed
4. Eryeibe
5. Malvaceae
6. Rhizophora
A B C D
% 1 1 8 5
b I 0O ] 4
[ 1 5 3 f A [ c D
d. 1 F fi 3 a. 5 4 fi 3
Match the followmg * b. 4 5 3 |
Last 1 € 5 4 2 3
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Commaon Data Questions

Common Data for Questions 23 and 24:

A researcher studied three mdependently assorting

genes i a plant. Each gene has a dominant and a

recessive allele. T tall plant. &= dwarf plant. W:

purple flower, w: white Aower; ' full pods, o

comsiricted pods, A cross was conducted between
TIWWOC x it ww OC

23, How many different kinds of Fy gamates

would be expected from the above cross!
a_ '1

-—

h. 4
c. 8
d 16
24, How many different Kinds of Fy genolypes
would be expected rom the above cross?
a 8
b, 9
e 16
d 27

Linked Answer Questions:25 1o 28 carry two

marks each,

Statement for Linked Answer Questions 25 and

26

Enzyvme [E] reacts with substraie |[S] 1o form an

[ES] comples at normal temperature to produce

the product. In the presence of inhibitor the rate of

reaction changes,

25, Which of the following statements are
INCORRECT about enzyme-mediated
renction in presence of mhibitor!?

A Compentive hibition causes rise in
Km. value without altering V.

H. Noncompetitive  inhibition  causes
decrease m Vi and tise m K,

. Uncompetitive  mhibihion  causes
decrease i Vg withoul altering K,

1. Vneompetiive mhibition 15 rare and

canses a decrease in both Ve and K,

A.B

B C

AC

. AD

26,  ldenufy the correct expression for
noncompetitive and competitive imhibition.

Slope Intercepl on ordinate
A Kmfvml: 1/ Km (1K)
B. K'Vmax 1/ Vi
C KV 1/ Vi (3RS

N -

b, C,D
e AB
d B.C

Statement for Linked Answer Questions

28:

HEeonomically important plants are known for ther

commercial products and recognized with

seientific mames.

27.  From the given common names. dentify
sequentially the scientific names of the
Followmng plants,

Common  mames;  Cotion,  Peanul,
Sarpagandha and Tea

Camellia sinensis

Arachis hypogea

Rauwaolfia serpentina

Gossypium arboreum

ABCD

D.C.B A

D.BCA

DA B.C

28 Identify the most importanl commercial
products from the above mentioned plants,
{Follow the sequence of the comman
names)

A, Vegetable OH
B. Fibre

C. Alkaloid

D. Beverage

a

b

¢

d

FEONEp

A

B.AC.D
i B, O
. B,C,AD
. CHRAD

L : MICROBIOLOGY

ONE MARKS QUESTIONS (1-8)

I Reverse transenplase wssed i genetic
engineering was discovered by
a. Temin & Baltimore
b. Smith & Arher
o, Smith & Balimore
d. Temin & Arber
2 Infection of E.coli by bacteriophage 4 1s
normally detected by
a. Reswistance of the bacleda W an
antibiotic
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¢ The appearance of plaques or lysed 10,
hacteria om agar plates

. Restriction digest of the bacterial DNA

A microscope that has a  lotal

magnification of 1500X with an el

immersion lens has an ocular of power

a 13X 11.

h. 15X

e 150X

A 1500X

Which of the following species shows a

high resistance to radiation damage”

a. Denococcus 12

h. Micrococcus

¢ Staphvlococcus

d. Planococcus

Peplic uleers are caused by

a. Shigella sonei

b Giardia lambia

¢ Enterobius vermiculars

i. Helicobacter pyloni

The evolutionary history of an Organism 14

called

a. Taxonomy

b. Dendrogram

¢ Phylogeny
d. Cladogram

TWO MARKS QUESTIONS (7-24)

7

Which wvector would be the wmost 3.

appropoate for cloning & 150 kb fragment
of DNA?

