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e ereal a1 |l A W TH A ThH wEdr
mﬁa,mmwmm&m

HH H qgiedd T gl

ATl H B¢ AT :

I H 9T A AT
T T B

TET H A

H,F,G,H 2. EG,FH
H,F, G, E 4. H,EFG

WrEr T @ mom

In each of the following groups of words is a
hidden number, based on which you should
arrange them in descending order. Pick the
correct answer:

Papers | Xeroxed

Wi-Fi veteran

Yourself ourselves
Breaks even

H F, G, H 2.
H F G E 4.

wkRrTOTM

mo
™

Im
OI

3R & 7 qof & dear §
1. 30 2. 29
3. 25 4. 20

The number of squares in the above figure is
1. 30 2. 29
3. 25 4. 20

T gahleleR Ush 3cdTg I Rs. 100 H Tiedr
T U 3 10% oTH H ST g1 AGH I
IS @ 3 gHCR PN 10% AT I

g7 47 3 ¥ 59 aAEA H gEeER B
R §

1. IS H AT ThAleT eI
2. Rs.11
3. Re.l
4. Rs.20

A shopkeeper purchases a product for
Rs.100 and sells it making a profit of 10%.
The customer resells it to the same
shopkeeper incurring a loss of 10%. In these
dealings the shopkeeper makes

1. no profit, no loss

2. Rs.11

3. Re.l

4. Rs. 20

S curr Iar g, aRATT 165 & UH §3
3T & 3eX U FAPEH g i S
gl 5T Ul Al # 9 R e &
gR&eAT Fr 87

1. 37 2. 75
3. 15 4. 165

Five congruent rectangles are drawn inside a
big rectangle of perimeter 165 as shown.
What is the perimeter of one of the five
rectangles?

1. 37 2. 75
3. 15 4. 165

T FFd 10 kmh #HT AT F ST, 6
km/h 1 afd & FEq, dur 7.5 km/h ¥ I
H GAdA H Fodl gl IG 39 ¥ A &
O U B a% I & AT 3E 9 §,
Jar T & fow 19er, AGUTB & & Hr

A



15 km.
23.5 km.
16 km.

g & IRpeT & T Y 73 3R
e gl

> wneE

A person walks downhill at 10 km/h, uphill
at 6 km/h and on the plane at 7.5 km/h. If
the person takes 3 hours to go from a place A
to another place B, and 1 hour on the way
back, the distance between A and B is

1. 15km.

2. 23.5km.

3. 16 km.

4. Given data is insufficient to calculate the
distance.

Teh Sclel H STel 3R IR ST g1 3R e
3EH STl ST &, FHT & WY 3Hegard
afa F [P, oct] | A F G AT
V& AT t & AqrI-arg aRaad @ [
aEt & @ Sia-ar @@ g2t 82

1Lv 2.V/

oL — oL—

t t

oL 0 "

A vessel is partially filled with water. More
water is added to it at a rate directly propor-

tional to time [i.e.,%oc t]. Which of the

following graphs depicts correctly the varia-
tion of total volume V of water with time t?

1.V 2.V/

oL 0 .

fonely &for TSt & Uz A °©C A gS wd
fAsc T S5 TUT6 37t & & Th & IW
T A 3 & A Bee fr gs a
A

1. 6 3% & 3F 9 §
2. 5TUT 6 3HH H AT g W gl
3. 5 3% & 3feF 9 gl
4. 11dU112 3 § AW gl W Bl

At one instant, the hour hand and the minute
hand of a clock are one over the other in
between the markings for 5 and 6 on the dial.
At this instant, the tip of the minute hand
1. s closer to the marking for 6
2. is equidistant from the markings for
5and 6
3. iscloser to marking for 5
4. is equidistant from the markings for
11and 12

T gefl 319« gige I BISH 35 AT g
HiHe @ 3HH gl x, FAT t F Folel &
& 7 Rfg Far mr g B Rt &
HIA-AT HE & Ael Fhal?

1 2.
X X
nest t nest t
3 4.
X X
nest t nest t

A bird leaves its nest and flies away. Its
distance x from the nest is plotted as a
function of time t. Which of the following
plots cannot be right?

1. 2

X X

nest t nest t
3 4,

X X

nest t nest t

1 .37 AT Icd H Tl Th Gl I S
FI SET UrRd 29 TAY. & gl 3 A &
CEY Ush 99 H1 IHS eI HHEH WM SATel




10.

10.

11.

11.

12.

g, T 3R 38F 3y, v faaffer gedr gl
RN T H fhda g g7 gl
1. 29 2. 28
3. 15 4. 14

A cubical cardboard box made of 1 cm thick
card board has outer side of 29 cm. A tight-
fitting cubical box of the same thickness is
placed inside it, then another one inside it
and so on. How many cubical boxes will be
there in the entire set?

1. 29 2. 28

3. 15 4. 14

AT, &7 UG =i, 34 A WUTHS quif &r
HET Jeurcl & fAYOT wd fadg gor
FAR A9 g1 & IrAfAE gt 8 ey <RI
A &1 YW, o, 8 T el & HAWT
Iqari & AT § sdAar Bl 3@

Secondary colours are made by a mixture of
three primary colours, Red, Green and Blue,
in different proportions; each of the primary
colours comes in 8 possible levels. Grey
corresponds to equal proportions of Red,
Green and Blue. How many shades of grey
exist in this scheme?

1. & 2. 8

3. 3° 4, 8x3

aﬁﬁ?ﬁ HHAdT 9T, @3 y=x,y=1—x
dqUr x =0 F & ar T st g (x AUy
3H&T GHTT HATIHHA & §)

1. Efaussst vd oigehior

2. SfAUAST W AGHIUT gl

3. SISHIVT W] STAHHIST el

4. o A efaqHeLst, o ar olehror

The triangle formed by the lines y = x,y =
1—x and x = 0 in a two dimensional plane
is (x and y axes have the same scale)

1. isosceles and right-angled

2. isosceles but not right-angled

3. right-angled but not isosceles

4. neither isosceles nor right-angled

AdUTB @ dTedl g1 URH H AH 2 foex
TSI IAT BT sGREOGC AT BHIH

12.

13.

13.

14.

e S TUEaRd fear Srar g, ar
mm%$wewsﬁAﬁ§ﬁa
S TAEART FAT S1ar &1 STog ¥ Sog

A GTell g1 :
1. 549l & dI¢ 2. 49el & 9
3. 3decl & 9§ 4. 249el & 9

There are two buckets A and B. Initially A
has 2 litres of water and B is empty. At
every hour 1 litre of water is transferred from

A to B followed by returning %Iitre back to
A from B half an hour later. The earliest A
will get empty is in:

1. 5h 2. 4h

3. 3h 4. 2h

FUT A: 57 FUT TT B

FUT B: INFd HIUT I ¢

e vy A e 7§ T

1. FUTATUT HUA Bl gHAT TET g

2. HYUT AJUT HUA B aAT TG & Thd g,
Ife ATUB & §IT FA-T-FH T 3T
HYA gl

3. HYUTATYT FUF BT TE & T &,
Ife ATUB & T FA-T-HF ar 3R

FUT g
4. HYT ATUT FHYUT B AT TadT: HAT TE

gl g dehd|

Statement A. The following statement is true

Statement B. The preceding statement is

false.

Choose the correct

following:

1. Statements A and B are always true

2. Statements A and B can be true if there
is at least one statement between A
and B

3. Statements A and B can be true if there
are at least two statements between
Aand B

4, Statements A and B can never be true,
independently.

inference from the

T &R 60 km/h I1fd & TeT W &1 395
4T & Fed IR PU Wegsit &
derifares i &

1. 60 km/h 33T Fr RE

2. 120 km/h 31T T RE



14.

15.

15.

16.

16.

3. 60 km/h 3T Y TH
4. 120 km/h 3T Y TH

A car is moving at 60 km/h. The instantan-
eous velocity of the upper most points of its
wheels is

1. 60 km/h forward

2. 120 km/h forward

3. 60 km/h backward

4. 120 km/h backward

gfg D+1+M=1501
C+1+V+1+L=157
L+1+V+I1+D=557
C+l+V+1+C=207

A V+HI+M=?

1. SN IdT 1T oAT ST Hehcll
1009
1006
509

o

If D+1+M=1501
C+I+V+I1+L=157
L+1+V+1+D=557
C+l+V+1+C=207

WhatisV+1+M= ?

1. Cannot be found

2. 1009

3. 1006

4. 509

T& Sfifad I d ST-3maRa Shaged

U g gfamd oo & dAifRd g1 I

FIRFT F I AE F - AT qF T

FI d1eR fAerelet & §1g

1. PS TG @ A& ST

2. II9 deh HIAPT GG DI TG gl I
T 9 o g$ & §els IR B A
Shraged &1 afggra gham|

3. S doh HIAST FAX Agl Sl dd b
Shaged T afgdrd gedr gem|

4. AR S IR Bl

A living cell has a protoplasm which is water
based and demarcated by a lipid bilayer

membrane. If a cell is pierced up to % th of

its diameter with a very sharp needle, after
taking the needle out

17.

17.

18.

18.

19.

Lo

no effect will be observed.

2. protoplasm will leak out from the hole
made by the needle for a few minutes
until the cell heals the wound.

3. protoplasm will keep on leaking out till
the cell is dead.

4. the cell will burst like a balloon.

Teh gl o 37Tl &l Helcd %1.59/CCHQJT
MGl & S H Yol Beled § 0.80 glee | I
1feX & wH 9T H AEd ¥ Q@ A w
SIr g, o uH A Red U= w1 F

3 BIFT STIT9TaT
1. 350cc 2.
3. 550cc 4,

465 cc
665 cc

Density of a rice grain is 1.5 g/cc and bulk
density of rice heap is 0.80 g/cc. If a 1 litre
container is completely filled with rice, what
will be the approximate volume of pore
space in the container?

1. 350cc 2. 465cc
3. 550cc 4, 665cc
T JoclhR dlelld T qRTT W EId o

g A Th FTIT AT Y& HAT &l Th
A W@T H 4 A R & &6 g dreld
& aRfe W RUd fdg B O 3 g1 T8 &
g8 fem seoar § dur 3 Her W @ A
& & 9Ig 96 A ¥ T 3edl fdg DW
3T ST g1 A & DT & gl g7

1. 3m 2. 4m
3. 7m 4, 5m

A turtle starts swimming from a point A
located on the circumference of a circular
pond. After swimming for 4 meters in a
straight line it hits point B on the circum-
ference of the pond. From there it changes
direction and swims for 3 meters in a straight
line and arrives at point D diametrically
opposite to point A. How far is point D from
A?

1. 3m 2. 4m

3. 7m 4. 5m

TN Ied, o & | & & B §
T - S § 76 &Y gec ar 3R gedl &r
Ol §, TYUT 31 g Uh 1 & IR MY
usd &1 IRT Jeal & o R &1 @1 s el
3



19.

20.

20.

21.

21.

1. n-1 2. w2
3. 3= 4. 4—1

Four circles of unit radius each are drawn
such that each one touches two others and
their centres lie on the vertices of a square.
The area of the region enclosed between the
circles is
1. n-1 2. m-2

3. 3—=x 4., 4-x

Teh fhed Wisleed U7 Teh AT FA

IEYT & B tR?or shfaa iRt &r

¢Ea & AU oy wH #H FafAd Fhr

forar srar &

1. T SNfaad HIfRET FF TH Naged W
T@T 78T ST Gehdl

2. T 1 MY FeAeR & ar g &,
W Woieel @ ol gy glell &

3. wgHeHl Th Hfedd fard geiar &
SdTh Yrolded TUeh dEdide aed
AT B

4. WISieFeX T 3T geHeRl Hr e
3R T afFa B

A film projector and microscope give equal
magnification. But a film projector is not
used to see living cells because

1. aliving cell cannot be placed in a film
projector.

2. the viewer’s eye is close to a microscope
whereas it is far away from the
projector’s screen.

3. amicroscope produces a virtual image
whereas a projector produces a real
image.

4. amicroscope has greater resolving
power than a projector.

g7 \PART 'B'
0.2 M Na,HPO, gfeT &T 3=l ALy gem
1. 02M 2. 04M
3. 06M 4. 08M

The ionic strength of a 0.2 M Na,HPO,
solution will be

1. 02M 2.
3. 06M 4.

04 M
0.8 M

22.

22.

23.

23.

24,

TY[FANICISS STHATT & TIT 3qR qiepr
HUT Teh HIRAHT a2 A °N oafod Tfdar
IFT JFd Th AeIH @emar I e
UfHar el # ¥ fRas @y 37ER BN
Jafod IR T HHad: Searfed Hm?
TEifea 3%

ECIEE
TSI HeT

N

THUTeIfAT

> w N

A cell line deficient in salvage pathway for
nucleotide biosynthesis was fed with medium
containing N labelled amino acids. Purines
were then extracted. Treatment with which
one of the following amino acids is likely to
produce N labelled purines?

1. Aspartic acid

2. Glycine

3. Glutamine

4. Aspartamine

et gieFaat & @ frad earn tearsH

RdT FTATHAT Fr calRd R 872

1. WhHAUT AT AT TAT g 3HTLTh
Foll &l "ea

2. fraaR & oifds FaT & atfa &

3. TRITuR T 3cute & g HF Foft
A T TG

4. UsolgAT FI GEATARUT HEIT HI TR

Enzymes accelerate a reaction by which one

of the following strategies?

1. Decreasing energy required to form
the transition state.

2. Increasing kinetic energy of the
substrate.

3. Increasing the free energy difference
between substrate and the product.

4. Increasing the turn over number of
enzymes.

3iteraReol wrEmIReletor & fRfRar Far

& FIAA e & I fohaeh earr wred fovar

7T 82

1L @ IR HAfRAT gl Fr vh el
AT

2. URT Tl & 3R fHeeh &
TATATRIOT F



24,

25.

25.

26.

26.

3. gRfFasiier qur ArSehA C
4, Gl & 99l GaRT

Coupling of the reaction centers of oxidative
phosphorylation is achieved by which one of
the following?

1. Making a complex of all four reaction
centers.

2. Locating all four complexes in the
inner membrane.

3. Ubiquinones and cytochrome C.

4.  Pumping of protons.

fohell Sfaro] 1 @oflel URATT DNA 3707 &
o1 &, fomdr oers 10° bp &1 Teielr DNA
& foraer e Sharoy # 3ufa g2 (A %
ARG &I § = 6 x 102%]

1 =x107% 2. =x107
3. 6x104 4. 6x1023

The genome of a bacterium is composed of a
single DNA molecule which is 10° bp long.
How many moles of genomic DNA is
present in the bacterium? [Consider
Avogadro No = 6 x 1023]
1. ix107%3 2. Ix1071

6 6

3. 6x10 4, 6x10%3

T UIR{Ae E. coli HIRAST T 39 JURLT I
gofear gfded &l 40 fAee oera g1 qorg
gfdspides & AYU-Ary, HARI & ol &
qd 20 FAetet 7 wfasfaaer &1 o a7 gk q
far Sirar g1 d@fer AeIH # O 37°C H
TAfAT E. coli &T SieleTehlel T BIIM?
1. 20fA=e 2. 40 f&=e
3. 60 f&=c 4. 30 f@=e

It takes 40 minutes for a typical E. coli cell to
completely  replicate  its  chromosome.
Simultaneous to the ongoing replication, 20
minutes of a fresh round of replication is
completed before the cell divides. What would
be the generation time of E. coli growing at
37°C in complex medium?

1. 20 minutes 2. 40 minutes
3. 60 minutes 4. 30 minutes

27.

27.

28.

28.

29.

FRGIfs gfdwd Bicel W %a dFhar §
Hael

1. UHh &R 2. AR

3. dddR 4, IR §R

Glycophorin having one highly hydrophobic
domain is able to span a phospholipid bilayer
membrane only

1. once 2. twice

3. thrice 4. four times

FIfFT TH T gead Fea & =i §

(a) AT A, B, C &7 BIRERITeNHIOT

(b) Rb RFEASATECAT TENA) T
HIEHI R elRIoT

(c) HFIRT P TgeIHTAATRIOT

(d) 3TaR® FghrT Breel MEAT TAT S
1 GIEAH WIS T qUET @ ey

TIAT HITART Toh HT el TeAhH oot &

T
1. a—b—c—d 2. b—oc—d—a
3. c—a—b—d 4. b—a—c—d

Given below are events in the cell cycle.

(@) Phosphorylation of lamin A, B, C

(b) Phosphorylation of Rb (Retinoblastoma
protein)

(c) Polyubiquitination of securin

(d) Association of inner nuclear membrane
proteins and nuclear pore complex
proteins with chromosomes.

