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HIT \PART 'A’

S g ar T g, 9RATT 165 F TH &3
AT & 3 9T qARTEA AT T ST
g s gt Eat F @ R wE &
gR&ATT 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. 715
3. 15 4. 165

fonel &for TSt & Uz H °©C A gS e
e 1 g5 aUT6 3Rl & T Th & FW
T A 39 & A Aee & gs A
GIED

1. 6 3/& & 31U 9 g

2. 50U 6 3 @ FAW gl W Bl

3. 5 3% & 3fUF 9 gl

4. 11TUT12 3l & FA g W gl

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. is closer to the marking for 6
2. is equidistant from the markings for 5

and 6
3. is closer to marking for 5
4. is equidistant from the markings for

11 and 12

ATUTB & dedr g1 IR H AFH 2 faeX
ST g dAM BIEC EOGE AT BHTH
ey I TUEAaRd Rar Siar g, aor
3FF Y B F wEd BH A F - o
T TAHATART fRar Srar &1 Seg @ Slog

A G@rell g4I :
1. 549l & dI¢ 2. 49el & 9
3. 3dcl & 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, 2

T R 60 km/h IIfd & TeT W &1 3TH
AT & Fed IR P Negsit
dcaTfoleh T &

1. 60 km/h 3T T RE

2. 120 km/h 38T &1 TR®

3. 60 km/h 3T ST REB

4. 120 km/h 31T FHr RE

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

Ueh d1acl o 3ol & gaddd & 1.5 glec 2T
U & ¢ & Yol beled & 0.80 glcc | I
1foeT & ©F 917 @ gEad § QU AT e
ST g, @ 9 A Red T w1 T

3T BI9T SIITSaT
1. 350cc 2. 465cc
3. 550cc 4, 665cc

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



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

gAV+HI+M=2

1. ST IT =TT ST ST Fehdl
1009
1006
509

powbd

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

WhatisV+I1+M=?

1. Cannot be found

2. 1009

3. 1006

4. 509

IR god, 9 & & TH A BFedr e g,

U T S § & god @ AR el A

Tl &, TUT 3eTsh e Th I & IR MY
usd §1 ART geal & a7 Y & # e

¢
1. n-1 2. m-2
3. 3= 4. 4—7

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. -1 2. m-2

3. 3—=x 4., 41

et el 1 F@HEgl F W T A H FEdr
Y gé g, [o8d 3R 9T 3R 3o Hed
HH H TIEAd FLT gl

UTell H DG AT A

I H 9T A AT

T T B

AT H e

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

wWEr I @ 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:

10.

10.

Papers | Xeroxed

Wi-Fi veteran

Yourself ourselves

Breaks even

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

wrITEOTMm

Teh GehlelGR Teh 3cUTG &l Rs. 100 # @edr
g dur 3T 10% 1T H dIar g1 AgH 34T
ST T 3ET GhER I 10% TR $ard
g & & ¥ W omdA H gEEER &
fFrerar &

HIS ST IT ThdleT el
Rs. 11
Re. 1
Rs. 20

NS

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

U cAfFd 10 km/h T aIfd & 3rgerel, 6 km/h
$r oafd T FEd, gur 75 kmh f afa &
AT # Iodl g1 I 38 T A ¥ g@
TA B do I & AT 3 g oot g, Jr

gl & fU 18er, AGUTB & o #T gl &

15 km.
23.5 km.
16 km.

I & aiwea & fow &I 1 3nes
ATeT B

> ok

A person walks downbhill 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.



11.

11.

12.

12.

SRIed R & goif T g §
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

Teh Tl H el YT R 1l g1 3R S
3EH STl ST &, FHT & WY 3Hegard
mﬁ@[m%ocmaﬂa:g»—orma?r
V& §FT t F I-ary gRaded & Fed
st & 9 Fia-ar & gafar g2

1. v 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

13.

13.

14.

14.

3.V 4. Vv

T Ugll Il Gider I SIS 38 ST ¢l
°iFel & 38H g0l x, HAT t & Bolel &
T & R o mar §) [ v &

lT-AT HET 8T AGT Hehall?

1 2
X X
nest t nest t
3. 4,
X i X / i
nest t nést 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 b's
nest t nest t
3. 4,
X '
nest t nest t

AT, & UG &iTell, 37 il grafAe guif &r
o7 3fqarcl A fASOT Ak efddg gof
FAY ST 1 g WrAfAE auT 8 HHIGT TRT
H 7T Bl YT, ofel, X T alel & FHAG
A & AT @ §Far B s9

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,



15.

15.

16.

16.

Green and Blue. How many shades of grey
exist in this scheme?

1. & 2. 8

3. 3 4. 8x3

FUT A: 7 U TcT B

YA B: IWIFd HUA 35 &

e Ry @ Feet 7 @ o

1. FUTATYUT HUA Bl gHLT T g

2. FYUTATAT HUF B AT TE & Thot g,
Ife ATUTB & & HH-V-FF Th iR
HYA g

3. HUTATUT FUT B Tel & T &,
I ATATB & T HA-G-FF ar 3R
U gd|

4., HYT ATAT FUA Bl TadT: Hefl Tgr
oTEl g1 Hehdl|

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 Siifad HIfder H So-3maiRad Shaged

T FAT EfARd Breah ¥ AAIRRaT &1 I

aﬁfﬂwaﬁrmﬁaﬂm%gmﬁw

agd el gE @ Sfed R S §, @8

FI §187 AT & 96

1. I YAG @ 1@l AT

2. 9 deh HIAHT G919 I TG gl
&l A9 T gS A IS TN B A
Sitaged 1 afgara gl

3. S T HIAHR AT =1gi Il dd dh
Sftagea @ afgara gedr waml

4. TEER S HIRNEHT Bl

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

17.