a. pBR322

b, X vestor

& YAC

. BAC

Which group of microorganisms have a
high level of unsaturated fatty acids in
their cell membrane 7

a. Mesophilic

b, Psychrophilic

¢ Themmophilic

il Hyperthermophilic

Complete denitrification of nitmate resulls
in the formation of

a. Ns

b, NH;y

¢ Nid

14

wwwnw. StudentBoun

caused by the Coxsackie virl

a. Intestinal miection

b. Meningitis

e Gimgvilis

d. Myocarditis

Hacterial cell wall biosynthesis i inhibited

by the antibiotic

a Vancomyein

b. Tetracycline

¢ Chloramphenicol

d. Ervthromyein

Match the eorect combination of plasmid

DNA to their properties

List [ {Plasmid DNA)

A, Comugative plasoid

B. Cryptic plasmid

C. Episome

List IT (Property)

1. can inlegrate mto the chromosome and
replicate when the chromosome s
copied

2. capable of wansfernng sell between

prokaryoles

Does not appear 1o have any fanction

L]
-

A H e
a 1 3 z
ls. 2 i |

2 1 3

C.

. 3 F 4 I

An Hir bacteniom is one that contains

a. Many unusual plasmids

b. Chromosomal materal acquired from a

recipient eell

The ability to undergo transduction

d. A plismid integrated mto  ils
chromosome

Mateh the followmg product process to the

microorganism mvolvel

List [ {Product/ Process)

A. Bioplastics

B. Bioremediation

C. Bioleaching

D). Biopesticide

List I (Microorgamsm)

Beauveria bassiana

Thiobacillus / thiooxidans

Ralstonia cutropha

Pseudomonas putida
.3 (F] [ ™

=

i B
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15.

6.

17

8.

19.

21,

b p 3 4

C d 2 |

o, I 4 2 3

Which of the followmg enzymes convert
plucose-G-phosphate o 6-phespho-
glucono-G-lactone in the Enther-Doudoroff
pathway?

a. Glucose-6-phosphate dehydrogenase
b, Phosphoglucoisomerase

¢, Phosphoglucolactimase

d. 6-phosphogluconate dehydrase

The process in which a molocule
transported mto the cell while bemg
chemically altered = called

a. Passive transport

b. Group translocation

e, Facilitated transport

d. Noncof the above

MacConkey agar 15 a type of

a. Selective media

h. Differential media

¢. Both selective & differential media

d. None of these

Which of the following modes of DNA
replication are used by bactena?

a. Rolling circle

k. Theia replication

¢ Bidirectional replication

d. Al of the above

Which of the following is INCORRECT
about negative staining procedure?

a. It utlizes a stain such as Nigrosin

b. Microorganisms stain deeply

¢ Microorganisms repel the dye

d. Anacithc dye is used

A mutation in the codon UOC w00 UAG 18
deseribed as

a. Nonsense mutation

b. Silent mutation

¢ Mis-sense mutation

d. Neutral mutation

The ineffectivencss of many antibiotics
today s closcly associated with

a. Bacteriophages

b. F plasmids

& R plasmids

4 Bactermal transformations

Which type of cclls actually secrete
amtibodies?

n T mnlle

ldd -

wwwnw. StudentBoun

e Monocytes

d, Plasma cells
Common Data Questions
Common Data for Questions 23 and 247
The 50pl of competent E.coli cells
CFU/mL) were transformed vsing 0.5ng of a 58
plasmid DNA to which 950uL of SOC medium
was added, Only 50 pl of this was plated on a
selective agar plate. Afler an 12h meubation al
ITPC N colomies were obseryved
23, Caleulate the efficiency of this

transformation n CIFU/pg of DNA

a 36% 108

b, 26x10°

e 1.8x10°

d 1.8x10°
. Caleulate the percentage of translommed

cells

a. (.36%
b 0.72%
[

Linked Answer Questions:25 to I8 carry two
marks each.

Statement for Linked Answer Questions 25 and
26:

An egg sandwich gol contaminated with 10 cells
of a bactenium. It was left open at 37°C for 4
hours. It was found to contain 40960 cells.
25 What is the generation time of this
bactenum?
a. 15mm
b. 20 min
e, 25 min
d. 30 min
26, If the initial moculum was only 1 cell, then
after 10 hours what will be the number of
cells?
b FY
-
e 2°
&2
Statement for Linked Answer Questions 27 and
28
A researcher desires (o clone a gene ( 1kb) of a
microorganism. Its genome size is 1.5 - 10° kb,
The averane size of 1ls librarv fraoment 1= Skh.