Which one of the following reflects the

correct sequence of events in the mammalian

cell cycle?
1. a—>b—c—d 2. b—oc—d—a
3. c—a—b—d 4, b—a—oc—d

=T AT § & HiI-Ar Th DNA
afaderes &2

5-SHTIATSr

e AT Fowlade

Ufhalel 3T

CRECC

M w0 N e



29.

30.

30.

31.

31.

32.

Which one of the following chemicals is a
DNA intercalator?

1. 5-Bromouracil

2. Ethyl methane sulfonate

3. Acridine orange

4. UV

3MafAd tRNA 3107 & 3’ 3icd & Hed Uh
1. TCeHASHRT
2. AT
3. UATSHE
4, TCTETSFl
An antibiotic that resembles the 3’end of a
charged tRNA molecule is:
1. Streptomycin
2. Sparsomycin
3. Puromycin
4. Tetracycline
33.
o-UATAfeT  UHh gt 3faw  § &

oo RNA Tforatalt 1 Jeael e

el Fehegehld RNA dfolelsl g0 3fay &

foT e ¥7 F ddcadle g1 a-TATfeT

& fou TacaAderar & Ted F T HaAr

(3T ¥ 7T dF) A § HIF-AT HE 87

1. RNAPOL Il > RNA POL Il > RNA POL |
RNA POL 11 > RNA POL IIl > RNA POL |

2.
3. RNAPOLI>RNAPOL Il >RNAPOL Il
4. RNAPOL Il >RNAPOL | >RNAPOL III

a-Amanitin is a fungal toxin which inhibits

eukaryotic RNA polymerases. The three

eukaryotic  RNA  polymerases  show

differential sensitivity to this toxin. Which

one of the following order (higher to lower)

is correct in respect of sensitivity towards o-

amanitin?

1. RNAPOL IIl >RNAPOL Il > RNA
POL I

2. RNAPOL Il > RNA POL Il > RNA
POL I

3. RNAPOL | >RNAPOL IIl > RNA
POL Il

4, RNAPOL Il >RNA POL | >RNA
POL IlI

ghodr afagfaas #, @ sfdfawmdist
gfahar ®RoT 38 SR g &

32.

34.

34.

35.

1. G, uTaedr 2
3. SygEdr 4,

G, 9TaEdT
G, JTa&AqT

In eukaryotic replication, helicase loading
occurs at all replicators during
1. Ggphase 2.
3. Sphase 4,

G, phase
G, phase

. IR T fifteR sifdcged widr &

1. CD8fegas I, aar Foff 1| MHC

EIGEIEC

2. CD4fagas @I, aur 4oft | MHC
EIGEIEC RS

3. CD4fagas 1, aar Aol 1l MHC
EIGEIEC RS

4. CD8 [gsts @I, dar Aufr | MHC
EIGEIBC I

Cytotoxic T cells express

1. CD8 marker and are class Il MHC
restricted

2.  CD4 marker and are class | MHC
restricted

3. CD4 marker and are class Il MHC
restricted

4, CD8 marker and are class | MHC
restricted

31e il T 3caRade foet quif & @
free g3ar g7

1. YHREATRT 3caRade

2. UUR TATATCROT 3cTRdcleT

3. U 3caRadd

4. 99 HOT 3cqRTdA

The mutation in an oncogene falls under
which of the following classes?

1. Loss of function mutation

2. Frame shift mutation

3. Gain of function mutation

4. Dominant negative mutation

o § & HA-T7 T HIRASAI-3ESTA
NET T 22

1. el

2.  WelfdcsT

3. gERpEAiae (Ig) FETgLs

4, ffafaa



35.

36.

36.

37.

37.

38.

38.

Which of the following is NOT a cell
adhesion protein?

1. Cadherin

2. Selectin

3. Immunoglobulin (1g) superfamily
4. Laminin

T & @ wla-ar v gEr g @ B2
1. dfshe GMP

2. srNgsd Tera’ic

3. SAIffcio CIshIThe

4, wIEHIEEET gAfAcier

Which of the following is NOT a second
messenger?

1. Cyclic GMP

2. Diacylglycerol
3. Inositol triphosphate
4. Phosphatidyl inositol

oy & vw o, oig Res, duar gar &t
e s & Rffes @Gt @ ura
ALOIGs gcal § 9Rd 3user fafsear w
R &1 I8 e & & fhger 4T &2

1. 3 3T ihan

2. Wor Fr e fafsear

3. g gRT I @ik
4

In chick, development of wing feather,
thigh feather and claws depends on epithelial
specificity conferred by induction from
mesenchymal components from different
sources of the dermins. This may be
attributed to?

1. Autocrine interaction

2. Regional specificity of induction

3. Receptor activation by hormones

4. Inactivation of genetic interactions

e Wl & & fFEw $vs & FhEs
FIRAGR 3gTad gl g2

1. #ETOH

2. 3aaH

3. dEggH

4.  3ATWH JAT SEITH, grer

Alveolar cells of the lung arise from
which one of the following layer(s)?

10

39.

39.

40.

40.

41.

Mesoderm

Endoderm

Ectoderm

Both ectoderm and endoderm

el NS>

T & HE § IeX deh dTFas w3
T JaTdel Fgelldl &

1. 3dHAT 2. gfasgor

3. 3fadde 4. faEaor
Migration of individual cells from the
surface into the embryo’s interior is
termed as

1. ingression 2. involution

3. invagination 4. delamination

gsaiar fashrE, fafdest weai & A’ @of B’
g g Cc’ g S| fr e
sffcaFaal @ Bafa &1 e wiestaw
3cqRadt &, geal & 9Eg o, deded,
38T gAT 339 IRT IR H &1 ScaRadt
ST&TUTI®RT T T Tﬁmﬁﬁmﬁg}ﬂ

1
2.

3. ‘A’gur ‘B’ i
4, AFC T AT

Floral organ development is controlled by
overlapping expression of ‘A’ class, ‘B’ class
and ‘C’ class genes in different whorls. In an
Arabidopsis mutant, the flowers had sepals,
sepals, carpels and carpels in the four whorls.
Mutation in which one of the following is the
cause for the mutant phenotype?

1. ‘A’ class gene alone

2. ‘B’ class gene alone

3. ‘A’ and ‘B’ class genes

4. °C’ class gene alone

P Tald, S 3Tahiic great &
siftrpier FieAforers Hr q@adr 8, e
g3t & & e IcaesT § 2
fIfafae e afder
Adllfeleh 37Fcl Ifdehr
Aaofas 3T gfdenr
HArdereRfetar 3rear afder

> w e
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44,

Phenylalanine, a precursor of most of the
phenolics in higher plants is a product of
which one of the following pathways?

1. Shikimic acid pathway

2. Malonic acid pathway

3. Mevalonic acid pathway

4. Methylerythritol pathway

et i sreaaat & & forga “co, aer

BCo, 3uaeT FY a1 g2

1.  YRIAEAYOT ITf FT 3Tholel

2. YHIAWGHS IfT FI 3Teholel

3. CO, Fyqaor &I C, dur CAM
qfAHIIT T ATl

4. CO, Ea/eior &7 C; dur C, IfAhrait
T 3fegarel

For which one of the following physiolo-

gical studies *CO, and **CO, are used?

1. Estimate the rate of photosynthesis

2. Determine rate of photorespiration

3. Theratio of C, and CAM pathways
of CO, fixation

4. The ratio of Cz and C4 pathways of
CO, fixation

TIRT T & diga & FdTaded Hldh aref
30T H fisdRfeer 37 (GA) faafya
T g1 St AT & AT Fae § O s
GA T 37effshar & o-TffeleT Siie IR grar
g2

1. oy 2. iR Al
3. Teqld WRd 4. our
Gibberellic acid (GA) controls seed

germination by directing breakdown of
the stored starch. In which one of the
following tissues of the barley seed, «a-
amylase gene is induced in response to
GA?

1. Endosperm 2.
3. Aleurone layer 4,

Coleoptile
Embryo

quil EERT AGHSAIT CO, FT VhRIERATH
TATMOT &l ThIAdoTT T g3, i
afgehd: gush &, & 3Jiclcdicel & & H Fohrol
dur TR ST gl uhhar #r oEr SR
QT #H e FIRET 3 & wAreEr
# § sla-ar GiFAfad 82

44,

45.

45.

46.

1. WISSHEl & Fohlol TUT FADTIRIIT
TR

2. o & Fehlol Ul HFEHEIST H
TR

3. FAKRMOWRIAT H FohleT TAT WSS H
TR

4. @IS H el T gRaeas H
TR

The photosynthetic assimilation of atmospheric
CO, by leaves yield sucrose and starch as end
products of two gluconeogenic pathways that
are physically separated. Which one of the
following combination of cell organelles are
involved in such physical separation of the
process?
1. Sucrose in cytosol and starch in
mitochondria.
2. Sucrose in chloroplasts and starch in
cytosol.
3. Sucrose in mitochondria and starch
in cytosol.
4. Sucrose in cytosol and starch in
chloroplasts.

A diabetic patient developed metabolic
acidosis resulting in deep and rapid breathing
which is called-

1. Kussmaul breathing

2. Cheyne-Stokes respiratory pattern

3. Apneustic breathing

4. Periodic breathing

fFT A & la-ar geF & a1fa R fasia

& @iy giFEAfad 78 g2

1. “h”- deTel

2. HHHAUT Hic™H Aol
3. draty Hicvgd detel
4.  “p- ATl
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47.
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49,

Which one of the following is NOT
involved with the pacemaker potential of
heart?

1. “h”-channel

2. Transient calcium channel

3. Long-lasting calcium channel

4. “f’- channel

T JedT & S FEAT A Q] aur
T 309 Fafehd 3ol HIRIBR e
QAT 3T &I gaTedsl & foIT 37T9eT gl
Jar gl AT 7 & FlF-ar sAeAe a9

1
2. 9T HAALG, Jd A
3. WY Hce™, qdr fSaecH
4. 999 f3dEcq, qdt Aeyd

You are asked to identify the stage of estrus
cycle in vaginal smear of a mouse containing
large number of leukocytes and very few
nucleated epithelial cells. Which one of
the following will be the correct stage of
estrous cycle?

Early estrus, late proestrus

2. Late estrus, early metestrus

3. Late metestrus, early diestrus

4. Late diestrus, early proestrus

=

R FORE # A s df
& ICEHE dTH ¥ AT 87

1. uRawde

2. ufafecasrarsT
3. SHAe

4. ARFAH

Which one of the following neurotrans-
mitters is secreted by the pre-ganglionic
neurons of sympathetic nervous system?
Epinephrine

2. Acetylcholine

3. Dopamine

4. Norepinephrine

=

guif & guihd F AT 3cReA T
IRe#redfad od Iaafas g fHaa
gl & F&dAd: HISgE S AT @ B ST
A U AR TeoligAl & FHeod
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49.

50.

50.

Fa & ¥ 9f¥er T & 3caREdt @
Jar b’ AT AT FT FisT A B

A B
X Y z
(White (Yellow (Green
substrate) product)

intermediate)

et g & SiETY®T AaBb & TTU
TIGHIOT & GRATd TcATTAT AT T & ?
1. &1 (9):2ad (4): fram (3)

2. & (9): W (4): 234 (3)

3. & (9): W (6): 234 (1)

4. U (9): 234 (7)

Following is a hypothetical biochemical
pathway responsible for pigmentation of
leaves. The pathway is controlled by two
independently assorting genes ‘A’ and
‘B* encoding enzymes as shown below.
Mutant alleles ‘@’ and ‘b’ code for non-
functional proteins.

A B
X Y z
(White (Yellow (Green
substrate) intermediate) product)

What is the expected progeny after selfing a
plant with the genotype AaBb ?

1.  Green (9): White (4): Yellow (3)

2. Green (9): Yellow (4): White (3)

3. Green (9): Yellow (6): White (1)

4. Green (9): White (7)

3Ol JEmdr /S X # O 3cuRdA
oTdehar T HTar &1 ST X & g &
feaver & v e & & *ia-ar dsoaq
3T g7

1 Wm

2. drg-Hdcadel Icaikadr

3. YA IcaRTdr

4. 3aRadt Sas 37T fieT §

Mutation in gene ‘X’ leads to lethality in a
haploid organism. Which one of thefollowing
is best suited to analyse the function of gene
‘X’?
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Pleiotropic mutants
Temperature-sensitive mutants
Recessive mutants

Mutants with low penetrance

el NS>

5T gemaet afoy i 1 fohelr fadwes

T dRITTY Y e ¥ 53.

m——0
- H

IS Ig HgAII:
1. Jiferargar g
2. 3ffolargET roemdy
3.  X-Hgddd gHTEr
4. folor @fAa

The following pedigree chart shows
inheritance of a given trait

m——0
- %

The trait can be called

1. autosomal dominant
2. autosomal recessive
3.  X-linked dominant
4. sex limited

Tl fawergeslt sofda &, oI A et &

fore, et fawyer qur oRgE & qEha & 54.

aﬂaﬁf&ﬁmaﬁagﬂ%,ﬁagwé:
aRreT & a1 ST & & Telrall &l
aareeT & gfed gem?

1. IT T 9ATaEAT | I 9AmaEr || &
2. A YAIGEAT | A

3. AT gEmaEAT Il H

4. UIOEEAT IdAT I H

In a heterozygous individual for a given gene, if
a crossing over has occurred between the gene
locus and the centromere of the chromosome,
the segregation of the two alleles of

53.

the given gene will occur during meiosis at
1. either anaphase | or anaphase 1l

2. anaphase | only

3. anaphase Il only

4. both anaphase | and Il

STHTST FE VARAPISST & g TGt

T 3fHeeTor §

1. 9fq RIRI$T A TR gRAaH Jord
IAPIGE TAT g HIRPIG AT,
e T & deEiie

2. 9 SIRAST AT Tk gRATTH JoFd
JIAFIGE AU Ueh HITRABTS HATH,
1 gord AeEige

3. ﬁm@mgﬁ
JIADIGE TUT Ueh HIRABTS HATH,
foar T & SomEie

4. 9fd AT AT Uh gRAGTHR g
IARIGE TAT 9g HIRAFG HATHTH,
1 o AeEige

Most members of bryophyte phylum

Anthocerophyta are characterized by

1. gametophyte with single chloroplast
per cell and multicellular rhizoids;
sporophyte without stomata.

2. gametophyte with single chloroplast
per cell and unicellular rhizoids;
sporophyte with stomata.

3. gametophyte with multiple chloroplasts
per cell and unicellular rhizoids;
sporophyte without stomata.

4. gametophyte with single chloroplast
per cell and multicellular rhizoids;
sporophyte with stomata.

wTof (TUETHiA, H3T, IelhA) TUT 38h
W Afgdr  FHER  (CRAen,  fEene,

FHeflel#dl) # & AT H I

1. oA — FHef@atel, FHgam- i,
TIeHA- A

2. INCIPA — TN, g3 - e,
TYCH A — TRACTH

3. Mclehid — HefaaT; Hy3i — RAear;
TYCHTH — TR

4. TNAPA - AT, HI3M- Fe e,
TYCH A — TR
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56.

S7.

Identify the correct match between the animal

(flatworm, earthworm, roundworm) and its body

cavity type (acoelomate, coelomate, pseudo-
coelomate):
1. Roundworm — pseudocoelomate;
Earthworm - acoelomate; Flatworm
— coelomate
2. Roundworm — acoelomate;
Earthworm — coelomate; Flatworm —
acoelomate

3. Roundworm — pseudocoelomate;

Earthworm — coelomate; Flatworm —
acoelomate

4. Roundworm —coelomate; Earthworm
— pseudocoelomate; Flatworm —
acoelomate

T egaden dul # @ Hie-ar arfaedier

5,  MeeT Uedr WX defer Jar
SgdISufas o Yer war § aur e

IEER AT A e g 82

1. ®fEmie 2. WSHSIHIST
3. fRafee 4. AeAfge
Which one of the following gymnosperm
phyla produces motile sperms, bears
ovulate and microsporangiate cones on
separate plants and has fleshy, coated
seeds?

1. Coniferophyta 2. Cycadophyta
3. Ginkgophyta 4. Gnetophyta

2014 IUCN &Tel I & IR, foiet e
Haait & @ fhuehr fehan gfaera Hewerdes

genfaar g2
1. TJer 2. uafr
3. Twigw 4, IHIW

C

According to 2014 IUCN Red List, which of
the following vertebrate classes has the
largest percentage of threatened species?

1. Mammals 2. Birds

3. Reptiles 4.  Amphibians

st el F O TIETdiehy HTEey
oo 1 gufer grar §

(@ dN/dt=rN
(b) Nt = Npe'™

() dN/dt=rN(%F)
(d) dN/dt =rNxN/K

57.

58.

58.

59.

59.

60.