17.

18.

18.

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

its diameter with a very sharp needle, after

taking the needle out

1. 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.

Tsh JeclhR dlelld T IR N TId Th
g A @ T FSIT RAT Y& FAT &1 TH
W W@T H 4 HeX RA & &1 dg drea
$r aRfr w Rua g B amar §1 agt &
ag four Sgorar § aur 3 Ml &l @ #
R & dc 98 A ¥ &I 3o fdg DWW

3T ST Bl A @ DT gl 82
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

T fihed UlsTeel Ul Teh gEAGHT FATT

yade ad g1 Wq Shfad wReEd @

T & faU dieigey #H & sHiO wgr

forar sirar T

1. T Shfad HIfRer S Th el W @r
8T ST Hehal

2. g #r IW FgeAeRl & urd g §, W
Sieteey & FHTT gT Bt &l

3. gewHedl U Hfoud fard aear ¢ STafh
Wolaey T adides faed qerdr gl

4. HiSierex 1 79T FeAGHUT 1 HEl A
fasteer arfea @1

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



19.

19.

20.

20.

21.

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.

1. A Icd ¥ &7 T 87 AT a5

FI SET UrRd 29 THAY. F g I A &

GHY Ueh Sl &l 3Heh e H¥L W STl
g, U 3R 3Th 3R, W Q@ Forar gl

W FHeag # fhclal ool oy ghare
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

aﬁﬁ?ﬁ HHAdT 9T, @3t y=x,y=1—x
dqUr x =0 F &erar T st g (x AUy
3H&T GHTT HATIHHA & 8)

1. gfawssst vd oigehior

2. CfAUANS UG SASRIOT T

3. SISV W STAHHIS el

4. o o SfaqHeLst, o ar oehror

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

97 \PART 'B'

3iTereereol BrERReNeToT & 3fAfRar sal

&1 FIAA 0T A A fhash eanrr gred fovar
ST &7

21.

22.

22.

23.

23.

24,

1L @ IR HAfRAT gl 1 vh el
TR

2. ART FFell F AR reer 7

TUTATRIOT A
giafeasiier TuT ASHIA C
WAl & Y9 gaRT

> w

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.

TY[FANHICISS STHATT & TIT 3aR qiep
3qUT U FHIAHRT G H PN Aafad ufder
3F FFd Uh AEIH T@emar I faesT
ufAar el # ¥ fFae @y 3yarR BN
Afeld gREAT T Fad: ScdTicd Ham?
1. vEafes 3% 2. TarsdA
3. JoEIfAd 4. THUERIAA

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

3MARIT tRNA 3107 & 3° 3icd & Hed Th
gfasifas &:

1. TeewAsde 2. TOEEEdA
3. g 4. CCTETESI

An antibiotic that resembles the 3’end of a
charged tRNA molecule is:

1. Streptomycin 2. Sparsomycin
3. Puromycin 4. Tetracycline

o7 & & HlA-A1 Th HIRIA-AHSAA
W 8T &7
1. SheRe
2. Hafdea



24,

25.

25.

26.

26.

217.

27.

3. FFAYATCGe (Ig) HAeThes
4, ofAfAe

Which of the following is NOT a cell
adhesion protein?

1. Cadherin

2. Selectin

3. Immunoglobulin (1g) superfamily
4. Laminin

0.2 M Na,HPO, Bel & 31T Jreey 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
0.8M

T Y& E. coli HITAAI &I 30 JORGT I
gofear gfded &l 40 fAee oot g1 qorg
gfdhfcaas & HY-A1Y, HIRAT & AT &
gd 20 FAetet A wfasfaae &1 o aar ek g
fhar Srar g1 d@Fa AIH H O O37°C H
fawf8d E. coli T STeietshlel &1 gram?

1. 20fA=se 2. 40 fAsC
3. 60 AT 4, 30fAAT
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.
3. 60 minutes 4,

40 minutes
30 minutes

et gfeaal & @ frass ganT wearsH

oy fRfhar & caRa «=a €2

1. HhHAUT aEAT I Tl & 3HTEeTh
ol &Y TeT

2. R & oifds FaT & ada &

3. ThaTuR aur 3cdie & & FoFd Foit
Ag A T

4. TUeollBHAT &7 gEATARUT HEAT B TGT

Enzymes accelerate a reaction by which one
of the following strategies?

28.

28.

29.

29.

30.

30.

1. Decreasing energy required to form
the transition state.

2. Increasing Kkinetic energy of the
substrate.

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

4. Increasing the turn over number of
enzymes.

T & & FlF-ar vF gEr g @@ B2

1. afshe GMP

2. sravERd Faeia

3. sAfAeld gswiThe

4. HIEREEET sAfders

Which of the following is NOT a second
messenger?

1. Cyclic GMP

2. Diacylglycerol

3. Inositol triphosphate

4. Phosphatidyl inositol

Th A STerfid SAYFd  TASRIBIRG TR

RIS gfawa Beel W $a @&har §
Fad

1. UH &R 2.
3. diT IR 4.

ar IR
IR aR

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

1. once 2.
3. thrice 4,

twice
four times

el Sfiaro] &1 Foflel THATT DNA 3107 &
o1 &, fomdr oers 10° bp &1 Teiell DNA
& forder Arer Shary & 3ufeud §2 [AF &
AR §&AT § = 6 x 10%%]
1 =x107% 2.
3. 6x104 4.