OO
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2%

258,

1.

What is the ratio of genome size of the
mictoorgamsm relative o average size of
the fragment in the gene library?

a, 3000

b. 1500

o 43000

d. MNone of these

The genomic library was created in vectors
that were transformed inlo bacterial cells,
If there is a 95% probuability of the
transformation. how many recombinant
hacterial colonies will have to be sereened
te find this particular pene?

7000

SO0

000

10000

= ®

=

M : ZO0OLOGY

Sickle-cell anemia is caused by mutation
in

a, Hemoglobin A

h. Haemoglobin B

¢ Haemoglobin F

d. Haemoglobin 5

Each individual antigenie determmant of
the variable region of the antibody s
referred to as

a.  Paratope

b. Epitope

¢ Agpretope

i. Idiotope

Which of the following non covalent
interactions 15 considered as strongest?

2. Hydrophobie interactions

b lonic bonds

¢. Hydrogen bonds

d. Van der waals lorees

Acrosome present on the sperm head 15
denved from

2. Golg apparatus

b. Nuocleus

e Endoplasmic reticolum

d. Centrosome

The hOrst site of hematopoiesis in the
mouse embryo ts

wwwnw. StudentBoun

ﬁl

TWO MARKS QUESTIONS (7-24)

¢. Spleen
d. Yolksac
Which of the Following fish is
to be a *living lossil” ?

a. Protoploros

b. Lepidosiren

e Latimeria

d, Neoceratodus

Albinism is controlled by a recessive gene

{c). From a marriage between a normal

pigmented person carrving genolyvpe Co

and albimo cc. what is the chance that an

albano child will be born?

a 172

b. 1/4

e 34

d 38

Many fishes are able to live outside water

with the help of special ar chambers

above the gills. Wihich one of the

followmg fish does no have same

adaptation 7

a. Anabas

b, Saccobranchus

¢, Gobius

d. Clanas

The air sa¢ plavs an important role i the

acrial life of flying birds. Which of the

following 1 not a function of the air sac ?

a.  As aresonator

b. Az aballoon

¢ Inperchmg

d. Regulator of metstue content of the
body

Transgenic mice are produced by

a. In vitro feriilization of ova by sperms
from a different stramm followed by
iy lantation

b. Transfer of cloned forcian DNA into

blastocyst  cells  followed by
implantation

e, Tmplantation of mixed hlastocyst cells
from two different strains

d. Selection of a given trait by repeated
back-crossing

Which of the following protems binds

Lightly to DNA in the chromalin struclure

OO
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12

14

15

16,

0. Histones
h. Lamins
e. Vimentin 17.
d Proteasome
During DNA  replication  significant
proportion of newly synthesized DNA m
the laggmp strand exists as small Okazaka
fragments. The sizes ol (hese umils in
bacteria are approximately
a. 100 nucleotides
h. 1000 pucleotides
o 1K) base pairs
d. 1000 base pairs I
Which of the followmg stitement 15 not
included in the inductions and deductions
ol Darwinism?
a. 'The prodigality or reproduction 1s very
important  singe  over crowdedness
resulls in strugple for existence
b, Tn the struggle for existence the
organisms with varation in structure
habits or mstinets may be  better
adapted to new conditions and will
have better chance of survival
c. Natural selection operates amongst the
fittest and the new forms are
established lzading Lo speciation.
d. There s no  orpanism  withoul 19,
genotype. The genotype should be
changed 1o give an efficient organism,
In case of turtles, the temperature at which
Eke epps are exposad duning development
is the deciding Baclor m sex determination.
This is because of the temperature
sensitivity of
a. Estrogen 20,
b, Testoslerone
e Aromatase enzyme
d. Progesterone
One of the most rémarkable Features of
evolution is the formation of the amnion
and the allantoin, which appeared for the
lirst time in
. Amphibians
b. Fishes
c. Birds
d. Reptiles 21,
For cloning an ammal. which of the
lollowing somatic cells wonld nol be
suitable?

a T umnhoeutes

wwwnw. StudentBoun

¢. Epidermal cell

d. Neutrophils

Differential blood cell countin}

out routncly not only for asses

‘general health” of an individual b

for identifying types of infechion. Incre

in the circulatory cosinophils is likely to be

due to infection with

8. Viruses

b. Helminths

g. Fmgus

d. Bactor

Rajesh and Deb while playing in the field

got stung by a compatable number of bees.