1. aduar ba 2. AT ad
3. AFcH 4, bdyurd &

In the following equations

(@ dN/dt=rN

(b) Nt = Nye™

() dN/dt=rN(ZF)

(d) dN/dt=rNxN/K

exponential population growth is described by
1. aandb. 2. aonly.

3. conly. 4. bandd.

AT GETER JHTT GaRT AT a1 3T 3G
A F ARTE A &ar

ASCH 3FATSS

frae

FIEA STFHATSS

ASfeeh FaTSS

Which gas does NOT contribute to global
warming through its greenhouse effect?
1. Nitrous oxide

2. Methane

3. Carbon dioxide

4. Nitric oxide

> w0 N e

T T qulf Al qou, TS g
oY g ¢, dE A Y RETOA gl §
LoEma 2. ¥W A
3. foafest @ 4, ufgrar @

A red coloured tubular flower without any
odour is most likely to be pollinated by

1. Dbeetles. 2. bees.

3. butterflies. 4.  birds.

T aRPufaat # @ la-@r R-TwaeH

T I JHeJRicid el FHIci?

1. 9 &R T AT HT 6T g R A
HIHA & TG AT 93T B

2. 99 R 3¥F AT IRT Wield H
foarer amgar gl

3. 9 X FI AT HT #AGE Idld T AIs-
UTash & EATeT IWT H T Ul gl

4., I AGT AUl X FT g ARG &
Y TIHA IS T & FT
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Which one of the following conditions is

NOT likely to favour male monogamy?

1.  When the male has to guard his mate
against mating by another male.

2. When the male wants to spend more
time for foraging.

3. When the male has to assist the mate
in brood and nestling care.

4.  When the female guards her mate
against seeking other females to

mate.
g A= Hod & MIANTSGr 1 3ga
ua"%%umaﬁ—crg&rr?
1. 9ffgT 2. TS
3. SIfE® 4. HSRTH

a

The origin and diversification of Angio-
sperms was during which geological

period?
1. Permian 2. Triassic
3. Jurassic 4. Cretaceous

A AF & IR & Ry I AT suar 7

q Fl-ar TEr g &2

1. YTehicieh aXOT & IROMH § %A |

2. %A A 3327 aRa §1

3. UTdhgeh! Pehafhdl & 38w arfd @
% e a9 gl

4. TG TATh AT & Toh hATdTH gHLT
ASSAT FAGTUYET H aRurfAd ghem|

Which of the following statements about

evolution is NOT true?

1. Evolution is the product of natural
selection.

2. Evolution is goal-oriented.

3. Prokaryotes evolve faster than
eukaryotes.

4. Evolution need not always lead to a
better phenotype.

I & T Ol H I 1 Figar
F HFpod & faU e & & Hla-@m
TeIdH 39T g7

1. TSI 3Eeiyor FIFe &Ry
2. AT FHATCATH

3. pHHAMNA

4. AT ATIT
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63.

64.

64.

65.

65.

Which among the following is the simplest
method to estimate the concentration of
glycerol in an aqueous solution of glycerol?
1. UV absorption spectroscopy

2. Gas chromatography

3. pH measurement

4. Viscosity measurement

e Rifsrcar /AT 1 aAcrfas gdefot &

3HTIANT TH SH HROT AT EIHT

1. onfr goieT & foRelr SiieT &1 3raatea
gATRAA

2. FIAFBT F FHARIAT ST H¥
siffcafFa & g

. PIAPT & 3 il T 3qhY

4. S & HHTRA & IRUTH Fa&T
3EStIeT &7 HfsHor

Application of gene therapy in clinical

trials did NOT succeed due to

1. poor integration of a gene in the host
genome

2. lack of expression of integrated gene
in cells

3. degradation of gene inside the cell

4. activation of oncogenes consequent
to integration of the gene

el gehgehl & 50 kDa W iffcaFd

el dlel Siled & E. coli ToIfoiAS & 1Y

Folifard fohar a1am, ol 3e=Tgeh T AT

& 3aAdl IPTG A A= 9T 50 kDa Wi

B HYI gl B G| IWIFA G&for hr

ST 5T & & Hia-Ar g2

1 FAfAT IThA H PG IeTshd HT
37T |

2. 40kDa & §3 I E. coli gl S=ITdT|

. SIS aTdr # HAK|

4. 50 kDa 9réleT H chgehl TARNEIUT Tohd
3ufeya

A gene expressing a 50 kDa protein from an
eukaryote was cloned in an E. coli plasmid
under the lac promoter and operator. Upon
addition of IPTG, the 50 kDa protein was not
detected. Which one of the following
explains the above observation?
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1. The cloned sequence lacked the
Kozak sequence

2. E. coli does not make proteins larger

than 40 kDa

Differences in codon preference

4. 50 kDa protein contains a nuclear
localization signal

[GRIEIEsIC) ST 9y
FTAIROT H 9T RXOT fAOgdd & & H e
mar g, e ufoeifaer & @ foeger
TATSHIOT T 87

1. gEaaARda 2. uiFafafes
3. TraHEsd 4., FEATASRAT

Neomycin phosphortransferase gene, frequently
used as a selection marker during plant trans-
formation, inactivates which one of the
following antibiotics?
1.  Hygromycin
3. Streptomycin

w

BEPR  TTERIS,

2. Ampicillin
4. Kanamycin

T @ VAN H HATT UG e Sohl A
1000 & 3 fadfed: FfFcgad Siar &r
Ugdlel gq faF dehellent & & 3T fohaehr

3UINET HEN

1. RAPD

2. TS\ 3rgshaoT

3. CchipTd

4. ciffpeeid fagervor

Which one of the following techniques
will you use to identify more than 1000
differentially expressed genes in normal
and tumor tissues in one single
experiment?

1. RAPD

2. Genome sequencing

3. ChIP assay

4. Transcriptome analysis

SDS-PAGE SieT & THATT Y W HROT el
W dT T, St arg-ary afafe 8, (TR
& 45 & FT H) H ggarT & v AssaH
39T &

1. U TROT ITCaT MNVOT

2. NMR Tdagredr

68.

69.

69.

70.

70.

3. d¥cs AMWUT JEURATd Al iaor Uq
qef: gdreTor
4. ESR Tegreerdr

For identification of three proteins moving
together (as a single band) upon loading in a
single lane of a SDS-PAGE gel, the best
method is:
1. one step Western blot
2. NMR spectroscopy
3. Western blot followed by stripping

and reprobing
4. ESR spectroscopy

T eRITe3gTSs-3-PRMISEESea &
YT oldelel & oI 3ugerdds
gaTaAS P & O = 2

1. Yc 2.
3. %p 4.

125|
l3l|

Which isotope below is best suited for
metabolic labelling of glyceraldehyde-3-
phospho-dehydrogenase?

1. Yc 2.
3. % 4.

125|
l3l|

TS WéT &1 3l ufd §fta 7 e A
T HT-TT A9ETT Sar 87

1 goftd ofder see

2. SEHCWHISS 3TaE

3. 3mafra ufder 3rFer

4. QYA Y@ell TAAT 3FeT

Which one of the following would
contribute to intrinsic fluorescence to a
protein?

1. aromatic amino acids

2. disulfide bonds

3. charged amino acids

4, branched chain amino acids
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71. FT HUAT F F FiA-A7 TG 2

1. | L-ufdat 3rdt & A3 ¢ @ieeT
AT ST TEr B

2. 21 3l TS gaor g B

3. ghre & TARISC ¢aur goled D-To[hid
Td D-fhereid & faflse yaor guist &
ITHel BRI

4. Sig E@fceral & gufhd wremersise
Pl v goh &l

71. Which one of the following statements

is correct?

1. Inall L-amino acids, only the C*
carbon atom is chiral

2. Deoxyribose is optically inactive

3. The specific rotation of sucrose will be
the sum of the specific rotations of D-
glucose and D-fructose

4. Phosphatidyl choline isolated from
biological membranes is optically
active

72. Bieell 98 Hdgedl Sifoer H HRENT
gd & aw R e Bifcot aw
gRafgd &d &1 Beal W& emed & fow
Fr AT IRFTAINT H T TH g Toldiiddr
gASE, 3 TR IR-Broel HeT JFd
WA T Bfeeral & fasrera ghanl
39T faFsT el 9&T0T Yt fRd I §:

A. IE 9RIT IR Mool Bfeadl H W &
IR-TEreel H1T Ugew Hfeeat &
WG & UR-FHeel 19T § TR &

B. GfaWd &I AlCS FT Flereera H
3ufeafa Jerd &

C. Mol dar Yged RHfeaai &
RGBS e A Bl

T FYaT H§ I HIT-T1 T Tar 87

1. Mool BNfeeral & T 6 36T
Yoo Rfeeral & WEET & &Yay uiR-
Breal #1191 81 81
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72.

73.

2. vgex Rfcaal & Ndar fr 3meT
Moot Bfeeral 7 NEAT F IR IR-
fSreel #mr g1 &

3. dMeal aur ygeg @ifeert, g &
N & IR Breer 1T FAH £

4. vgeT Breel FI 38T Moo Breel &
Frorrerer 3ifa® gl

Membrane proteins are synthesized on

endoplasmic reticulum and transported to

various organelle membranes. One hypothesis

for membrane protein sorting is hydrophobicity

matching i.e., the proteins with a shorter

transmembrane portion would partition into

thinner membranes.

You are given the following three observations

A. It was found that transmembrane portions
of proteins in Golgi membranes are shorter
than those in plasma membranes

B. Presence of cholesterol increases the
thickness of the bilayer

C. The phospholipid composition of Golgi and
plasma membranes are same

Which one of the following statements is correct?

1. Proteins in plasma membrane have longer
transmembrane portion than proteins in Golgi
membranes

2. Proteins in Golgi membranes have longer
transmembrane portion than proteins in
plasma membranes

3. Proteins of both Golgi and plasmame-
mbranes have same length of transmembrane
portion

4. Cholesterol is more in Golgi membrane
than in plasma membrane

Thaalel UfaRell X & 3fteaas a9 &
Rl 9 & IR Uehd UMHAT 3FoT
3c9Radl (@ ¥ d ) A I JAT E. coli
CIECSETER] ¥ IR N W 3fReged
#d IR E. coli Hauf & 9 s orsdct A
SDS-PAGE gel X Tl AT @2l YgURdTd
ASE-Aocleilel Bioel W ETARIARA  fhd
I JUT ToF PR & Ul & @rh grel
T Thaadlal el X & 39306 ¥ a&e
M Y 77| aRome e =T & gedd

Y =
a b c d wt
— == | MoONoOCclonal

Load control
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IR Uehel 3cURdcH, 3hAT W, 9 T
& Joild (V)T Tl (A); TomsdT (G)
T WelieT (P); T (A) ¥ TEAeh 37T
(D) T 3MSHCTHA (1) & wgHT (L) |

et Fuat § ¥ FiT-ar vH @ 2

1. V— A% SRUT b §dUTG—P & FHRUTC F|

2. G P& HRUTh T dAd VoA &
FROT d gl

3. 1> L% &RUT dg dUT A—D &
FRUT a gl

4. V— A% RO ¢ §dATI — L& HRTagl

Four single amino acid mutants (a to d) of a
protein in the epitope-region of a monoclonal
antibody X were made and expressed in E.
coli. The lysates from the four E. coli cultures
expressing these four proteins were run or an
SDS-PAGE gel and subsequently transferred
to nitrocellulose membrane and Western
blotted using a monoclonal antibody X raised
against the wild type protein. The results are
presented in the figure below

& b c d wt

Monoclonal
Load control

The four single mutation, upon

sequencing, were found to be Valine
(V) to Alanine (A); Glycine (G) to Proline
(P); Alanine (A) to Aspartic acid (D) and
isoleucine (1) to leucine (L).

Which one of the following statements

is correct?

1. bisduetoV — Aand cis due to G —P
2. bisdueto G — PanddisduetoV —A
3. disduetol — Landais duetoA —D
4, cisduetoV —Aandaisduetol — L

ey afod Wde & {5 gfade o sEd

8h-81eh 9y ST Hehdl &

1. Taffest pH quT dEl W 387 9=t =l
Fecll faauTdr auTATeT & faders ganTl

2. W& & D0 & WY IR W SYARIA
& @y [(fEEg #&=d NS BoFEar &
3Tehelel EaRT|

74.

75.

75.

76.

3. 9 & Y A, W Jadd 7T &
faeeroT ganT|

4. 3= fO%ead W X-fafewor Rade garr
ST & aRiY IR FhieH TXAeT &
faeersoT ganT|

The exact backbone dihedral angles in a folded

protein can be obtained by

1. deconvolution of its circular dichroism
spectra obtained at different pH and
temperature

2. estimating the number of protons that
exchange with deuterium on treating the
protein with D,O

3. forming fibres of the protein and analyzing
the fibre diffraction pattern

4. analysis of the crystal structure of the
protein obtained by X-ray diffraction at high
resolutions

gEEde fhad (PK) & R & R a1 FhereT

fFatad gl

A. ATPE PK T T&h 3REAfoh TedAsh

B. Whaelel 1, 6 SISHIEhe PK T Tah
aferaes gl

C. ADPg PK &I Ueh NREUTF TSHS

D. Tdlelel § PK & Teh REAfIsh Algelh

IRIFT HYAT A F FleA-AT Th Tel g2
1. ABC 2. ABD
3. B,C,D 4. AT A

The following are the statements about

pyruvate kinase (PK).

A. ATP is an allosteric inhibitor of PK

B. Fructose 1, 6 biphosphate is an activator
of PK

C. ADP is an allosteric inhibitor of PK

D. Alanine is an allosteric modulator of PK

Which of the above statement(s) are true?
1. ABC 2. ABD
3. BC,D 4. only A

T S waTT Io W oA Srer faganedf
afshd FARTOTRIAT T 3TN Fh 914 ATP
AT & AR R @ A Fo e
o et & @ U A U g A fAemar
A. STSHTSEIRI=TeT (DNP), Tsh 31gIHh

B. HATEIH HI He FFcllhor
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77.

C. Feffeaatie, St ekl faifeerat s arereg
AT

D. sfoar, e I S s Ber
IREFT H' A

YU H fhaH, ATP HAWoT g foar

IT?

1. A 2. B
3. C 4. D

A practical class was going on where the

students were demonstrating ATP synthesis in

vitro using active mitochondria. Some

students added one of the following to their

tubes

A. Dinitrophenol (DNP), an uncoupler

B. Mild acidification of the medium

C. Glutilferone, that permeabilizes both the
membranes

D. An outer membrane permeable H*
quencher compound, Elila

In which one of the above, ATP synthesis will

be detected?

1. A 2. B

3. C 4. D

Rl TaY ATIA F e FlaeT TId §, oI

q v gy (FhE) dU qE Al

(SFereT) Od g1 39 #AegH # Hafd E.

coli & fa&rg ash H ypfd & fawg #

T § 9 Sia-a1 v Tar 87

1. fara g agr grem S fob A Tofsiel
#r sufeufa 7 fa=faal

2. AT g% a@r ghm S R AT o
#r sufeufa 7 fa=f@al

3. @ TEIAhT JIaedm3it & &g T gadr
UTaTAT HT Y&T0T IR |

4. @ TR ITSEATHT F T g geTdr
TTaTAT3T T U&TOT BT

A culture medium contains two carbon

sources, one is preferred carbon source

(glucose) and the second is a non-preferred

source (lactose).

Which one below is correct regarding the

nature of growth curve of E. coli cultured

in this medium?

1. Growth curve will be same as when
grown in presence of only glucose.

2. Growth curve will be same as when
grown in presence of only lactose.
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3. A lag phase will be observed between the
two exponential phases.

4. Two lag phases will be observed between
the two exponential phases.

foe wyal A q Flea-ar T G Azl

el & I Jearied M ) & e

& 82

1. FfAFGe WET ST grAlT 9RoT Y
3fShAT Ta®Y HIRAhlhgeh TR oATEdd
g &l

2. TSI, Uged ool dAT ST
HITAHRT T &I TEIT |

3. 3fa:gedl STforT NIRRT SarT
HIAFhadh do oiadd Jcld, Fifeh
TGRITRART HITABThgh & AR ool
T & WY TqIF 7 B

4. WIFFSHAT X Afead gl g |

Which one of the following statements correctly
applies to proteins which are translated on the
rough endoplasmic reticulum?

1. Cytoplasmic proteins which are targeted
to the nucleus in response to hormone
stimuli.

2. Proteins targeted to lysosomes, plasma
membrane and cell exterior.

3. Proteins which are targeted to the nucleus
through endoplasmic reticulum lumen as
the lumen is in direct connection with the
inter membrane space of the nucleus .