Ix10-14
6

6 x 10%3

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, %x 1023 2, %x 1014
3. 6x10M" 4. 6x1023



31.

31.

32.

32.

33.

3/§e il T 3caRach foiest @ait 7 &
1. YRR 3caRade

2. UTHR TATATARUT 3caRdcleT

3. USRI 3caRadd

4, YT FOT 3cARaTd

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

FIRAFT Th AT geard AT & =y §

(a) ofAT A, B, C &7 BREGIRNHIOT
(b) Rb RfeAEaTEAT WE=) Fr
THIEBIT 0T
(c) @?qr\ﬁ?ra»‘ragaﬂﬁ-:ﬁww
(d) 3aRe Fehrg Brear NEAT JUT Fghr
Y FFEAY WE 1 IORET F qEEd
T HIAFT Th T TEY TeAhA e &
T T g2

1. a—>b—oc—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—oc—d 2. b—c—d—a

3. ct—a—>b—d 4. b—a—c—d

HIASTAN T IR IfHeTrd Ll §

1. CD8fagas &I, dar 4ofr 1| MHC
EIGCIEG IS

2. CD4ATRIEds &I, dar Sofr | MHC
gfasfed g

33.

34.

34.

35.

35.

3. CD4 Reas &1, aam Ao 1| MHC
gfaefad g

4, CD8Rgsds &I, dar Avf | MHC
gfaefad g

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

e TR ¥, @ it

gforhet #IROT 58 eI 8T &
1. G 9raEar 2. G, 9rgEar
3. SygEAT 4. G, gEAT

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

G, phase
G, phase

o-THIAfRT TH wadr Ay g &
hooehrd RNA Ufiesll &7 Hedal il Bl
e Fheaehid RNA dfeasl 38 3fay &
foT e &7 & Hagaefia g1 o-wATfafea
& fov Tadcaderdr & el & [T HaAr
(3T § =T TH) F A FiA-AT T

RNA POL I11 > RNA POL 11 > RNA POL |
RNA POL Il > RNA POL 111 > RNA POL |

RNAPOL I > RNAPOL Il > RNAPOL Il
RNA POL Il > RNAPOL I > RNAPOL Il

HowDd PR

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 Il >RNAPOL Il > RNA
POL I

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

3. RNAPOL I >RNAPOL Il > RNA
POL II

4. RNAPOL Il >RNAPOL | >RNA
POL I



36.

36.

37.

37.

38.

38.

10

T Ial § O Hi9-91 T DNA

iafaders g2

1. 5-SAARGRH

2. 3¥a IS gewlae
3. UfhRdT 3RS

4, WIS

Which one of the following chemicals is a
DNA intercalator?

1. 5-Bromouracil

2. Ethyl methane sulfonate

3. Acridine orange

4. UV

oy & vw o, oig Res, dar gar &t
g 3T & Rffea a@dat @ urea
ALdIae geahl ¥ IRA 3user AfASTaT W
R &1 98 e & & fhger 4T &2

1. 3 3T ihan
2. Wor Fr s fafsear
3. A anrT ATEr AfhIoT
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

fTFT Wl 7 § Fad $hs & FUws

FIRAGR 3gTad gl g2

1. #ETOH

2. 3aaH

3. dEgEH

4. 3ATWH JAT SEITH, grer

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

1. Mesoderm

2.  Endoderm

3. Ectoderm

4. Both ectoderm and endoderm

39. ysuier faehrH, fafdest =eandd & A’ @9 B’
g g C’ gy S| Fro fdeardr
siffcafeaar ¥ WaRa § e wissitad
3caRadl #, qsat & a'd o, dEded,
38T dAT 339 IRI Tahdd H gl Scaikadr
aﬁmquﬁmﬁﬁmﬁgm
ScaRade &2
1. AT ‘A’ T ST
2. #AEF B TN oA
3. ‘A’dur ‘B’ T S
4. HFC’ T AT

39. 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

40. U1 &1 HelE ¥ eI b ATTFAS PRI
&1 JaTdel Fgelldl &

1. 3dHAT 2. yfdhgor

3. 3ddeed 4. TaEROT
40. Migration of individual cells from the

surface into the embryo’s interior is

termed as

1. ingression 2. involution

3. invagination 4. delamination

41. TIRT T & disad & Tdieled Sl sial
3oT A fAsaRfew 3w (GA) fafRd
T &l S AT & [ Fa § ¥ Fad
GA & 31ffshdl & -Tffelst e R grar
g2

1. oy 2. 9iET A
3. Ueglel R 4. oot
41. 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?



42.

42.

43.

43.

44,

44,

1. Endosperm 2. Coleoptile
3. Aleurone layer 4.  Embryo

oot &R reggat & @ fhwed “co, aur

BCo, 39T F I §?

1. YRRMEAYOT Ifd H 3ol

2.  YHRIAWEGH I HI 3HTeholed

3. CO, FUeur &I C, dur CAM
QAT HT AT

4. CO, TUqHor T C, dur C, gfAhrait
T 3Tl

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 C4, and CAM pathways
of CO, fixation

4. The ratio of C; and C, pathways of
CO, fixation

FIASST T, ST 3Tdehifc greal &
JfRehTer Bieifolerd 1 qaadr &, foest
afdeit F & g 3cures § 2
rfafAs e afdenr
AfAs e afder
Agaifas 31eer afder
HrderoRierer 31eer Iider

> w0 N

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

Rt AR & Fer-ar s dfer o
& feosNd dbver ¥ afad §?