After about 15 minules. while Rajesh

experienced only pamn and small swelling,

Deb  mumifested  intense  swelling,

breathlessness and had to be hospitalized.

Which of the following reasons would be

the most logical explamation for the

different reactions?

1. Deb was on an emply stomach

b. Rajesh is several years younger than
Deb

¢ Deb hadl been stung by bees betore

d. Deb s several vears younger thim
Rajesh

Normally receptors  are  cell-membrane

bound but with few exceptions. Which of

the followmg receptors 1 presenl in the

evioplasm®?

a. Thyroid stimulating hormone receplor

. Epadermal growth factor receptor

¢ Progesterone receptor

d, Cytokine reecptor

During development of the red blood cells

from the stem cells of most mammals. the

phenomenon of enucleation 18 observed

during the last stage of differentution.

However. the red blood cells of some

amimals are nucleated:

Identify which one of the following?

a Cow

b. Rhinoceros

e Camel

d. Polar bear

Comparison of the genome sequences of

any two animals would reveal evolulionary

relaledness. In this conlext the similarily

between man and chimpanzee is

w050
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e 25 %y
d. < 50%

22, Certain types of cancers can be correlated
with specific changes i chromosome
structure. In  patients  suffering  from
myelogenous  leukemia, the abnormal
chromosome  detected  was  lermed
Philadelphia chromosome. Which of the
following chromosome 15 altered in this
disease?

i Chromo=ame 10
b, Chromosome |1
¢. Chromosome 20
d. Chromosome 22

Commaon Data Questions

Commaon Data for Questions 23 and 24:

The size of mammalian heart s nearly
propartional o body size and makes up
approximately 0.59 % of the body mass. However
thie heart rate 18 inversely related to body size. The
following eraph represents  the  relationship
between the heart rale and body size of the
mammals  (data  are ploned on  logarithmic

i 1000
[ —
™
' 100 ) =g
apol a0 o1 1 10 100 1000
Body mass (iLg)

25 1 kg bud s expected to have a hean of 8.2
g. For @ mammal of the same size. the
expecled size of the heart could be
. 1l¥g
h. 39g
e 295g
d. 236

24,  An clephant that weighs 3000 kg has a
resting pulse rate of 25 mimute, What
wiould be the possible ranpge of the pulse
rite of 3 g shrew (the smallest living
imanmmal)

n 25
b. 125

e 250

d.  Above 500

Linked Answer Questions:25 to 28
marks each,
Statement for Linked Answer Questions 23
26
An expennment was camed oul to study the
immune response to dust mite allergen m two
strains of mice viz, BALB/c (b) and Nude (n)
The mice were admumstered the immunogen on
dayvs 0 and 8 and allergen specific eroulptory
anfibodies were monitored m the two growps of
mice on days 7 and 18
25, Wihaeh of the following class of antibodies
would be detected in these strains of mivce
onday 77
a. lgM (b) 1gM (n)
b. TeG (b) 1gM(n)
e lgA (b) 1gM (n)
d. IgE (b) 1gM (n}
26, Which of the followmng class of antibodics
would be dotected in the two stramms of
mige on day 18 7
o lpG(b)lpM (n)
b. IgE (b) IgE (n)
c. lgE (b) 1gB (n)
do 1gE (h) 1gGin)

Statement for Linked Answer Questions 27 and

28:

A woman has a rare abnormality of the eye that

has been found to be dependenl on a single

dominant pene (P). The woman's father had
abnormal eves but mother had normal eyes.

27.  If the woman marries @ man with normal
eyes, what proportion of ber children will
have abnormal eves!

g 25%
b. 50"
8. THE
d. 100%

28, Which of the following representation
does not explain the genotype of the
woman s father”

. Heterozygous for I

Homozy gous for I

Domnant for I

Recessive for P

=

e
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