4. All proteins which get targeted to
peroxisomes.

TR &1 I3 WA F FloeRTd T 9HE

A femar § ife W@ oerar § & aar

a3 3 Al # e S| @ 99w

N WA & PO N G &

FROT & IR H 3TTHr F7 7T g2

1. 3@ gfowd # hergar $r arfaefierar
FI FET HH FAT gl

2. Froreia I 3ufeafa d Fhamaar &
g6d MY &g ©F gax # gfawid
ad gl

3. Tredh & Porectiar o€ 3w goot &
Y AT fhaT FIAT B
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4, TEhaadr & Fed MY TGl & A qeTd
R TUT=Al &l Tl Hleleeie 370]
R §, T sifFemoT g

Lipid rafts are rich in both sphingolipids and
cholesterol. Cholesterol plays a central
role in raft formation since lipid rafts
apparently do not form in its absence. Why do
you think cholesterol is essential for the
formation of lipid rafts?

1. Cholesterol decreases the mobility of
sphingolipids in the lipid bilayer.

2. Large head groups of sphingolipids repel
each other in presence of cholesterol.

3. Cholesterol interacts with fatty acid tails
in the membrane.

4. The planar cholesterol molecules are
postulated to fill the voids that form
underneath the large head groups of the
sphingolipids.

FABORBIT R oARIT el W & o
HIesT fAFTad &

) |

Mature protein |

Matrix protease cleavage site

~— il

Matrix protease  Inner membrane Hydrophobic
cleavage site protease site region

® |

o )

Interacts with outer membrane import pore

3RFd T #H U I Ud IS F
IMUR W, dUT Ig AT foh a-ff s &
YIARUIRIT  Aled b @, IAPIORI &
3 Wik 3uWs H At R STt
QIET qraT SIET|

1. A3MUTET #; B HdRe fedl H; C 3aR-
fSrear HcaTer &

2. A3aRe® Bree #; B 3a-Bree 37aud
H; C e Beell &

. ATUT B3MUET H; C e Been A

4. A UTET H, B dUT C AR-Breall 3Tl
=

Following is the domain organization of three

proteins that are targeted to the
mitochondria.
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) |

Mature protein |

Matrix protease cleavage site

~— il

Matrix protease Inner membrane Hydrophobic
cleavage site protease site region

® |

o Ly |

Interacts with outer membrane import pore

Based on the domain organization in the

above figure and assuming the left box to be

having the mitochondrial sorting signal,

predict the most likely sub-compartment of

the mitochondria in which the protein will be

found.

1. A in matrix; B in inner membrane; C in
inter-membrane space

2. Ain inner membrane; B in inter-
membrane space; C in outer membrane

3. Aand B are in matrix; C in outer
membrane

4. Ain matrix; B and C are in inter-
membrane space

UN SEgeed O Rk @aEedTeae BN
iafdfeq aregw & AREET & Feaa
Th M9 fonell Sfiamo] & DNA - &
Rftaa Far g1 soa JfaRed 3maa s
3aafadt @ g DNA T 3efer fhar g aur
3R CsCl Oelcd YIUTAT  ThGIaRoT &
37efieT, g TS & 3TeleT AT W DNA
& gooh (“N) dum #RY (°N) FOT T G
fRar &1 3eTer AT & uger N iafafea
aregd @ Sfa] Aefdd & & aifs
HIARIAT F TAT T FHT DNA 9T &9 H
gil dcueard s HMAFBT & AT N
3afafed ATETA H TATAROT fohar am=m |,
Jur T 91N d RGBT b Fenfaa g
f&ar =T DNAs 3% e s g
SRIFATER  CsCl FaUTeT #, 3dehiad fohdr
IAIBN dar “N DNA §3F & &g td 399
AW gl W T d o5 ufera fohar ar)
IRIFT T&TOT & YR W foarar fasesf 7
T DlT-AT Th Ter g2

1. DNAYfafdae a3l gl

2. DNAWTHaae 3-aaf g

3. DNA gfdepfcas gRerdr g

4. god god VA F AR gfdpioae
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You have labelled DNA in a bacterium by
growing cells in medium containing either
“N nitrogen or the heavier isotope, “N.
Furthermore, you have isolated pure DNA
from these organisms, and subjected it to
CsCl density gradient centrifugation leading
to their separation of light (**N) and heavy
(*N) forms of DNA to different locations
in the centrifuge tube. In the next experiment,
bacteria were grown first in medium
containing N, so that all the DNA made by
cells will be in heavy form. Then these
cells were transferred to medium containing
only N and allowed the cells to divide for
one generation. DNAs were extracted and
centrifuged as above in the CsCl gradient. A
hybrid DNA band was observed at a position
located between and equidistant from the
N and "N DNA bands. Based on the above
observation, which one of the following
conclusions is correct?

1. Replication of DNA is conservative

2. Replication of DNA is semi-conservative
3. Replication of DNA is dispersive

4. Replication by rolling circle mode

THIACT ST Teh 3METEr H hITRAAT Hr
IRETRAT (FHIFUN Ferchich) HRAAT =Th
3afe @ 3Mhfald A T Th FiauTslels
39T Bl 9uEh gRAT & Ihd A FEIAON
H“quiqoa?rﬂquwaﬂmﬂ%é?mq?r%@
Tha faek s o § Jur @wEgEer
ST AR T A & Igalell &
for 3R &Y aa €1 I sfaa e
T & 25000 HfR(FHT H#F F AT 3
FAFIAT ST T El T AN g M
graedr 30 fAde o feardr 8, aues gfear
& Ihd A FRAT a6 A Fleeshe 3@
FI IRevele FHIfA?

1. 766 2.
3. 42%e 4,

50 €
21°e

The frequency of cells in a population that are
undergoing mitosis (the mitotic index) is a
convenient way to estimate the length of the
cell cycle. In order to measure the cell
cycle in the liver of the adult mouse by
measuring the mitotic index, liver slices are
prepared and stained to easily identify cells
undergoing mitosis. It was observed that
only 3 out of 25,000 cells are found to
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be undergoing mitosis. Assuming that M
phase lasts 30 minutes, calculate the
approximate length of the cell cycle in the
liver of an adult mouse?

1. 76 hours 2.
3. 42 hours 4,

50 hours
21 hours

YT HITART A 3R TSI [FordIHSS

TIBERS (ANTPs) & 10-37=1T 3if&eh Algr #

TSl FelAIATSs CABREhS (rNTPs) 39TEd

g, dufr 3 DNA# sg aifq & 3iafafed ga

€ S dNTPs &1 =l & 100071 & 3ifereh

A gl TE $H PRI &

1. DNAUIfoeRst dNTPsdaT rNTPs & &I
fAfaeFcieRioT =gl X Tl T DNA
Y@ H NTPs & FATASC g1d &1, 2'-
OH §Hg &I 3ufPYfd & HRUT & Siel-
yqafed g I &

2. DNATUifeleRsT dNTPsdaT rNTPs & &
fafaerchiertor a7gT X FehdTl TXg DNA
Y@ H (NTPs & FATIASC &Id €1, DNA
difestst T gw-arae afafafer gane
Fe Adrer 9§

3. DNAUifeleRet dNTPsaaT rNTPs & o
GTHAdS fAfaerciehRor &Yar & it
3HHT gfFediciss T S, e 3T
gfFerACSs W Teh 2'-OH T FATASTA
ST T FehT|

4. DNATUIFRS dNTPs @2 rNTPs &
g fAfaeFdiaor 8T X ThaT| FiTh
HIRAAT F IeJel@el T Ffcpiaaer arfa
¥ 10°90T1 O 8, g8 rNTPs & T RNA
Gifod ST & AT TUGT 18T HT ThdT|

Although ribonucleoside  triphosphates

(rNTPs) are present at approximately 10-fold

higher  concentration than  deoxyribo-

nucleoside triphosphates (dNTPs) in the cell,

but they are incorporated into DNA at a rate

that is more than 1000-fold lower than

dNTPs. This is because

1. DNA polymerase cannot discriminate
between dNTPs and rNTPs. But as soon
as rNTPs are incorporated in the DNA
chain, they are hydrolyzed due to the
presence of 2'-OH group.

2. DNA polymerase cannot discriminate
between dNTPs and rNTPs. But as soon



84.

84.

85.

as rNTPs are incorporated in the DNA
chain, they are excised by the proof
reading activity of DNA polymerase.

3. DNA polymerase efficiently
discriminates between rNTPs and dNTPs,
because its nucleotide binding pocket
cannot accommodate a 2'-OH on the
incoming nucleotide.

4. DNA polymerase cannot discriminate
between rNTPs and dNTPs. Since the
rate of transcription in cell is 10° times
faster than replication, it cannot compete
with RNA polymerase for rNTPs.

Ecoli & $gsma effagur  sfafafer

HIAfafSed &R, ST DNA difeleRsl &1 -

g At gaRT gerd Ad I, H

SfgUR X g1 dum, W X ' Y, 39

Ig AU T 93ar § & DNA &1 Hia-ar

ool AGHINT § TqUr HiA-AT Seh gl

et ARl & @ fhE T @ FIFHA

GfagUR a7 Ig A 9T g2

1. g @AY & GATC 3elshH HI Tgelelcl &l

2. dg AT & frdr faeiAEThA A
TETACT &

3. gg fordlr fafdrse gerradt sregshar 1
TETACT &

4. 9% HAT & 3t ARAHd GATC 3l
&I qgaAd ¢l

The mismatch repair activity of E.coli repairs

misincorporated bases which is not removed

by the proofreading activity of DNA

polymerase. However, while doing so, it

has to decide which strand of the DNA is

newly synthesized and which one is parental.

Mismatch repair system does it by which one

of the following ways?

1. It recognizes nearby GATC sequence.

2. It recognizes any nearby palindromic
sequence.

3. It recognises a specific repetitive
sequence.

4. It recognises the hemi-methylated GATC
sequence nearby.

FIfRHT F 3cufed RffsT ¥R F RNAs
(TIH A) dUT 31 Yhd (TAH B), et
g & ifha ¥, ARk a8 HA 7 G
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T A O B

A. SNRNAS () gt mRNAs & 3asdor
FT APGRIT FH i
fATFT = d¢ FHLE|

B. si RNAs (il)aRd mRNAs & 3iefaresT
FI Uheht it AT
CONNCREN Y

C. mRNAS | (jii) g& mRNA & THESEUA &
arg-ary faffieer gferansit
#H H|

D. SnoRNAs | (iv) rRNAs & T@mer= g
3T Taafasd: alafda
FT H 3TN

TEN G I oA

1. A<(iv), B-(ii), C-(i), D(iii)
2. A(iii), B-(i), C(ii), D-(iv)
3. A<(iv). B-(i). C-(ii), D-(iii)
4. A(iii), B-(ii), C~(i), D-(iv)

Enlisted below are different types of RNAs
produced in the cell (Column A) and their
functions (Column B), but not in the same
order.

Column A Column B

A. Sn RNAs (i) turn off gene expression
by directing degradation
of selective mRNAs.

B. si RNAs (ii) regulate gene expression
by blocking translation
of selective mRNAs.

C. mi RNAs (iii) function in a variety of
processes including
splicing of pre-mRNA.

D. Sno RNAs | (iv) used to process and
chemically modify
rRNAs.

Choose the correct combination
1. A-(iv), B-(ii), C-(i), D-(iii)
2. A-(iii), B-(i), C-(ii), D-(iv)
3. A-(iv), B-(i), C-(ii), D-(iii)
4.  A-(iii), B-(ii), C-(i), D-(iv)

qiahgihdl  H YRS  tRNA &I Jgo
AT T IKARNT ohar J1ar §, deaAaR
Teoll$H  Met-tRNA  TRERIGATSST  GaRT
HARAAAST & WY TF FAG T H ST
ST &1 30 Hedl # & Sy fored o
gl
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A. T UTeFhgdhT N & 3 TTHAA-RART
3T # Wi AT g g

B. ufdsr far AfResa & wifiter ey
&I SmHereT gerdm ¢l

C. T Urdchgahl WICIAT H 3oTeh TAAT

&R 3id & AREEET g &
D. Uit v ARRNAEA # I
tfAaesad g €
E. ufaar R wide Afddsa &t
ufaanifesaq e £
HIA-AT (H) HUT Hcdd TITAHhd: el o/s ?
1. AT A 2. BAAr C
3. AHE 4, BT D

In prokaryotes, the initiatior t-RNA is first

charged with a methionine, followed by the

addition of a formyl group to the methionine

by the enzyme Met-tRNA transformylase.

Given below are several statements in this

context.

A. All prokaryotic proteins have formyl
methionine at their amino-terminal end.

B. Deformylase removes the formyl group
from the amino terminal methionine.

C. All prokaryotic proteins have methionine
at their amino terminal end.

D. Aminopeptidases often remove the amino
terminal methionine.

E. Aminopeptidases remove amino terminal
formyl methionine.

Which of the above statement(s) are most

likely to be true?

1. Aonly 2.

3. Eonly 4,

BandC
Band D

TfAar 3 X° & Teewur & gfFafad e
gRereufas gares, X° fr 3Feq HAET dT
IReAfT A ON’ (3eerdl) dur X° T g’
AT AT 39T F OFF (3efeldl oTgl) Tger
g 9w a b dw ¢ @eT difaer #H)
glafafcs a0 & X & v & fov
THh JTAcHAS Sl (X-TAAST), varess 9id
TAT GHAARRT FI HIfSd X ST &I, elfehet
3MaRTHd: 30 HH H gi| 9T 3ndal b,
STeT Hieh ged YR YAl YU SHevEd
#r Afdse wa § XA, yaes gid
Jar cHASNT & TIT HlA-@ ST § AT
JgdTel Y

87.

gfie  phausa | X-fEder sifafafer sadr

3afeufa &

‘X’ T X Hr

Heq AET | TR AT
1. ab'c’ Farea FareT
2. a'b’c w?%?r w?%?r
3 [@bc | swfaa | e
4. a'b’c’/ wéa 3.1@-\;@3
5. Z*E{/ Tgfa | sEaRd
6. :+E+<C:+/ Fafaa Fafaa

a'bc o o

X — [T, JdTels 9id UF GHIPRI & Silel

HAA: §:

1. ab,c 2. ¢ab

3. bca 4. b,acC

A hypothetical operon involved in the

synthesis of an amino acid ‘X’ is ‘ON’
(transcribing) in the presence of low
levels of ‘X’ and ‘OFF’ (not transcribing) in
presence of high level of ‘X’. The symbols a,
b and c¢ (in the table below) represents a
structural gene for the synthesis of X (X-
synthase), the operator region and gene
encoding the repressor— but not necessarily in
that order. From the following data, in
which superscripts denote wild type or
defective genotype, identify which are the
genes for X-synthase, operator region
and the repressor.

Strain [Genotype | X-synthase activity in
the presence of
Low level | High level
of ‘X’ of ‘X’
1. ab’c Detected Detected
2. a’b'c Detected Detected
3. a'bc Not Not
detected detected
4. a'b'c’/ Detected Not
abc detected
5. a’b'c/ Detected Not
abc’ detected
6. ab’c’/ Detected Detected
a'bc

The respective genes for ‘X’ — synthase, the
operator region and repressor are

1.
3. b,ca

a,b,c
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frdr 9T & IR AW HRdT  dle
TEgT-Hdeaele Tl &, S cftad &
Yy Sivfed WX Yeerss TSI AL Ay Ag A T
As # qRUIfAT ga g1 dweEs A, dar A
wAw: N g cfRr st &
gfafafca wwa &1 319 3TURr Hgl ST §
fF 30 W @ FW@IVOT HY| FAT t=0 W
3 g3l 20 vfAA-3ar, St Y@ RftEa
¥ o AR gur GeeNeT gRe fRar §H g
t=4 W O dddare N 1 H@W0T
B3| A 3T A t= 1 TN FRAYT FN A
g, aur e Fr eEfad & @iy Sfive
ad, g dergs & 3Taan “cC e, 3=ar

#r GEEll H ghem?
1. A; 2. A
3. A, 4. A,

A protein has 4 equally spaced trypsin
sensitive sites which results in peptide
fragments A;, A, As; A, and As upon
digestion with trypsin. The peptides A, and
As represents N-terminal and C-terminal
fragments respectively. Now you are asked to
synthesise this protein. At time t = 0
you added all the 20 amino acids labelled
with 'C and initiated the synthesis. At
time t = 4, full length protein is synthesized.
If you stop the synthesis of the protein in
time t = 1 and digest the protein with trypsin,
which peptide will have maximum *C
label than others?