1. TOAm

2. uvRARRARET
3. A

4. ARSI

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

1. Epinephrine

2. Acetylcholine

11

45.

45.

46.

46.

47.

3. Dopamine
4. Norepinephrine

5T & ¥ la-A1 geg F1 a1fd R AHT

& @y giFAferd 78 g2

1. “h”- Tl

2. THAUT HicrId dder
3. Sty Hfocvgd deret
4, “f- eIl

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

el LA AN F YR 3R
wﬁwgm,trﬁwmmqmamaa
T o ofFl, ST Sgelrar §

1. FEAlS @HeT

2. FgA-FAHH W@ qfaw
3. 3RY @G

4. 3Tadt eI

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

quil ZERT AIgHSAI CO, T ThRIERTH

TATAMNAIOT &l TfhIAaolalaa  qiehi3il, it

&t U €, & Jdued & ¥ F gHe

Jar T gar g ufkar i ol R

qrEROT # fe PR 3 & et

H O Fia-ar gfFEAafad g2

1. WISSHEl & Fohlol TUT FADTOIRIT
T

2. gRddas # Folel TUT ASCHEIT &
T

3. GAROIT H FehleT AT AIscrdlel H
T

4. WIS H Gl T gRocas H
eI



47. The photosynthetic assimilation of atmo-
spheric 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.

48. vF R & HEw e A oAy aw
AT 3eq dhafehd IUHel HIRBR  Job
AT OIS HT GEEeT & [T 3w e
Sar gl & # @ SiS-A HiATAE a6
T HET TOT EIam?

1. qdl SIAA, 999 Heqd

2. 9T FIHACAE, Jdl HeerH

3. U™ Hee™, qdi f3¥ecH

4. 9o f3decH, qdf Aqqd

48. 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

Late estrus, early metestrus

Late metestrus, early diestrus

Late diestrus, early proestrus

N =

49. quif & gufhd F AT IcRerR TH

¥ & TadAd: 9SG ST A’ gUr B S
e U AR TooligAl & Heode
g &, ¥ 9R¥er @EfRg § scRedt @
TAT b’ FRATET NEAT T HIST A &

A
X > Y > 7
(White (Yellow (Green
substrate) intermediate) product)

12

49.

50.

50.

el qIeT & STIET AaBb & ITY
TIHHRIOT & IRAT IR TATd T & 2

1. &1 (9):2ad (4): fram (3)

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

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

4. g (9):2ad (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 ?

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)

=

el fawageadt safFa A, & 73 St &
fore, et faeuer qur JoRE & gaha &
aﬁaaﬁﬁﬁmaﬁag&n%,a%gwé:
et &Y ¥ ST & & welrell &r
fagarseT & gfed grm?

1. I7 A YRTTaEAT | AT 9RATGEAT I &
2. AT gROIaEAT | H

3. AT UAMEEAT Il H

4. UAEEAT |FAT Il 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 the given
gene will occur during meiosis at

1. either anaphase | or anaphase Il

2. anaphase | only

3. anaphase Il only

4. Dboth anaphase | and 11



51. e gemaer TRT ¥ 1 fordr v

51.

52.

52.

$r gemrfa #r gerdr §:

m——
- W%@é

AAYF Tg FHEATI:
1. TSI ermdy
2. 3ffolargET 3roremar
3.  X-Ggoldel JHTET
4. folor @fAa

The following pedigree chart shows

inheritance of a given trait

m——0
- m@@é

The trait can be called

1

2.
3.
.

O agdr # Sl X # ScaREs
uTdehal YT X gl ST X & g &
fJeewor & fov AFT & O Ha-ar Isead

autosomal dominant
autosomal recessive
X-linked dominant
sex limited

3fRa &

1. SgusTdr ScaRad

2. drg-Hdcerefiel Icafikadr

3. 39T 3caRadr

4. 3cqRadt foete 369 figT &

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’?
1.

2.
3.
4

Pleiotropic mutants
Temperature-sensitive mutants
Recessive mutants

Mutants with low penetrance

53. &7 AE & TR & 5y 7 [ sy 7

53.

54.

54.

55.

¥ Pl-ar T A8 82

1. wrhfdeh axor & aRuE § % fahm|

2. ®A oo 32T 9Ra B

3. YUldehgenl Gehaiehdl ¥ 3 aifd &
& o =X €

4, Ig IGTF gl & [oh HATART gHAT
AR F&TUYET H GROITAT grem|

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.

fara aRfFufadt & @ Sla-@ F-vFaaaAaT

@ U 3HeThfAd e HA?

1 o9 R & AT T & g@ R &
AT & &g AT 9g=ar gl

2. 9§ R 3% AT IRT Wil H
fSarar amgar §1

3. o9 X FI AT T AcE T UG 13-
AT & €ITT IW@od H FHLT ISar gl

4. AT AGT HYA AT T 3T AGIIT &
T[T FIHT A A & e &

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.

o @ Fed & Mgl 1 3ga

vq fafagdr afed g3m?

1. 9ffTs 2. TS

3. ifdesw 4. wefAE

a



55.

56.

56.

57.

o7.

58.

58.