1. A; 2.
3. A 4.

A
A

e ATET HARET H aX H Y 1 e

FUAT H A PIA-AT T TaI A8l 82

1. TTEr A HifAwifaerdr gia g, Ser O
dT9-gerd WA & T FYFA T &
aar N-aRr oid & R Fereai-3metrsT
oid 3@ gl

2. FEN C, IWMCHI FHAHTT T HelaTofr
geRIged WA &l

3. W AT ol HAGTAAT 3¥ar favHAe A
g §, dur 3% gl Foreer H
yquieafa &, fawe gfacd o
ool Gel HT SHA A §, oI d 3T
1Ifshar Jagd 4 §fed g
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4. anfeat &1 fawx §dar &1 & Iefady
N-fT 9id § 21 388 DNA- T
HoATA-3TEE Uil & &SI Teh hgahld
FATAIRIOT 37dfase g ThaT &l

Which one of the following statements about
the nuclear receptor superfamily is NOT
true?

1. The receptors are always cytosolic, where
they remain associated with heat-shock
proteins and have variable ligand binding
domains in the N-terminal region.

2. The receptors have characteristic repeat
of the C, zinc-finger motif

3. The receptors are either homodimeric or
heterodimeric, and in the absence of their
hormone ligand, the heterodimeric
receptors repress transcription, when
bound to their response elements.

4. The receptors have a unique N-terminal
region of variable length and may contain
a nuclear localization signal between the
DNA- and ligand-binding domains.

Sl I ALY YeTed el H HIRABBT F
da #ifads  Feedaar Hdd Agcaqel gl
FATHT 3The AT Fant H [AfFes #ifas
PIRAAT GRAT F 39 grafPE gt &
3TER qafichel fohaT SITaT &1 fee arforer &
T AH frdr [AaRIse dfer @1 veE ged
dur TEH B H R GO wedd
Y I

TEH A

sumer Frreat ()
& ST & FaATA Fr
§¢ T §

foell IfRIeAT o (i)
UfFee dq qel A
37Tl ITRIHT &
UfFesT 97 I &
SIS &

ferelr anifRremT r (iif)
ALATA dG3t A
3T TR Y
Hegach dq3ft &
GIERIR

F HY




forely IRIsT (iv)
AEFAl I3 A
SEghITRASRT YT
¥ R ar &

90.

TE WS & G|

1. A—(i), B—(ii), C — (iii), D - (iv)
2. A—(ii), B (iii), C— (iv), D (i)
3. A—(iii), B (iv), C - (i), D (i)
4. A—(iv), B - (i), C — (ii), D - (iii)

Physical attachment between cells is very
important in imparting strength in tissues.
Various physical cell junctions in vertebrate
epithelial tissues are classified according
to their primary functions. Enlisted below in
column A is the major function of a particular
junction and column B enlists cell junctions,
but not in the same order.

ColumnA | | ColumnB
A. | Seals gap between |(i) | Desmosomes
epithelial cells
B. | Connects actin (ii) | Hemidesmosomes
filament bundle in
one cell with that
in the next cell
C. | Connects (iii)| Tight junction
intermediate
filaments in one
cell to those in the
next cell
D. | Anchors (iv)| Adherens junction
intermediate
filaments in a cell
to extracellular
matrix
Choose the correct combination.
1. A—(i), B—(ii), C—(iii), D —(iv)
2. A—(ii), B—(iii),C—(iv),D-()
3. A—(iii), B—(iv),C— (i), D—(ii)
4. A—(iv), B—(i), C—(ii), D — (iii)
91. G Fofard  afegdt  (GPCR) & el

WEA 3U-gHEA g o, P AU y. LA
HIEIT H o 3USHs GDP H&EfOd § doar
GPCR AT 1 5§ GPCR &1 |fhIor grdr
g, g8 I3 ~afdordierss fafama wRe
(GEF) & RE FH T §, JUT o-3USHE
HI el ST GDP I HFd Fal IR
FAT &, TorEd 38T SHE GTP YT g
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&l &1 GDP/GTP Wigar3il & fag=or ganr
G- W8T fafafr & AIRa A & fau

o- 3USHS 5H YR HH Pl g
GTP wH
GDP frar@

1
2

3. cGMP-TAfse BRBISETTELST
4. cAMP- faferse BRBIEETERS

G-protein coupled receptors (GPCR) consist
of three protein subunits o, B and y. In
unstimulated state, o subunit is GDP bound
and GPCR is inactive. When GPCR gets
activated, it acts like guanine nucleotide
exchange (GEF) factor and induces o-subunit
to release its bound GDP allowing GTP to
bind in its place. In order to regulate G-
protein activity by regulating GDP/GTP
concentration, o subunit acts as

GTPase

GDP kinase

cGMP-specific phosphodiesterase
CAMP-specific phosphodiesterase

rpODNDE

3de fates Wiée p53 T wIRIHT AMET
giafFafes foda Nd= Mdm2 arT sras
@1 ST g1 I 9/ 1 o Mdm2 Fr 3ifa
dffcafda e T@Ey SR @ FW
PIABIAT H ded ST &, p53 &I
HEATASIOT @Il THh AR WIS p19ARF
Mdm2 &1 arfafafer & defaa swar § aur
p53 HI TIRT T gl pl9*RF & Y& &
T g ¥ o Tary SRl FR
FITAAT 7 gRafdT gl &1 IRFa gaar
F IR W o AT § & HA-AT Th
FUT Tl 82
1. MDM2@T pl9ARF, Eit 3reeste gl
2. MDM2adYr p19ARF, @i e e
Siet Bl
3. MDM2 U 3qesilel § W pl19*RF weh
3e RS S gl
4. pl9ARF U 3reesllel § T MDM2 Tsh
3e RS S gl

Cellular level of tumour suppressor protein
p53 is maintained by the ubiquitin  ligase
protein, Mdm2. Over expression of Mdm2
was found to convert a normal cell into cancer
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cells by destabilizing p53. Another protein

p19ARF inhibits the activity of Mdm2 thus

stabilizing p53. Loss of p192RF function also

converts normal cells into cancer cells. Based

on the above information, which one of the

following statements is correct?

1. Both MDM2 and p194RF are oncogenes.

2. Both MDM2 and p192RFare tumour
suppressor genes.

3. MDM2 is an oncogene but p194RF is a
tumor suppressor gene.

4. p192RF js an oncogene but MDM2 is a
tumor suppressor gene.

93. guersfew C fawy & f@ems S HfveTs
fcReT 3gfohan JUT TAY & 1T A FeY,
HHAUT & 9RUMH FT Hifde FAuRE B
T | 7 IS FlcRET egfohar &
gfafafer g g TaAT & e aRom
& 1| fFetaa §1
T |

et ||
(i) Acute

Response
—_—

Time

(B) (ii) Resolution

Response
—_

!

Time

@ (iii) Chronic

Response
—

Time

ASSAH HHT TASTA Y oA
1. A—(ii), B — (iii), C - (i)
2. A—(i), B - (iii), C — (ii)
3. A—(iii), B — (i), C — (i)
4. A—(i), B—(ii), C — (iii)

93. The relation between cellular immune
response generated against hepatitis C virus is
the critical determinant of the outcome of
infection. Given below are the representative
figures of cellular immune response in

column I and various outcome of infection in
column II.

Column |

Column 11

0—0 Viral load
X—X T cell response

Response
—_

Time

(i) Acute

(B

Response
 —

]

Time

(if) Resolution

G}

Response
e

Time

(iii) Chronic

Choose the best possible combination

1.
2.
3.
4.

A — (i), B — (iii), C — (i)
A — (i), B — (iii), C — (i)
A — (iii), B — (ii), C — (i)
A — (i), B  (ii), C — (iii)

94, R §a T WX Fai #H 9T A arelr
gieRfert & [Iffea 3uaet @ &1 7 3uqaf
Wagaﬁf:ﬁﬁrqwmﬁ?r%l T IH
afdest 3uaell & 9@ Y aUr T 1A

39adit & A fAET arfoer # wEdd 8

TAH | A
A IF, garr mgrerropEt | () | 19A
T TUd &
B |aree ;fRrast qar (i) | 19D
RGN & e §
C  wyw BHRAHT aEr (iii) | 1gE
D yfdsrer guet & 3remar | (V) | 196
S AT gHE faRrse
T T8l &
E  |edrsaer Breeh & e | (V) | 1gM
W o A
1. A—(i), B (ii), C - (iii), D - (iv), E- (v)
2. A—(ii), B — (iii), C — (iv), D — (v), E— (i)
3. A—(iii), B — (iv), C — (v), D — (i), E— (i)
4. A—(iv), B  (iii), C — (v), D — (i), E- (i)
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There are various subclasses of antibodies
found in body fluids and body secretions.
Many different functions may be attributed to
these subclasses. Given below in column |
is major functions of different subclasses and

column 1l consists of the name of the
subclass.
Column | Column 11
A | Binds to macrophages | (i) IgA
by F.
B | Binds to mast cells (i) IgbD
and basophils
C | First B cell receptor @iii) | IgE
D | No major specific (iv) | 1gG
function known other
than antigen binding
E | Protector of mucous (V) IgM
membrane

Select the correct combination:

1. A-—(i), B—(ii), C—(iii), D —(iv), E- ()
2. A—(ii), B—(iii), C—(iv), D — (v), E- (i)
3. A—(iii), B—(iv), C—(v), D— (i), E- (i)
4. A—(iv), B (iii), C —(v), D — (i), E- (i)

fahre & ek 9Rd =al=afhar & ar
THE YRR § Iald U IHeards
AR ary | HITART T TAT HE FEX
el PRAFBT & F& 0T AT JoIar Frad
€l IR T S gdl Ao # ST
gAe & faT geaged Ry S a@hd €, Ser
d YA Hel TN & AR TR A g
1S WX o gl Aol & Yoo fhar
ST Fehell &, Hel AR I TIod el
fow| wifeerr aer @ e, Hel HifAwRBT
T AT duHAT A fadee oo, S e
Aol kA @ AT et g, sifaRerdd: aRa
fhar ST dhdr &1 FIRST 9w qAw qAT
RPN HT FagR fha di=afhar @
e 82
1. IRIAT G Td T HIRABHE, et egeei
3 ishaT el B
2. S dA AT I g §
Stafeh FoT PRAR HFATTA I fohar
celtelr &

27

95.

96.

3. I 9 IFAIA e deafshar geiid g,
SR T PR I St
el g1

4. el GHR I HIRIGR HeJaArdh
Jeafeshar e &

Instructive and permissive interactions are
two major modes of inductive interaction
during development. The following compares
some properties of cell lines and cord blood
stem cells. Cell lines, which are stored in
liquid nitrogen, can be retrieved for
experiments, where they behave as per their
original self. Cord blood can also be retrieved
from liquid nitrogen for procuring stem cells.
Unlike cell lines, the stem cells can be
additionally induced to undergo
differentiation into desired lineages, which
are very different from their original self. The
behaviour of cell lines and stem cells is
analogous to which of the interactions?
1. Both cell lines and stem cells show
instructive interaction
2. Cell lines show instructive interaction
whereas stem cells show permissive
interaction
3. Cell lines show permissive interaction
whereas stem cells show instructive
interaction
4. Both types of cells show permissive
instruction

3THRSTT JFOTAT3it Jar HifAerr fafrsrantor

& 9R & fFY I FT FYA Aead §

A. THRS GHAT ool FRSF Bt ol

B. 3éReld RIHFET HR& & Thd g oI
FRFNT & T TAE # 3 g &
TqUT FIRABIIT BT Teh q@A JHEET Toh
IMET A g

C. 3MHRST & Hgdl Jd Uh dgell & oA
R §, PIAFBT 7 A T AT
¢ aur RRelY quy s g fRuiRa 78t
gl

D. 3THReT Jaurard gfaefaa fafersdiemor

F gfeafaa &
IRFT FUAT FT DIA-TT TIToleT TET 87
1. AduT B 2. BAATD
3. CaurD 4. Ad@uIC
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Following are certain statements regarding

morphogen gradients and cell specification.

A. Morphogens are always transcription
factors

B. Morphogens can be paracrine factors that
are produced in one group of cells and
travel to another population of cells

C. When the concentration of a morphogen
drops below a certain threshold, cells stop
differentiating and never get determined
to another fate

D. Morphogen gradients are involved in
conditional specification

Which combination of the above statements is

true?
1. AandB 2. BandD
3. Cand D 4, AandC

ST AT #T dhe fSEer st aw

AHIUBT & WIS TUr arfgdt & o fafrse

IFAAHAT Y AT AT g1 5T TeH H,

et A=t & sla-ar @ &2

1. 3gfisHr & arsfsa qur 37sr afadhr
Bree X agfea afear

2. 33T Beell & B3 aur mftsst &
sTgf3eT anfar

3. 3isT Siell W Rse aur o] ool =X
CIREC

4. 378 eell X ANREASFH AT shro]
freel W aper et

Successful fertilization in sea urchin demands

specific interaction between proteins and

receptors of sperms and eggs. In view of the

above, which one of the following

combinations is correct?

1. Bindin in acrosomes and bindin receptors
on egg vitelline membrane

2. Bindin in egg membrane and bindin
receptors in acrosomes

3. Resact on egg jelly and bindin on sperm
membrane

4. Proteasomes on egg membranes and
complex sugars on sperm membranes

T ue WINEITHw yurslela &1 ara
Quilg HaEum3i & dey 7 fFY I ¢

A. 30T 3T AT YSHII] HT Herdel
MATPR 3GTAT H °gfed giar &l
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B. HIEY WRIg 33 &l Gl ok al &ar &

o FIfAT fAHTST, FeT 3aTAT FoIdT
gl

C. TX ¥UT 3787 W IRk ETeiferor Tam
sifaRed faem, afder saear &
aRkurfaa giar &l

D. #0T STel Il § YT ISl HaEAqT
3UqaRdT: AT & Jrar gl

3UNFT HUAT T HiT-GT ATl TeT &2
1. AJam B 2. Baurc
3. CdurD 4. DTATA

Following statements are made in relation to

the five widely recognized stages of

Arabidopsis embryogenesis:

A. The fusion of haploid egg and sperm
takes place in Globular stage

B. Rapid cell division in two regions on
either side of the future shoot apex forms
Heart stage

C. The cell elongation throughout the
embryo axis and further development
result in Torpedo stage

D. The embryo loses water and becomes
metabolically inactive in the Zygotic
stage

Which combination of the above statements is

correct?

1. AandB

3. CandD

2. BandC
4, Dand A

SAIfhell & Ycdeh WS H 3T JAT 99T

FHE3T T [AFE U9 TWIWT & aR & R

T HUT FeeTad €

A. fEre aur vAdses i fdcafaa
SIS e S g@rT afea g §

B. 'favrery aur UTdges T @dd
JfFcaidd TIges aur fdee wieEr
HI FTHCTFT Pl aTell PITARIIN
T i I=AafHar garr S @
ST B

C. Tarer 3iffcaea w3 & gssarr
3fAcTeFd gar § aUr 3¢9 aREX Yaurdr
eI Bl

D. 8361 Ueh 3fefollel HRh ¢
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E. VAdSes Uah HIGsh SRS g adl
TS AfFcasa FifRFRT & defea
afedt & Shsar g1

IWFT FUAT F AT A= & T Hi-ar

TEr &2
1. CauaTE 2. C,DTTE
3. DJUTE 4. AJATB

The following are statements regarding the

development and maintenance of anterior and

posterior compartments in each segment of

Drosophila:

A. Expression of wingless and engrailed is
activated by pair-rule genes

B. Continued expression of wingless and
engrailed is maintained by interaction
between the cells expressing Engrailed
and Wingless proteins

C. Hedgehog is expressed in wingless
expressing cells and forms short range
gradient

D. Hedgehog is a transcription factor

E. Engrailed is a secretory factor and binds
with the patched receptor of the wingless
expressing cells

Which one of the following combinations of
above statements is correct?
1. CandE
3. DandE

2. C,DandE
4, Aand B

C. elegans H 39T HI TG H Th WS
RRAAT Td FS IJcady FRART 7T
At §1 9T T™AT H SA RN Hr
AT H FASH & v T = w@er v
9 I gRONH FEAad &

- IfE ToRs FIfRET A td W F
AT AR fGam Srar g, e E@Eer A
T PRSP AT g1 ofdl JdT
79T T TahTe 18T &I

- I e IR & wliv Rua o
ercaadT AR (S T gEeTH
FPIAFT FgaTdl §) P AR AT AT §,
ar P e AT AET g

- AR @ mE T qdem A o &
AT TEw ARER, AN ARRUG:
37Tl AT g, HIT HITABIT & AT
&I, 3eTehl ST9Tg, ofdl gl

HIT AT & TR H $6 HUA fAetad &

A. TERS RIS Wb FHI HH AT gl

B. #IT TITAT I HHCIAT IW=1dTell
el HIRASR, Teh FAGAAT FHg
FAT &

C. & & ¥ did 3NTcagdr IS T
TIGAT H T oIt

D. FEY HIfADT 1° HITART & FT H T
Il §, TUT Gl % &l HIfABR 2°
FIfRNFTT T A FI A ol

E. 1°HIfAST Teh 3169 IREX STFECTohiesT
Hoh ATfad ar gl

3RIFd g aRomAr § 3RIed FU=AT
& PiA-U IS I I § ?

1. A BT C 2.

3. DAUTE 4.

A, BdarbD
B,DAUTE

. In C. elegans, an anchor cell and a few

hypodermal cells take part in the formation of

vulva. The experiments performed to

understand the role of these cells in vulva
formation and the results obtained are as
follows:

- If the anchor cell is killed by laser beam,
hypodermal cells do not participate in
vulva formation and no vulva develops.

- If six hypodermal cells closely located
with anchor cell (called vulval procursor
cells) are killed, no vulva develops.

- If the three central vulval precursors are
destroyed, the three outer cells, which
normally form hypodermis, take the fate
of vulval cells instead.

Following are certain statements regarding

vulva formation:

A. Anchor cell acts as an inducer

B. Six hypodermal cells with the potentiality
to form vulva, form an equivalence group

C. Three, out of six, hypodermal cells partici-
pate in vulva formation

D. The central cell functions as the 1° cell
and the two cells on both side act as the
2° cells

E. The 1° cell secretes a short range
juxtacrine signal

Which combinations of the above statements
have been derived from the above experimen-
tal results?

1. A BandC 2.
3. DandE 4,

A, Band D
B,Dand E
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aredt 7 gfade 3uTTgSt & cdfed I &

SR # F HYA Feaa: &

A. Imsarieiae SEhEhe duT 36T
FATTIAT Feeak el T@e 8 S5 &

B. 3sSedld 20 HiaaT IifTw &l

C. Tl i 4-plaA raTal & Tl o
ar S

D. UEIYS3sH AUl WX 8l &1

IRFT YA & A7 TS & & FHiF-ar

TS HEY 87
1. A Baarc 2. A BQTYD
3. B,CaurD 4. A, CTUTD

Following are certain statements regarding
terpene class of secondary metabolites in
plants:

A. Isopentenyl diphosphate and its isomer
combine to form larger terpenes.
Diterpenes are 20 carbon compounds.

All terpenes are derived from the union of
4-carbon elements.

Pyrethroids are monoterpene esters.
WhICh one of the following combination of
above statements is correct?
1. A BandC 2.
3. B,CandD 4,

0 ow

A,Band D
A, Cand D

Tt ST (AT3), 3T A5 ST a1 ord-

faflrse &g Siet & gefihd §1 58 Fefieor

W R T $& FY fFFead &

A. ATS A T 3TH TS ST § J4T 18 C
TS 9y fafdrse Sier B

B. #ATSB U& 3HIH TS Sl & T ATSP Ush
o fafse Se B

C. #A3Q Uk HTH TS il § AT ATSA TH
oy e Se B

D. ATSH Tk A AT Sl § JUT A15Q T
oy e Se B

SHIFT HYUAT § FE Scck o

1. Adur B 2.

3. AT A 4.

Caar D
AT B

The nodulation (nod) genes are classified as
common nod genes or host specific nod
genes. Some statements related to such
classification are given below:

103.

103.

A. nodA isacommon nod gene and nodC is
a host specific gene.

B. nodB is acommon nod gene and nodP is
a host specific gene.

C. nodQ isacommon nod gene and nodA
is a host specific gene.

D. nodH isacommon nod gene and nodQ
is a host specific gene.

Choose the correct answer from the above

statements:
1. AandB 2. CandD
3. Aonly 4. Bonly

TaHIfe aregdt H CO, TATNEOT & aR &
& T $o HYT Frerad ¢

A. TGSIAS TeollgH &l HRATS HicdsTdede]

Tk & SRIT HaFerel 1,6-SISHIEhe
3carfed AT &

B. C, ATdIoNT YehIeraResT Hiaad dash
& NI FASOIHBT F TerSHT 1 dlt
# aRade afea g g

C. C,ldeT Th & GNIe, 4-FTeel 3l &
NAD-#felh Teali$H CO, HeFd &Ll &,
Hole T 3-Pladd 3Fd, glswde T gl

D. $HEgedl 3Fd U (CAM) & aRTe
Aot e FASOIRBT & IT A
Tafed grar &, dr e 7 At
% IAF EI ¢

3RIFT HUAT & ToIo=T TASTAT H T HiA-Ar

Tsh TEY &7
1. A BaurC 2. A, CTuD
3. B,CauarD 4. ABTUTD

Following are certain statements regarding

CO, assimilation in higher plants:

A. The action of aldolase enzyme during
Calvin-Benson cycle produces fructose
1,6-bisphosphate.

B. The conversion of glycine to serine takes
place in mitochondria during C,
oxidative photosynthetic carbon cycle.

C. During C, carbon cycle, NAD-malic
enzyme releases the CO, from the
4-carbon acid, malate yielding a 3-carbon
acid, pyruvate.

D. Malic acid during crassulacean acid
metabolism (CAM) is stored in
mitochondria during dark and released
back to cytosol during day.
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Which one of the following combinations of
above statements is correct?

1. A/BandC 2.
3. B,CandD 4,

A, Cand D
A, Band D

qreul & Stererd a2t offa Ta orgur gfeRiy

FI AET ool H Ulsafle 33 (ABA) &1

HAHT ¥ HET F3 FR, frtad §:

A. 3efel@el HRe DREBL Ul DREB2,
ABA-3IThIrl Sl & Iealrdeh &
FAYHATE 3aTdar ¥ ABA-TR Ifa @
Fierd gl

B. LEATYT RD29 S &3 AT I ABA
IR FT B

C. ABA-3IfhaRl Siiel 3eeirareh & o
fFerdicrss ABRE 3@ad 3dfase &

D. ABA-3Iishardl Sl & ait-rgfderaicrss
fASTelleRtuT-37=fshardlT 3/aad (DRE)
sufeya gl

IRIFT HUAT & Vo= TS F T HiA-aAr

T$ ABA & T & TEr &2
1. A BauIC 2. A CTUD
3. B,C,durD 4. AT A

Many factors related to the role of abscisic

acid (ABA) in contributing to drought, cold

and salt resistance in plants are listed below:

A. The transcription factors DREB1 and
DREB2 bind to the cis-acting elements of
the promoter of ABA-responsive genes in
an ABA-dependent manner.

B. ABA induces many genes such as LEA
and RD29.

C. ABA-responsive genes contain six-
nucleotide ABRE elements in the
promoter.

D. Nine-nucleotide dehydration-responsive
elements (DRE) are present in ABA-
responsive genes.

Which one of the following combinations of

the above statements is correct with respect

to ABA?

1. A,BandC 2.

3. B,C,andD 4,

A, Cand D
A only

fAedRfees 3mer (GA) & Jefohar & arew
Fas a AT T aTer F§ FRAT B

3¢T80T fAeIad &
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A. DELLA &3-37dfdfSed GRAS Wl &
3eollgeh o ATT GA-STIT SHIDRRI &l
AT qUT 3TFT 3fRTTFT Fr Aehatr|

B. GA-IITEI Thol I GRAS & HIY S|

C. GRAS®I 26S NEAAH GaRT AGTIh!
FOT TG IhY & v ARERIT H=r

D. §&H - RNAf7efid GRAS 9l
3eaFd &1 374 fFgaoT)|

o TS H SlT-a7 Th T § 2

1. AduTB 2. Bduic

3. CaurD 4. AQUTD

Examples of many factors that regulate plant

height in response to gibberellic acid

(GA) are listed below:

A. Binding of a GA-bound repressor to the
promoter of the DELLA domain-
containing GRAS protein gene and
blocking its expression.

B. Binding of the GA-receptor complex to
GRAS.

C. Directing GRAS for ubiquitination and
degradation by the 26S proteasome.

D. Micro RNA directed down regulation of
the GRAS protein expression.

Which one of the following combinations is

correct?

1. AandB 2.

3. CandD 4.

BandC
Aand D

aredl & e vd faehr &1 g TEelt

T Feare wE aew g §

Uil | Ufdelie Tohdel Ifdem3it & a &

R T $o FY Frerad &

A. FFT VR AT 3regfhar afeT &
UeITcHS fATThl & FT F HIH = ¢l

B. 3Tl d& a1 ¥ 30 R anfeat &
T Tell gl

C. Ufelied amer ETRL (VT 3rfshar 1),
HT FlaTFge BT 3T T & & 3idfase
AT ¢ St BT fhaw 3oRE &9 &
AT B

D. EIN2 (Uf¥elleT-3erle 2) Ush R Breelr
9T &l FfSd A gl Wifesicasd
qIeul & JIuTH U Adlfgal H ein2
ScuRade, Vel Jrefohansit &1 Seaarget
T g
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3UNFT HUAT AT HieT-AT ATl Tgr &2
1. AJuTB 2. Baurc
3. CdurD 4. DTATA

Ethylene is an important plant hormone that

regulates several aspects of plant growth

and development. Some statements are given

below in relation to ethylene signalling

pathways:

A. Unbound ethylene receptors work as
positive regulators of the response
pathway.

B. There are more than two ethylene
receptors known to date.

C. The carboxy-terminal half of the ethylene
receptor, ETR1 (Ethylene-response 1),
contains a domain homologous to
histidine kinase catalytic domain.

D. EIN2 (Ethylene-insensitive 2) encodes a
transmembrane protein. The ein2
mutation promotes ethylene responses in
both seedlings and adult Arabidopsis

plants.
Which combination of the above statements is
correct?
1. AandB 2. BandC
3. CandD 4, DandA
Tdgd & 3Wd  NaEddd JAr

gafAar fAef@a Far g1 Taaa &

IWIT R & o Sarer gaEedfas Fear

W R T Fo wYA AeTad B

A arEfEEe @ aftia Hede

B. af¥fd el 3y« dur &¥d Uged
JitgArenfady

C. Wagsll dF & 3feu-ale Agal & aftia
T H 3 Jgra

D. Hagell dF & 3Td gid Afgdr 4 &1fda
T H i Jgra

3H HaEUT H T # & HiI-a1 Th @

T 82
1. AF A 2. AdYdr B
3. AF C 4, BdUr D

After hemorrhage, a subject develops hypo-
volemia and hypotension. Following are some
of the statements regarding homeostatic
measure taken by the body after hemorrhage.

32
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Increased release of vasopressin
Increased water retention and reduced
plasma osmolality

C. Increased rate of afferent discharge from
D

w >

low-pressure receptors of vascular system

. Decreased rate of afferent discharge from

high pressure receptors of vascular system

Which one of the following is NOT correct in
this condition?

1. OnlyA 2.

3. OnlyC 4,

Aand B
Band D

U fad ardl & 398T, dcd Sterarg 9id A

T W I FSAT & HROT HAh FHee

T §1 O Weael & X AeigE FSAT A

IWF HWHASE @ Jar §  gAT I

FATANT d¢ S gl FSAT & AT

aUIHI & IR H Th MUl garT &

T Fo e FeTad B

A. IFouR ARIRS daT F g8AT S8 IR
gleT &1

B. fraY off emiiRe aa & forv caar &
3 Y& ag AfAF gl

C. 3RIA 3GEAT H ARG dAT FedT gl

D. arfger hoTeT euay afies aa &

IRH g &l
et F FiA-ar v T A L
1. AT A 2. AdAar B
3. #AMC 4. Cau D

A visitor to a region of hot climate is more

distressed by the heat than the regular

resident. Within a few weeks, the visitor is

more comfortable with the heat and capacity

for work is increased. Following are some of

the explanations given by a researcher

regarding acclimatization to heat.

A. Sweating begins at a lower body
temperature

B. Blood flow through skin is high for any
body temperature

C. There isrise in resting body temperature

D. Vasoconstriction starts at a lower body
temperature

Which one of the following is NOT true?

1. OnlyA 2. AandB

3. OnlyC 4, CandD
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HIARIAT (GC) TAT FTdT HiAwI3T (TC) A
IRETROT H AR IoTd g

A. TC &I 38T GCH soedfas g
AHR

B. GCH 3HT:TdIT it ararefisifaa
g, R TC & 1|

C. TCH faTdes vd »fAwr & 3

g Fifaeierar At afed 81d &, g GC
H A7 fAeges afea gar gl

D. GCIATTC® gt & 3dl H Uged Hfelel
ireATfes o T S A
T 3 & Fia-ar adr 78t B
1. #AFTA 2.
3. Bdu C 4.

AdTdr B
AT D

The difference in circulation between glo-
merular capillaries (GC) and true capillaries
(TC) are described by a researcher in the
following statements:
A. The hydrostatic pressure in GC is
higher than that in TC
B. The endothelial cells are fenestrated in
GChbutnotinTC
C. Both filtration and fluid movement
into capillary takes place in TC but
only filtration occurs in GC.
D. The plasma colloid osmotic pressures
in both the ends of GC or TC are

similar.
Which one of the following is NOT correct?
1. OnlyA 2. AandB
3. BandC 4. OnlyD

J9 I FH W I TRCUCH h B8 W ThIT
ISl & TRTRIARGRACT Hfed g3l
YRTRIYRShAUT T Teh QAMerehcl @Ry & oy
areTe faFaad gl

A. TSR @ afshaor

B. cGMP WEHISEUTEST Hl TeHA

C. Na' JoTral T ¢ glell

D. 3 &1 Afagaor
YHRMAREFAT & &t & & Sia-ar afeq
g g3m?

1. AT A 2. HAE B
3. AT C 4. CTAT D
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When rods of retina kept in dark, were
exposed to light, phototransduction occurred.
Following are some explanations given by a
researcher regarding phototransduction:

A. Activation of transducin

B. Inhibition of cGMP phosphodiesterase

C. Closure of Na* channels

D. Hyperpolarization of rods

Which one did NOT occur in photo-
transduction

1. onlyA 2.
3. AandC 4.

only B
CandD

U fadfa ufdead & f@arer df¥er dgsi
A facga: AT fFr m=r gur ar
da3it @ diear@d 9t w1 dgee
sfafaf@a fear am dfiFer 389 g it
& JEIfhar FAY Wegdt @ Jadye faow
IReford foRaT amam| Sfea sddger faee &
T T §Hg @el § d HI-AT TH

9T& AT gEm?
1. 0.05 msec 2. 0.5 msec
3. 0.5 sec 4, 5.0 msec

The afferent nerve fibres of a stretch reflex
were electrically stimulated and the
contraction of the muscle innervated by
efferent fibres was recorded. The synaptic
delay was calculated from the time points of
the nerve stimulation and response of the
muscle. Which one of the following time
durations will be probable value for the
observed synaptic delay?

1. 0.05msec 2. 0.5msec
3. 0.5sec 4, 5.0 msec
ISICE FHI HT giaulslrs Td  fader

faeg¥d Hohde, HYURUIE: TR &I a9 H
gig ¢, gead: Fifeh Heieedle ddsies gl
YA T w ARTT e & faw e
&r Y AR Ryt # Hia-a1 tF e 82
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112. A convenient and reasonably reliable
indicator of the time of ovulation is usually a
rise in the basal body temperature, possibly
because progesterone is thermogenic. Of
the four situations given below, which one is
ideal for ensuring pregnancy  after
intercourse?

Body —_— -

Relativelevels =
Relativelevels N
~
,
N

Relativelevels W
S
\
e
Relativelevels &

113. R g & Sfig X &1 AfFcafea &
grAleT &1 3ufeufa & aRa g 81 3egafis
faeevor & gefar & gdfaer Tha ar =T
Letl 2T Let2 GaRT YRGhiAT 8ldl gl il
X @ HfFIfFT 34 gt # egf@a Hir
R St AT Let WA Y 3ifa-31feTea
F, Let NEAT I IBT8 & AT S GleAl I
T T Ad gl AT & 3uRRyfa &

ST X Ffr dfFcafFa & aRoma B
g gl
aer T X &
sfafeEa
WT ++
Letl OE ++++
Let2 OE ++++
Letl KO —
Let2 KO —
Letl OE —
Let2 KO
Letl KO ++++
Let2 OE

IWIFT & AR R, A1 al@eni § F
FlA-AT fFY T V&0 & T FScdHT Al

@rdr 872
1.