The origin and diversification of Angio-
sperms was during which geological period?
1. Permian 2. Triassic

3. Jurassic 4. Cretaceous

U GIUTER YHTT SanrT i a1 A diRgew

e 7 ARTer At ST
1. wSeH 3ierarss

2. e

3. FIed SUFASS

4, wSiE FATSS

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

2. Methane

3. Carbon dioxide

4. Nitric oxide acoelomate

T egaden dul # @ Hie-ar arfaedier

5,  MeleT Uedr WX deer Jor
SgdISufas o Yer wiar § aur o

ICER TAUT AT dieT g 82
1. Fifamifge 2. TSHIHIST
3. fifge 4. HeAfge

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
e Teeo & ¥ TR ey

fara &1 guier gar §

(@) dN/dt =N

(b) Nt = Nye™

() dN/dt=rN(Z5)

(d) dN/dt=rNxN/K

1. adu¥arba 2. AT ad

3. AFcH 4. bdurd ¥

In the following equations

(@ dN/dt=rN

(b) Nt = Nye™

(c) dN/dt=rN(=E)

(d) dN/dt=rNxN/K

exponential population growth is described by

14

59.

59.

60.

60.

61.

61.

1. aandbh. 2.
3. conly. 4,

aonly.
b and d.

T & ol Afawer gou, S #18
It g7 ¢, 98 T WG eI g §
1L g a 2. W H
3. faafoat @ 4, ofgrar @

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

1. Dbeetles. 2.  bees.

3. butterflies. 4. birds.

2014 IUCN &TeT T o 37]aR, folest hargehr
Haait &F ¥ frgdr 3ifwaa gfaerd Tewerdest

gerfaar g2
1. Td=r 2. uefr
3. W99 4. FIHTWR

(5

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

STPIST FE ARABIST & g TGEat

FI THAETOT &

1 9fd FIRAT AT 0 gRAGTH JFd
gmaﬁﬂ?.aawa‘g'afrfﬂaﬂéa\mm;
foa W & demoEiae

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.
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gametophyte with multiple chloroplasts
per cell and unicellular rhizoids;
sporophyte without stomata.
gametophyte with single chloroplast
per cell and multicellular rhizoids;
sporophyte with stomata.

62. 9ofl (U9eThid, Sy, AMelpiA) TUT 3TH

62.

63.

WR fedr  FHR  (TRaener, e,

He A H FE AT HT TG

1. IMNAHA — Fef@erd, Fgam- e,
queHA- A

2. AR — TlAN, g3 — el
TICHA — TR

3. INARHA — Fellea, hy3m - e,
qICHA — TR

4. INIRA - Qe Fg3m- Hefaen,
qICHA — TR

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

forel gehgeh! & 50 kDa W& 3iffcgerd
Fel arel SfieT H E. coli ToIfolHAS & I1Y
Follflerd fohar amam, o 3eairgeh auT 3R
& 3adl IPTG & f&ee 9T 50 kDa WéT
A GEAT FEI g YTl 3URAFd GeTor f
T A T § 9 sia-ar 82

1.

Fellfolcl 3Telshdl H HIolleh 3Teshel T

3791 2T

40 kDa ¥ §3 W& E. coli 8T STl
HISTT I H HAK|

50 kDa WIETeT H dhgeh! TURMEAIOT Hehe
39U gl

63.

64.

64.

65.

65.

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?
1. The cloned sequence lacked the
Kozak sequence
2. E. coli does not make proteins larger
than 40 kDa
3. Differences in codon preference
4. 50 kDa protein contains a nuclear
localization signal

T RfFcar e &1 AciAs et 7

TIT A6 FH HROT AT E3T

1. o9t ol & foRaY SfeT a1 3rgaiea
AR oI

2. ®fAwEt & gAfad sha
sifdcafea & Mg

. PIAPT & 3G Silel T ITHY

4. ST & THTRC & IRUNH Ta&T
3ot &1 |fshgor

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

TH § Ve H OFATT T HE S A
1000 & MR faafea: 3fdegera Siar &r
Ugdlel g foFeT dehellenl # & 3T FhaehT

YT FHE?

1. RAPD

2. TSl 3eTshaoT

3. CchipT&

4, gifesmpeeid fagevor

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



66.

66.

67.

67.

68.

68.
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3. ChIP assay
4.  Transcriptome analysis

TR & ol gl & Foraier 7 @igar
F EHdd & o AT H ¥ FiF-ar
TAdH 39T g7

1. SRS 3raNVoT TereiEhIdT
2. 3T FACHEATH

3. pH&AYT

4,  IIAAT ATIT

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

SDS-PAGE SieT H UhHAT T 9T HROUT FHlel

W dT N1, St Frg-ary afafe 8, (TR

& d88 & &7 #H) Fr ggIA & v Svada

39T &

1. U TOT AT eNwor

2. NMR Tdagrendr

3. d¥ce AMWUT JEURATd Adaiiaor Td
qeA: gdrefor

4. ESR Tergraehdr

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

Teh W 1 A g Afca & foeer &
q HiF-AT ARSI ST &2

1. gIrrd ofder e

2. SISHCWISS 3TEET

3. 3mafAad ufAaAr 3

4. AT J@elr TAAT 3l

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

69.

69.

70.

70.

71.

aromatic amino acids
disulfide bonds

charged amino acids
branched chain amino acids

[GRIGIEsiC) ST gy
FTAIROT H 9T T g & & H &
ar g e ufosifaer # @ feger
fAfShaor FTar g2

1. greaARd 2. ufrafafes
3. T‘WASHEA 4. HIATHS AT

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

TeRRITesgI$s-3-PERISIEISs ISl &
UM Aol & T IugFadA

gaTfeE e § w2
1. ¢ 2.
3. ¥p 4.

el NS>

BIERR  TTERIS,

2. Ampicillin
4. Kanamycin

125|
131|

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

1. Yc 2.
3. ¥p 4.

H7 \PART 'C'

Thaalel UfaRell X & ytenas a9 &
R 9 & IR Uehd UHAT  3FaT
3c9Radl (@ ¥ d d) A I JAT E. coli
CIECSETER] ¥ IR DA W 3fReged
#d IR E. coli Hauf & 9 s ors@ct A
SDS-PAGE gel X Tl AT a2l YgURdTd
ASE-Aocelel Bioel W ETARIARA  fhd
I JUT ToF PR & Ul & @arh grel
T Thaadlal iRl X & 39T ¥ a%ea
M Y 77| aRome e =T & gedd
R I gl

125|
lSlI

B d

wt

Monoclonal
Load control

a b




71.

72.
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IR Uehel 3cURdce, hAT W, 9 T
& Jolld (V)T Tl (A); TosdeT (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

a 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

T g AT gd W oA e et

afsha FARTOTRIAT T IYANT Fh 94 ATP

AT &l TR R @ A Fo fAeFida

o FT A @ U A 3O ge /A

A. SISTSEIhI=Tel (DNP), Toh 31g98h

B. HIEIH FI HAG 3TFallhol

C. Tfeahi, St gt fifeerat s arere
I &

72.

73.

D. sfoem, e Iifeied S s et
qIETE HY emHS

SWIFd # fhEA, ATP HIWOT Hfa fahar

IRT?

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*
guencher compound, Elila
In which one of the above, ATP synthesis will
be detected?

1. A 2. B
3. C 4, D
ool WelT 3idgedy Sifasr § Ao

gRafed gid &1 Beelr M e & v

Fr AT IRFeTAI N H T TH g STAHAAT

AT, AT TYR UR-fEreel @7 gk

WA defe Bfeerat & fasrea gl

39t e i geToT v R I §:

A. T YT AT Jeoll Bifcedl H WeEm &
IR-Bieell #IT Uged Rifeeral #
WEET & UR-fEreel T & TR g

B. GfaWd #T HAleI$ A Hlokela &l
sufeafa gerdr gl

C. diestt aur Ygeg Rfeear &
BRI elae TA B

T Fuat & ¥ Fia-ar vw aqfr R

1. Moo HAfeear & NEAT T 38T
Yo ool & Wid=T & &eaT uR-
fSreel amT g &

2. Yooy foeral & Wt r 3met
Moo Bfeaal & WA=t & EFaw ar-
fSreel amT g &

3. Mool aUT Yge Rfearal, gt &
P! & IR Breer e A £

4. vgcg fBreel $r 31UeT Moo Breer
Froreeicl 3+ B



73.

74.

74.
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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

gE%de fhadd (PK) & IR & R I Sy

foFtaa g1

A. ATPE PK &l T&h 3REATIF Teash

B. Weelsl 1,6 SISHIEHE PK H Th
aferas gl

C. ADPE PK & Ueh IREATIS TeHAh

D. Tdlelel § PK & Teh TREATIsh HAlgelh

3UUFT FUAT H T PII-TT Teh Tgl 87
1. AB,C 2. AB,D
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. ADRP is an allosteric inhibitor of PK

D. Alanine is an allosteric modulator of PK

Which one of the above statements are true?

1. A BC 2. ABD

3

B,C,D 4. only A

75.

75.

76.

76.

et aferd wiéle & ¢ gfade @ioT sad

S-Sl U ST Fhd &

1. faffier pH Tur aml W 398 o=l =i
gedll faauTdl auiATeT & fades garTl

2. W& & D0 & WY 3YAR W SYARIA
& ary fawg wxa W& & dear &
3Tehels] @Rl

3. W& & I FoAE, W fade =T &
faeevuT ganT|

4. 3=9 RQ%ead W x-[Afexor [Fada g@rr
W ¥ Ul IR ThieE WEe &
faReIyuT gan|

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

oo wuar § T Hia-ar TEr g2

1. Tl L-vfAat 3l & A9 ¢ Sie
oA ST W@ g

2. 3 3R TS YT IUH B

3. WWWWWD-W
Td D-heFerd & fafirse ¢aur guter
JRTH |

4. S et & qufhd wrewersisd
HIellgeT Yaor goie gl

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
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FASODBT W dfEad dled et & oid
IS fAeAaAad &

) |

Mature protein |

Matrix protease cleavage site

| T

Matrix protease  Inner membrane Hydrophobic
cleavage site protease site region

© | |

Interacts with outer membrane import pore

® |

IRFT AT #H ¥ T Uid TSI F

YR R, dUT Jg AT o ST go6d Fl

FASOHT  AeA  Hbhd g, FABOH &

e Wil 3UWs & qaTTHET P S8l

eI 9TT SRET|

1. A3TUET #; B 3dRe% el #; C k-
Breel AR &

2. A3dR® Breel #; B 3R-Bieel 3icRrer
#; careT ool #

. ATYT B3MUTE #; C S ey Bieel A

4. A FUEr H, B dUT C AcR-Beell HaRraer
H

Following is the domain organization of three
proteins that are targeted to the
mitochondria.