Hormone

Activates
both

Letl Let2

Both combinatorially
activate

Gene X expressed

34

Let2

2. Hormone

activates activates

—— gene 'X’
activates

3. Hormone — Let2 — Letl
activates activates

. gene 'X’'
activates

Letl

activates inactivates

4, Hormone Let2

!
——— > gene X
Let2 is arepressor &

of gene 'X’

113. In an organism, expression of gene ‘X’ is
induced in the presence of a hormone.
Genetic analysis showed that the hormonal
signal is transduced through two proteins Letl
and Let2. The expression of gene ‘X’ was
studied in lines over-expressing (OE) the
active Let proteins, knock out (KO) of the Let
proteins or combination of both. Results of
expression of gene ‘X’ in presence of the

hormone is summarized below:

Lines Expression of
Gene ‘X’

WT ++
Letl OE ++++
Let2 OE ++++
Letl KO —
Let2 KO —
Letl OE —
Let2 KO
Letl KO ++++
Let2 OE

Based on the above, which one of the following
pathways best fits the observation made?

1.

Hormone

Activates
both
Letl Let2

Both combinatorially
activate

Gene X expressed

2. Hormone — Letl — Let2
activates activates
—— gene X’
activates

3. Hormone — Let2 — Letl
activates activates

—gene'X’
activates

4, Hormone — Letl — Let2
activates inactivates

1AV4)
— > gene 'X
Let2 is a repressor g

of gene 'X’



114.

114.

115.

ar TEieX S AT & 50% aar ¥ar & 50%
HofleT &1 9T &, SET RTUTIEA e g
€| Sielehl & aHeolelel & NI & T3
H A Fla-A 6 3 AR S 3Tddd
Aarere &3

1. 3caRddel 2.
3. ¥TadT Teholel 4.

QTSI
qITaRoT

Two siblings who inherit 50% of the genome
from the mother and 50% from the father
show lot of phenotypic differences. Which
one of the following events during
gametogenesis of the parents will maximally
contribute to this difference?

1. Mutation

2. Recombination

3. Independent assortment

4. Environment

T gRledd g€ W faar:

A phenotype

A

H
X substance —— H substance

jg

B phenotype
H Ucollel 9erd X & geryy H & gRafda
T B
h Ucollel 9ard X &t H & gRafda agr &
Hehdl TAT ATUNET ‘O’H TRE o AT B
A Ueolied Uerd H I gRafdd adr g Jr
TALTOTHET AT TRE o ST g
a Ucdlad 9ty H A uRafdd =18 &
ghT|
B Uceliel 9ard H & aRafdd aar § aur
TALTOTIET B T P o ST gl
b Ueollel Yerd H & gRafda a8 &
|
A SI&TUTYRY dTel STTFd ! B SI&TUTY®T arel
IfFd & JESARA el W O ALTUTIERT 1
a8l gl P gEet § SilF-ar e
3IRIFd F8T0T I of ST FhelT g7

1. Aahh x BbHH 2.
3. AaHh x BBHH 4,

AaHh x BBHh

AAHH x BbHh

35

115.

116.

Consider the following hypothetical pathway:
A phenotype

A

H
X substance —— H substance

\B

B phenotype
H allele converts X substance to H
substance
h allele cannot convert X to H substance
and leads to phenotype ‘O’
A allele converts H substance leading to A
phenotype
a allele cannot convert H substance
B allele converts H substance leading to B
phenotype
b allele cannot convert H substance
An individual with A phenotype when
crossed with that of B phenotype has a
progeny with O phenotype. Which one of the
following crosses can lead to the above
observation?
1. Aahh x BbHH
3. AaHh x BBHH

2. AaHh x BBHh

AT HIfAe FaX HIfeT ger, X, Yaar z ¥
fafése, 1@ 8 A & IUrgET T sUREATT AT
IRt & AT qur e arferer &
ZMAER aRefeud Sl 3eurg A, B, C T D
& 3cUIGe] H 3eTehl &TAT & v 3ifehd T
|

vabrid' Human chromosomes -Gene products
cell _ _present ] exprgssed ) _
lines [1[2[3[a[s5[6][7[8/A[B[C]|D
' X A+‘+‘+A+‘ ‘ \ . ‘—‘+. A+‘
v [efel T Telel T [w]-T-T+]
z +| 1+ + ‘4- + |+ | =]+

a3 St & & 93 & fov e

fedt & @ frad JORET F1 3TFAdH

fAfeses &2

1. 9URE 5W Sl A IURE 3 W S B,
U 8 W SiT C FAT IOREF 1 W
ST D

2. IAUHASW SHTA TUT AW IURE 3 W
SiieT B

3. IV 8 W il D, IJURH 1| it C,
OIS W Sl BIURT 4 T ST A

4. IURIFS5 W SHeT A, ORGEF 3 W ST B
qAT JURF LW ST D

4. AAHH x BbHh



116. Three somatic hybrid cell lines, designated as

117.

X, Y and Z, have been scored for the presence
or absence of chromosomes 1 through 8, as
well as for their ability to produce the
hypothetical gene product A, B, C and D as
shown in the following table:

Hybrid ' Human chromosomes |Gene products
cell present | expressed )
lines [1]2[3[a[5]6/7/8/Aa]B|C D
[ x '+'+1+4+‘ 1 =+« =1+
Y .+'+’ ‘ A+‘+. . ‘+‘—'—.+
pA + | ‘ [+ [+ [+ +]|=-]+

+ + +

Which of the following option has most
appropriately assigned chromosomes for each
of the given genes?

1. Gene A on chromosome 5, Gene B on
chromosome 3, Gene C on chromosome 8
and Gene D on chromosome 1

2. Gene A on chromosome 5 and Gene B on
chromosome 3 only

3. Gene D on chromosome 8, Gene C on
chromosome 1, Gene B on chromosome 5
and Gene A on chromosome 4

4, Gene A on chromosome 5, Gene B on
chromosome 3 and Gene D on
chromosome 1

fawt R, el gfdelas Rvsgeas &

TEAUT PITeIel YT T g STET Tehel
fafeerg afea gam &, 1 aiar 2

red 3catfed ZIAS H g Hehcl B

A. HTUROT SfieT 3iIshd aTell IJURL

B. IfAeNfAd Sie 3fefshal aTell IURL

C. S T faeluet Jard Uah gfashar
T

D. EfaIuied Td faeusl g Uk 3Hehel
TR

E. gfaeui vd fAeus god v Jorgd

g T T & fov foes daeer &7 8

RIeT-AT SUGFcTH gIa:
1. A/B,CandD 2. A BandE
3. B,C,DandE 4, A,C,DandE
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117.

118.

118.

The following diagram shows meiotic pairing
in an inversion heterozygote and a point where
single crossing over has occurred

D

The resulting gametes produced may have

A. the chromosome having normal gene
sequence

B. the chromosome having inverted gene
sequence

C. adicentric chromosome with duplication
and deletion

D. an acentric chromosome having
duplication and deletion

E. the chromosome having duplication and
deletion

Which of the following combination will be

most appropriate for the diagram shown:

1. A/ B,CandD 2. A, BandE

3. B,C,DandE 4, A,C,DandE

T afFaal # F &l T Ieai@d
e & foT 3caerdr Veelrel &l
3TATH: G TgA PIM?

1. Tk Fed H AR, STeT U AfelargE
werdY faReh faEATSIT & T@T & aur
3T A Td qF D3 g

2. TH X-Ugdfeld goEr faoves & fifsq
T gl

3. JNfeRET Ivermdr faaves & difsa s
1 Tar

4. X-HgelfIeid gsTdl faaven & difsd g7
&1 ar

Of the following, which one of the individuals
will NOT necessarily carry the allele
responsible for the mentioned trait?

1. A woman in a family where an autosomal
dominant trait is segregating and her
mother and son are affected.

2. A daughter of a man who is affected by
an X-linked dominant trait

3. A father of a child who is affected with an
autosomal recessive trait

4. A father of a boy affected with X-linked
recessive trait



119. &% # @ Hi-41 AaTer HHE T 36H
e $HSR &I FE Aellel 872
Aarer HHE Flalgese SR
A | dfeareEmsi |0 |
b))
B. | Sewrsfad (i) | Feififeaer 5
C. | yawrsfaar (iil) | fFenfer
D. | i (V) | rarafBenie
V) |73
1. A-(iv), B-(i), C-(iii), D-(ii)
2. A-(ii), B(i), C~(iii), D-(iv)
3. A-(iv), B-(i), C-(ii), D-(v)
4. A-(i), B-(v), C-(iii), D-(ii)
119. Which of the following is the correct match of
the algal group with its food reserve?
Algal Group Carbohydrate Reserve
A. | Bacillariophyceae | (i) | Oil
B. | Xanthophyceae (ii) | Floridean starch
C. | Phaeophyceae (iii)| Laminarin
D. | Rhodophyceae (iv)| Chrysolaminarin
(v) | Starch
1. A-(iv), B-(i), C-(iii), D-(ii)
2. A-(ii), B-(i), C-(iii), D-(iv)
3. A-(iv), B-(i), C-(ii), D-(v)
4. A-(i), B-(v), C-(iii), D-(ii)
120. 3T 39el SR IUTEHAT & YR T

3T SHETOR3T (A, B, C) 1 Ugdlel 8 T
QNEThdT Teh AT GLETUT FeTfold Harl gl
et & aRome e o= g

)
gyeyoT A |B |C
LG i
Ao oTer + |+ |+
ATSTH-SERIY -t

3WIFA & HUR W, ggame 75 Siar] 3
uifferd: &

1. Enterobacter, Salmonella, Escherichia.

2. Escherichia, Salmonella, Enterobacter.

3. Salmonella, Enterobacter, Escherichia.
4

Escherichia, Enterobacter, Salmonella.
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120.

121.

121.

A researcher conducts a standard test to
identify enteric bacteria (A, B, C) on the basis
of their biochemical properties. The result is
given in the following table

Bacteria
Test Al B C
Indole +| - —
Methyl Red + + +/—
Voges-Proskauer - - +

Based on the above, the identified bacteria A,
B and C are most probably

1. Enterobacter, Salmonella, Escherichia.
2. Escherichia, Salmonella, Enterobacter.
3. Salmonella, Enterobacter, Escherichia.
4. Escherichia, Enterobacter, Salmonella.

Ingaiaat & yAa@ afdfie aagh
@R fFsTad gl

A B C D E Monocots Eudicots

THE AE HAT: glafafica ad

1. Astrobaileyales, Nymphaedales,
Amborellales, Chloranthaceae, Magnoliids

2. Amborellales, Astrobaileyales,
Nymphaedales, Magnoliids, Chloranthaceae

3. Amborellales, Nymphaedales,
Astrobaileyales, Chloranthaceae, Magnoliids

4. Amborellales, Nymphaedales,
Chloranthaceae, Magnoliids, Astrobaileyales

Following is a cladogram of the major
taxonomic groups of the angiosperms:

A B C D E Monocots Eudicots

Groups A-E represent respectively:

1. Astrobaileyales, Nymphaedales,
Amborellales, Chloranthaceae,
Magnoliids

2. Amborellales, Astrobaileyales,
Nymphaedales, Magnoliids,
Chloranthaceae
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3. Amborellales, Nymphaedales, 3. A- 33, B- galt, C- @Y, D- &=
Astrobaileyales, Chloranthaceae, P
Magnoliids 4. A- el B- $59, C- |4, D- Tl

4. Amborellales, Nymphaedales,
Chloranthaceae, Magnoliids,
Astrobaileyales

123. The phylogenetic tree of amniote vertebrates is
given in the following diagram

122. 9roft 9 & @y mﬁmm?-r e o ot
qEY F&T07 fFerad ¢ |
. Ancestra
A. W a; qu\:f 313]- ﬁTﬂTr hl TATeT amniote (B )
B. FIRIE s Hr A
C. TOeH T FI Thsd
D. 37 e ¥ e Qe gfasa The groups labelled A, B, C, D are
. . 1. A-Snakes, B-Turtles, C-Birds, D-Mammals
IRIFT & HUR W 71 Tl 7 & 2. A-Snakes, B-Turtles, C-Mammals, D-Birds
FIT-TT Tk 92gaT [Qera & e 3. A-Turtles, B-Birds, C-Snakes, D-Mammals

4. A-Birds, B-Turtles, C-Snakes, D-Mammals
e & #g T &7

1. ABaam C 2. B,Caar D 124, IOTH IOMGT qAT 39 SHE T & &
3. ACdar D 4. ATUr B FY I gAeT AeTad &
. . A. 3TRAUE-AT oI
122. The following are some important features )
which are commonly associated with animal B. q”}‘c FRSI-AS
development: C. THS ATH-uihacafeay
A. Position of anus development with D. ¥ anfreanfar
respect to blastopore >
B. Method of cell division E. aRT Asel-fafieaian
C. Mechanism of coelom formation F. $9R ART-30fharcefeas
D. Cleavage pattern during egg development [ m ¥ & FA-97 °F T9T W
Based on the above, which one of the following 1 gfqafda @war &7
combinations differentiate the development of 1. ACE 2. Bdur D
deuterostomes from that of protostomes? 3. AT B 4 HEF
1. A, BandC 2. B,CandD
3. ACandD 4. AandB 124. The following are matches made between

adult animals and their larval forms:
Copepods - Nauplius

Sea cucumber - Zoea

Sea urchin - Echinopleuteus

Crabs — Auricularia

Star fish — Bipinnaria

Brittle star - Ophiopleuteus

WhICh one of the combinations below reflects

123. 3odl HARTHAT T AT 9T geT e O
H o = gl

""I."'I.UOPUP

Ancestral
amniote

—C D) INCORRECT matches?
1. ACE 2. BandD
A B,C,D & Rafgad &g & 3. Bonly 4. Fonly

1. A-9Y, B-#g, C-9&fl, D-Fcfelr
2. A- ®Y,B- ®d, C- &0, D- uah



125. g 3 i wonfaat 1 qar 2 &1 siee aifaar
(by, by) dUT FIOT aIfdAT (dy, dy) & SR H Ry

125.

126.

N 5T FUAT § T HIT-91 ey Tgr § ?

d
i d;

b,

Population density ——

2

Birth rates/Death rates

1. gonfa 18 Sefet aifaan geica Fadq &l

2. el golrfadr dr #XOT Afar gelca e
gl

. Yolfa 2@ ST T geica-foeiY

4. T gt & fov gdca-fAIR wema
o7 &l

Which of the following statements about the

birth rates (by, b;) and death rates (d,, d,) of

species 1 and 2 indicated in the figure is NOT
true?

4,

b,

Population density ———

Birth rates/Death rates

2

1. Birth rates of species 1 are density-

independent.

2. Death rates of both species are density-
dependent.

3. Birth rates of species 2 are density-
dependent.

4. Density-dependent effects on death rates
are similar for both the species.

qidy #H 9¥es deal & Ior # FfEafag
qeg aEfas sifafsad @ & = 8
a. NO3 = NO3

b. N, - NH,

c. NH} - NO;

d. NO3 =N,

oo T ARt & g Ssha €
1. a-— Nitrosomonas b — Pseudomonas ¢ —

Nostoc d — Nitrobacter
2. a—Pseudomonas b — Nitrobacter ¢ —
Nostoc d —Nitrosomonas

39

126.

127.

127.

128.

128.

3. a-— Nitrobacter b —Nostoc ¢ —
Nitrosomonas d — Pseudomonas

4, a—Nostoc b - Nitrosomnonas c¢—
Nitrobacter d— Pseudomonas

Important chemical reactions involved in
nutrient cycling in ecosystems are given
below:
a. NO; - NO3
b. N, - NH;
c. NHf —» NO;
d. NO3 - N,
The organisms associated with these chemical
reactions are
1. a—Nitrosomonas b — Pseudomonas ¢ —
Nostoc d — Nitrobacter
2. a—Pseudomonas b — Nitrobacter ¢ —
Nostoc d —Nitrosomonas
3. a— Nitrobacter b—Nostoc c¢-—
Nitrosomonas d — Pseudomonas
4, a-Nostoc b- Nitrosomonas ¢—
Nitrobacter d - Pseudomonas

Tl &THAT 400 dlel U UIATEROT H o
AT (r) 0.15 9fT ATAE & ATT TH 3TEIEr
gigarad: affld & W g 38 I &
fsarez 3Tad# 3fg & (afeaar & dEar

gfar deamg) #2182
1. 15 2.
3. 225 4.

30
60

A population is growing logistically with a
growth rate (r) of 0.15/week, in an
environment with a carrying capacity of 400.
What is the maximum growth rate (No. of
individuals/week) that this population can
achieve?

1. 15 2.
3. 225 4.

30
60

Th Wd AT H TGN Al FRIRIETOT
& fav s “c-RETa Fea dfE vee
frar Srar g1 Fefr ot FRT W demead
(c) WAuffar T afda dwgiadd &
AT Y| TR aRaT A grafAe A evelr
TR W AQufdar fMudas def=a gen 2

1. 3eHFd FAGRNER 2. #A®HA
3. uuarel aef 4. °9F TS

In a field experiment, autotrophs are provided
a “C-labelled carbon compound for
photosynthesis. Radioactivity (**C) levels
were then monitored at regular intervals in all



129.