) |

Mature protein l

Matrix protease cleavage site

| (-

Matrix protease Inner membrane Hydrophobic
cleavage site protease site region

© | |

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. Ain 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. A in matrix; B and C are in inter-
membrane space
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UN SEgee O HRIAR @EEdTae N
afafted #Amegd & FRNFT wF ARAT
h T fhell Sharop & DNA - &t
RAffaa Far g1 saa JfaRed e s
Jaafadt & qg DNA &I 37er9T fohar &
3R CsCl ©elcd WGUIAT 3Uehgla’oT &
37efieT, 3iTehgeh TS & 37T FAET 9 DNA
& goa (“N) aar &l (PN) & T U
frar &1 30T g A uge N 3iafafead
aegd # S fJefdd & & arfe
FIASBT & T T T DNA AT &9 &
gl deuedrd 3 HR&AT # AF N
diafafted ameawm & TyeTaRoT Far |
Jur v G de HIASET F fAsnea g
fear ™1l DNAs 3h @l ¥ qur
SRIFATER  CsCl FaoTar &, 3dehiod fohdr
TFIBN dar N DNA §3F & & g 399
AT gl W Toh HY d3 Ofera fohar arm|
IRIFT T&IT & IUR W foiear foasamst &
T HII-AT Th TeT g2

1. DNAWfchfaaer aweh gl

2. DNAufasfage red-wal g

3. DNAufasfaws aRard gl

4. Sod god VA & AR FfdpiageT

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
CsClI 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
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3. Replication of DNA is dispersive
4. Replication by rolling circle mode

Thaliadr T Slelieeidl, glel H aar 937

T §1 I3 WA H FOERIS Th TG

HAST fHear § aditeh 0§ of@rar § fob a@ar

SoT 3 Jeuiedfd # A€ S| FEr o9

I HHAT g el P HAGIAT F

FROT & IR H 9T FT TT &2

1. @ gfawd # hargar $r arfaeiierar
FI BloEcUol HH HLAT gl

2. Proecia Fr 3ueafad & Fhanaar &
g6 Y g TF qEY @ Uiawid
A g

3. fEredl # Flovcd allT 35 =i &
Y He A fHaT T B

4. TEhaiadr & ged Y Wgr & A qe
Rt FUTAT T T PlerEedlel 3]
N ¢, W ATAUROT gl

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.

foRdT T ATCIA F ar Tl FId &, ToleTd

q Th AT (Tele) T qEU AT

(FareT) oa &1 59 #AegH # Tafia E

coli & fawrg as% &1 gpfd & fawa #

T § 9 Fia-a1 v oy 87

1. fara g agr grem o fob A Tofhiel
#r sufeufa 7 fasf@al

2. o g% a@r ghm S R AT o
$r sufeufa 7 fs@al
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3. @ WA JIaedm3it & &g T qadr
QIaEAT T Y&T0T g |

4, T TETATHT JIEGEA3T & & & g2ddr
QIGEATT ST YETOT |

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.

3. A lag phase will be observed between the
two exponential phases.

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

e wyat A § Fla-a1 T G gl

STferehl & W 3fefaried Wé « TE TRe

SECID

1. FIfAFGT WET S grAfT 9woT Y
IEfRAT TR HIRIAIheeh W AT
g &l

2. oIASIEl, Uged Bleel dArT dEd
FIfAAT W AfRIT AT |

3. gl STfeiel HAHITRART GarT
HIAFhadh doh diedd T, Fifh
3TARITART HITARIchgeh o X el
AT & WY "@Ue H gl

4. fFaeAr W afega gt 9|

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.
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THIACT STl Teh METET #H hIRAAIT
IRETRAT (HAFAUN Fahich) AR < HT
3af A AHAT A FT T FAUTSTh
3U Bl 9uEh gRAT & Ihd A FHEGAON
FAFh HI AT HIRAFT T & AT &,
Iha fdoh S@ Sd § dur gHEE
AT AR HT A @ ggarelel &
far sfRfea Y s &1 I ofea R
T & 25000 FHR(FBT HF F AT 3
HAFAT ST T El T A g7 M
WaEyT 30 e o feshdr &, aueh giedn
& Ipd A HINRAST Th I Alewshe A
FI IReveleT FHIfGA?

1. 76€¢ 2.
3. 424¢ 4,

50 ¢
21 ge

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
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. 50 hours
3. 42 hours 4. 21 hours
Ecoli &I FgoAal saifagur  aifdfafer

FH3dfafSed &R, ST DNA difolesl #1 Io-
aree wfafafer gEnr g e I, #
GfaguR T g1 Ty, W& R qHg, 39
Ig 0 & 9sar § fF DNA &1 Hla-ar

ool AGEANT § TUr &iA-ar S gl

e ot & @ fhg vh @R FgFEA

GfIgUR & Ig X 9Tl g2

1. g8 §HAT & GATC 3efshdl &I Tgdlelal gl

2. dg ¥ & frdr faeAEThA
qgaTet gl

3. g Tl fafrse qemrach 3regshar it
agdTedT &l

4. gg @HIT & 37187 ARUTIHA GATC 3
&I ggETeIdT g
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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. Itrecognises a specific repetitive sequence.

4. 1t recognises the hemi-methylated GATC
sequence nearby.

I FRAT A 3R TS fFerararss

grRWEh (ANTPs) & 10-97+11 31feeh Higar &

TS fFA TS SRAHBERE (rNTPs) 3ufedd

g, dufT 3 DNAH 37 afa ¥ 3afdfea g

€ St dNTPs T o=l & 100071 & 3ifersh

HH gl Tg§ 59 PRI g

1. DNA UifoleRst dNTPsdaT rNTPs & oI
fafdercientor 1€l oY Hehcl| TJ DNA
J@eT # (NTPs & FATASE gId &, 2'-
OH Fafg &1 3ufeUfd & HROT I Sfed-
smgfea g s 2l

2. DNAUfolReT dNTPsaaT rNTPs & o
fafdercientor w1€T oY FehclT| TJ DNA
Y@ H (NTPs & FATASE gId €1, DNA
difere et &1 go-arde afafafar garr
Fe Ader 9§

3. DNAGifeleRst dNTPsdaT rNTPs & o
GTHAdS fAfaerciehRor &Yar & it
3HHT gfFedIciss T S, e 3T
FIICIgs W Teh 2'-OH &l HATATSIT
T T FehTT|

4. DNATUIFRS dNTPs @2 rNTPs &
g AfdeFdaor 787 X ThdT| FiTh
HIRAAT H HeJel@el MMt Ticihfcdel i
¥ 10°91 O 8, 98 INTPs & faT RNA
IifelAST & AT TIGT gl X Fohd|

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
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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
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.