129.

130.

the trophic levels. In which ecosystem is the
radioactivity likely to be detected fastest at
the primary carnivore level?

1. Open ocean 2.
3. Deciduous forest 4.

Desert
Grassland

5T X - Y gaeli &§ & Sla-ar, 3o 7
SR GTET T ITEOT AGH HIr?

1. AR I 3T Fr &A1 (Y), 3N gedcd
(X) & @ag H

2. YRIAHRAVTT T (Y), ThTel dadl &
(X) "oy H

3. wolfd U=kl (Y), &1F%d (X) & q&Y A

4. geT Gl JeRT (Y), drEdideh aredef-
arucHel & gae H

Which of the following X — Y relationships
does NOT follow the pattern shown in the
graph?

X

1. Number of prey killed (Y) in relation to
prey density (X)

2. Photosynthetic rate (Y) in relation to light

intensity (X)

Species richness () in relation to area (X)

4. Tree species richness (Y) in relation to
actual evapotranspiration

w

U FHST H 9T gaT Jefifadl r cafseat
$r gear & [T arfaer card §:

gef geitfd | egfeedr
e

50

20

20

05

05

moiO|w| >

40

130.

131.

131.

IRFT F IUR W AT F {FIT=H
fafaerar e grem

1. 0.552. 2. 0.335.

3. 0.435. 4. 0.345.

Following table shows the number of
individuals of five tree species in a community:

No. of
Individuals
50
20
20
05
05

Tree species

molOo|m|>

Based on the above, the Simpson’s diversity
(DS) Index of the community will be

1. 0.552. 2. 0.335.

3. 0.435. 4. 0.345.

dIeT FHerl (A B, C) # 9 geirfaat
YT (+) A1 (-) equiedfa #r @
GUGEARAUG IS

AT
Wi |A [B [C
1 + + +
2 + + -
3 - - +
4 + |- |-
5 - - +

3PFT & ATUR W e # & Hle-a,
AN & 2l JITel & S Jegehl Rl &l
e A B2

AdYUr B>BAITC>ATATC
AdITB>AdIrC>BdurcC
BAUATC>AdATB>A TdarC
ATIC>ATaB>BaarC

Eanl A

Following table shows the presence (+) or
absence (-) of five species in three
communities (A, B, C):

Community
Species A B C
1 + + +
2 + + -
3 - - +
4 + — —
5 — _ +




132.

132.

133.

Based on the above, which of the following is
the correct order of similarity between

two pairs of communities?

1. AandB>BandC>AandC

2. AandB>AandC>BandC

3. BandC>AandB>AandC

4. AandC>AandB>BandC

IfE UAd HHAY N=20 T F5 3«redr 7

3MTe1afRreh faerersl Ueollell T Ardel IRETRAT

& gRada & gRorifAa gar g, ar

A. 3 3merfedt, ST Yeoller @ ST &
a1 SR 81d 8, & eard # gfd

B. 0T 1 & &I Ycdsh Vool SRETIRAT
g # g 9IEr &7 T F4r At &2

AT B foT TEr 3cc &
A-0.25B-0.125
A—0.025, B —0.0125
A—0.0125, B - 0.025
A-0.125B-0.25

el NS

In several populations, each of size N=20, if
genetic drift results in a change in the relative
frequencies of alleles,

A. What is the rate of increase per generation
in the proportion of populations in
which the allele is lost or fixed?

B. What is the rate of decrease per
generation in each allele frequency class
between 0 and 1?

The correct answer for A and B is:

1. A-0.25B-0.125

2. A-0.025 B-0.0125

3. A-0.0125,B-0.025

4. A-0.125,B-0.25

cafFd B I HEIAT ik cAfadd A 160

SHISAT T TIEYAT TH UIed X Fohdl g,

W W I FHY 50 RIS I T

e T ¢ gffees a8 & 36@R, A

HI B & AT I G Agd S B

3HHAT/HT

1. #TdT I1 98 gl

2. UUH T, HHA, AR AT AT A 8T

3. TERT, WURT, HART IT ARRT 15 AT
HTH/AET 8

4. SIS AT ST B
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133.

134.

134.

135.

135.

Individual A can derive ‘fitness’ benefit of
160 units by helping Individual B, but incurs
a ‘fitness’ cost of 50 units in doing so.
Following Hamilton’s Rule, A should help B
ONLY if B is his

1. brother or sister.

2. first cousin only.

3. cousin or uncle.

4. nephew or niece.

AT AT IRFPeTAT T & T

1. Sgfadwer 7R & AT A FIH FA

2. W AT gaRT &ifdet 3caikade &
foTsepTaeT

3. 39 9ol &7, 3@l &k UHhA gid &, H
TEdr ATGT T g axoT gfshar

4, 9N TAT GLEET & ST HATARATCHS
RATEOT TIGT

The “Red Queen Hypothesis” is related to

1. the mating order in the harem of a
polygamous male.

2. the elimination by deleterious mutations
by sexual reproduction.

3. mate selection process by a female in a
lek.

4. the evolutionary arms race between the
host and the parasite.

3l ScaRac I o JFel, FHTA T
AT N, T T 3&Er FH, 3cqRadsT Ta
31 faereleT & o qrgraeyr & gid

gfFerdicss T fAvHgIAS T 3rgicd
W aRefad @ T &
1 2Nelg 4Nelo
" 4Ngpp+1 4Noug+1
3 Nello 4Nepo
| 4Nepo+1 (4Nepio—1)

In a population of effective population size
N, with rate of neutral mutation po, the
frequency of heterozygotes per nucleotide site
at equilibrium between mutation and genetic
drift is calculated as

1 2Nelg 2 4Nelo
" 4Ngpg+1 " 4Ngpot+1
N, 4N
3. eMo 4 elo
4Nepo+1 (4Nepo—1)



136.

136.

137.

137.

S-S dehelde dodl §, TUEICROT, oo,
gied giar g1 IS 3o goATd=ard I ggretan
¢, et deellet A @ Sla-ar sugFaaH
g

1. RAPD 2. G&A g
3. sgavff FISH 4. GdTg WISCIHST

As cancer progresses, several genome
rearrangements including  translocation,
deletion, duplications etc. occur. If these
rearrangements are to be identified, which of
the following techniques would be most
suitable?

1. RAPD

2. Microarray

3. Multi-colour FISH

4. Flow cytometry

TNFIRTH ABATH & aR H Th

fagaredt & e wR 3ifera R

A A CABIIH Teh ATH-HKOT Hel Siar &

B. T,-Tollfolds & T-DNA & & 3Nus
3Ty SN 39feya g

C. UfH&AT 3Fal d2uT a-Hler HFall a1 TfAa-
3FAT qAT AFHA & TEeTT T 3ATSAT
T [T BT g

D. A THABATTE @Rl HRUE fiie
fREHT T & T 0T Tad 1, 5=
ey AT I e, gafea Far ar
FehaT gl

SRIFT HUAT DT HioT-AT AT TeT 872

1. ABdrC

2. ABdar D

3. B,Cdur D

4. A, CAUT D

A student noted the following points

regarding Agrobacterium tumefaciens:

A. A.tumefaciens is a gram-negative soil
bacterium.

B. Opine catabolism genes are present in T-
DNA region of T;-plasmid.

C. Opines are synthesized by condensation
of amino acids and a-ketoacids or amino
acids and sugars.

138.

138.

D. A callus culture of crown gall tissue
casued by A. tumefaciens in plants can be
multiplied without adding phytohormones.

Which one of the combinations of above

statements is correct?

A BandC

A, Band D

B,Cand D

A, Cand D

el N =

E-AEeT fASOT Fr e T guferdr Taet
& 3efieT fohar I : a) yeTae AfAH, b)
3THATT 39deisl  (Sephadex 100) J2T (c) 3cshal
grae| forst aR=Sfeerd ared g

Cation exchange Size exclusion
A B B A

,NaCl

Absorption
Absorption

Time — Time —

Reverse Phase

B
Acetonitrile
’1'

Absorption

Time —>

3T URTSEHBT & IR )}, e Fy=r

¥ ¥ Plo-ar @ &2

1. B Jotell A A 6k Ud fAh
ECEIRE

2. AF Jolelm A B 3R HOMIA U
ECEIRE

3. B &I ol A A 3l Siersfia vd oler g

4. B B oI A A @R AT U BT §l

A mixture of two proteins was subjected to
following three chromatographic columns: a)
Cation exchange, b) Size exclusion (Sephadex
100) and (c) Reverse phase. Following elution
profiles were obtained

Cation exchange Size exclusion

A B B A
,NaCl

Absorption
Absorption

Time — Time —



139.

139.

Reverse Phase
B

Acetonitrile
’1

Absorption

Time —>

Which of the following statements is correct?

1. Ads larger and more hydrophobic than B.

2. B is more anionic and more hydrophobic
than A.

3. A‘is more hydrophobic and smaller than B.

4. A is more cationic and smaller than B.

T H Tfehlel TN 3eld TshA! EaRT (3, b, ¢
aur d) HgiEd fRar Sirar g1 3 IR 9ehAt
@RI Tl HgEe A Haeaftedr wd
aRER foest eiar T gl @ #H aofieT
HT oAcIfelehd: UTHTS Figar 80 — 250mg/dL
& dra 7 g

Signal

8:0 12I0 16|0 ZIOO 2410 ZISD
Glucose mg/dL
e whAl & A HlT-AT 3UFFATH ¢ 2
1. a 2. b
3. ¢ 4, d

Glucose in the blood is detected by four
different methods (a, b, ¢ and d). The
sensitivity and range of detection of glucose
by these four methods is shown below.
Clinically relevant concentration of glucose in
blood is between 80 — 250mg/dL

Signal

i t t t t i
80 120 160 200 240 280
Glucose mg/dL

Which of the following method is most
appropriate?

1 a 2. b

3. ¢C 4. d
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140. 5T FYF U Fdh HIT & T H §:

140.

A. gIud f&or, FIReE Heiaa day aofre
& foT E9ged vee FT &

B. rderelld @Ay & eRmer anfoas aun/ar
TSRS AT ST 3TaLTHAT FT fHoT &
Gl & TOTeR AT HEIE' & AH
fafea afhar deoha e B

C. Sfageas datl & I & foT FraRord:
Todelel qUT YiFealsl TrallsH HIH A
fow S §l

D. #Iideh uT faeprd & aRre, erdst raer
HOT, T IaTAT HUT ¥ Tgel IR &Il B
IRFT AT F T AT H A

FIT-A1T TFH TEr &2
1. A BandC 2. A,BandD
3. A CandD 4, B,CandD

The following statements are related to plant

tissue culture

A. Friable callus provides the inoculum to
form cell-suspension cultures.

B. The process known as ‘habituation’ refers
to the property of callus loosing the
requirement of auxin and/or cytokinin
during long term culture.

C. Cellulase and pectinase enzymes are
usually used for generating protoplast
cultures.

D. During somatic embryo development,
torpedo stage embryo is formed before
heart stage embryo.

Which one of the following combinations of

above statements is correct?

1. A, BandC 2.

3. A, CandD 4,

A, Band D
B,Cand D

141. T SUAT H & HIA-AT Th Hel § ?

1. e IR &1 faegd BeR gegaAmT
JUIATAT AT dd IIAT ST bl & oTe
pH 7.4 T 3HSHT Fel AU U T

2. TIEIWE Fr gfadifea guiAter $r
g{&7oT ganrT R TIgTeIwTeT
3idfafsed deergs i FHsfera siddite
qrfY ST Gehdr



141.

142.

3. frdY WideT & der Ra &1 gfed g
3HH el Gador quiATen ¥ HAoRd
g T Bl

4. fordr Gifares &1 TS Fia faeror
3HAT BC NMR ToTHETT 61 31981 3HT
'H NMR auTaETelr & Fg7 318 &1

Which one of the following statements is

correct?

1. Electrospray ionization mass spectrum of
a compound can be obtained only if it
has a net positive charge at pH 7.4

2. Helical content of a tryptophan containing
peptide can be obtained by examining
the fluorescence spectrum of tryptophan

3. The occurrence of beta sheet in a protein
can be inferred from its circular
dichroism spectrum

4. The chemical shift spread for a compound
is more in its 'H NMR spectrum as
compared to its *C NMR spectrum

TH Mudar ot R & R f[ftrse
QT X° & 3URIAR  TATAROT T
FEITA R W gl AUERAT  HiAS
IYHAIFT Fect goieh 1fd & Ty T
AT Bl Merehcdl HIRABT  FHMNDT I
600g W 10 min o ThUT A TR T §,
I[fEHT T HIPE FIAT &, 20 min F AT 10,000
g W TATl I ThHUT FIAT & TUT IfEHT FI
TIE HFLAT &, 1 hour & foIw comar &r
100,000g X ThUT AT B, I[feehr U T
Tl gl A UHT T gl FfawdE -X
afeRel & @y fafdes arfesmit aur ifas
AT F ATeT MYUT F HNA A W
yaa @ar ¥ O da-d  SwuaA
HfFcafFT 10,000 g W TP et A
gl ST g1 3UUFA WETUT & YR WX
QIET-X &7 3T THST TATHIHIOT FIAT gRIT?
1. Feh 2. EEEH

3. gAROIRR 4. GEAPT

a
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142.

143.

143.

144,

A researcher is studying the subcellular
localization of a particular protein ‘X’ in an
animal cell. The researcher performs
successive centrifugation at increasing rotor
speed. The researcher starts spinning the
cellular homogenate at 600g for 10 min,
collects the pellet, spins the supernatant at
10,000 g for 20 min, collects the pellet, spins
the supernatant at 100,000g for 1 hour,
collects both the pellet and the final
supernatant. On subjecting various pellets and
the final supernatant to Western blotting with
anti-protein-X antibody, the protein X is
observed to be maximally expressed in pellet
after centrifugation at 10,000 g. Based on the
above observation, what will be the most
likely localization of protein X.
1. Nucleus 2.
3. Mitochondria 4,

Ribosomes
Microsomes

Shad HIAFIHT #H gehmreriaisrsl & g2dard
WEIT GeT-oTied e EiRor & e A
o Srar &

1. 9T T T-TUTeIHhOT

2. @ 39Tl & o H gl

3. W& & faERor

4. “gEFARde FET FEEAT

Fluorescence recovery after photobleaching in
live cells is used to determine

1. co-localization of proteins

2. distance between two organelles

3. diffusion of proteins

4. nucleic acid compactness

TIAT-YhR T I FHIOT el & fow

3M9eT fRET HIRAST Iq H T AT YA r

(g s gfeRelt 3yerey #gT §) reurl

& § FfFcgad Far g1 59 a3 AT fir

FfFcaFa aR=Bdfgar & wdeor & favw

5T 3Ut # & HlA-G1 Tk FcAd Y-

T gram?

1. *s RAfEAd tfAar 31 &l 39T
39T g gant

2. 3 A% YA & AT TH GFP Hordel
QT FaATehT



144,

145.

3. el 3T Wide foraehT gfeelr 3ucrsy

g, 39% 1Y 3T T T YiaRET 3rgeiqor

Hh
4. SDS-PAGE Tt T Wl &l qgdleta

You have transiently expressed a new protein

(for which no antibody is available) in a cell

line to establish structure  function

relationship. Which one of the following

strategies is the most straight forward way to

examine the expression profile of this new

protein?

1. By metabolic labelling using *S labelled
amino acids

2. Making a GFP fusion protein with this
new protein

3. Immunoprecipitating this protein with the
help of another protein for which
antibody is available

4. Running SDS-PAGE and identify the
protein

Th ©F o Th JA9T & Rl fohdr 9T fr
giga aifafafer i gar eerh, fGas o de
wrey saert ff, @ WEw A gRd
HfFeafea, giega BIERREAROT, T 3=
garet S & W gfga At
TR T FHAead e & GRETd O T§
fassd @ ugen 6 gfea sfafafa & #ror
HRHIRAE0T gl oF & fader & @@
AT & AFT yEen #H @ SiI-3r uh
gATOIT g HEm?

¥y AoT fIgeryoT
gt Tl T faeeryor

ETATT JuTHTAT A AT

HIER TfAAT 3T fagevoT

el A

45

145.

During an experiment, a student found
increased activity of a protein, for which there
were three possible explanations, viz.,
increased expression of the protein, increased
phosphorylation, or increased interaction with
other effector proteins. After conducting
several experiments, the student concluded
that increased activity was due to increased
phosphorylation. Which one of the following
experiments will NOT support/provide the
correct explanation drawn by the student?

1. Western blot analysis

2. Analysis of transcription rate

3. Mass spectroscopy

4. Phospho amino acid analysis
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[ FOR ROUGH WORK ]