TfAaAr 3 X° & TeewuT A gfFafad e
gR&Tegfae YT, ‘X° I o9 HET r
3feAfd & “ON’ (3feeldl) dur X* & T
AT & SURRATT F OFF (3eJerdr #gT) T@am
gl g a b dur ¢ (@rr afoer #)
gafafice #&a § X & T@ewo & fou
T TOecAs o (X-Rde), waes 9ia
TAT GAARNT FI HIfsd X ST &I, elfhed
JMaRTHd: 30 HH H gf| 9T sl b,
STeT Heieh ged YR YAl YU SHevEd
o fafcse &a g, x-S, v 9id
Jur eHARRT & fov Fla-@ ST § sgdr
gl Y

gie  OieueT | X-Rader aifafafr o

safeufa &

X’ Fr ‘X T

Heq AET | TR AT
1. |ab'c galRa galRa
2. a'b'c w(-\ﬁ'a- QTH‘%%H
3. |abc s |
4, a'b'c’/ Wj;-!?f 34—533@3
5. :*E*f::/ Tgfd IEgRd
6. :E*g*/ Fara Faraa

a'bc o o

85.

86.

X - A, yaTes Wid Ud SHABRI & ST

HHAT: &
1. ab,c 2. ¢cab
3. boca 4. b,ac

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. ab,c 2. ¢cab

3. b,ca 4, b,ac

FIfRHT F 3curfed R 9&R F RNAs
(TIH A) AT 3% YT (TAH B), AT
T 7 3ifehd §, et agr A # G

TOH A |TEH B

A. SnRNAS (i) g mRNAs & 3a¥or &l
AR #td S
fFcafFa &t §g |

B. siRNAs  Lii)afa mRNAs & 3iefareet #
AhaT ST 3rfdcafada
CaRE e

C. miRNAS | (jii) 9§ mRNA & FHAYA &
arg-ary faffeer gferanait
H g
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D. SnoRNAS | (jv) rRNAs & et a2

3 TS T: gRafdd
FA H 3G

T TS P -
1. A<(iv), B(ii), C-(i), D-(iii)
2. Ad(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)

Rt 9T & IR AW FRA drel
Sg-HdeaTeier TUer &, S esioad &
Y ST W UTETSS TRt AL, Ay, Ag A, T
As #§ aRuifAa ga §1 dcerss A, dur A
®A:  N-faRr e c-ar TRl &
yfafaf®ca axa §1 319 39 &gl Siar §
o 3 WET FT WV | TFT t= 0 R
39 Fefr 20 vfAA-3, ST Yc ¥ RigAa
g @ [Aerr gur Geever Ry AT e g
t=4 W QU Q¥amEre NéeT H FreNor
B3| ARG 3T AT t=1 N FRAYT F A
d, duw W B TETEAT & Ty Sl
W, P twegs & 3Taan “C Res, =t

Y JolT H gm?
1. A 2. A
3. A 4. A
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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. A3 2. Al

3. A 4, A,
UiFchgihdl H YRAS t-RNA H Ugel

AAAST & AT fFar Srar §, deAdR

Teoll3H  Met-tRNA  TERIGATSST  GaRT

ARATST & Y T GI{AT HHAG N SisT

ST 1 39 Ted F &5 wud e Ry

gl

A. T TiFhgd NEAT F 3T TiAA-ART
3 # Wi AT g g

B. UfHa T AR & wiffta #wg
A ShfAeST gerdr g

C. T UrahgadT WM& F 3o TfRaT
T 39 & AT g &

D. Uil AT ARTAET # 3eE
TR Ty gl &

E. ufaer R wffie Afaasa &
TR Ty g &

HIA-AT (H) HYT Hcdd IASd: Tl o/g ?

1. A7 A 2. BAAr C

3. ANE 4. BAUT 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.

Band C
Band D

89. C. elegans & &791 T Twem H T W
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RRAAT Td FS Icady FARE 7T

adr &1 o9 TE™Ar H s Hifeet Hir

HAwr H TS & fov T = w@er v

9 I gRUNH FEAad &

Iie fEReF T F th JTT NH
ANl AR f&ar Srar §, #er "l@em H
AT cadT FIANBR™ HET AT ol 2T
19T T fAepre FIET gl

Iy e FNF & v Fua o
ARl HREHBT (ST T qhemer
PIRNFR FgaTdl ) P AR fear S §,
ar A e fafaa AET g

Ifg = FEl ser q@eme AR S g
AT TEw FRSR, N ARRUG:
37Tl ATl g, HIT HITARIT & AT
&I, 3Tl ST9Tg, ofdl gl

T TTAT & TR H $O HUA feiad g

A. T8RS HIRAHT Wb HT HTH HT ¢

B. $9T TXTAT I THTSIAT IW=AdTall
AT HIRIBR, Teh AT FHg
FATr &

C. & #H & dieT ATcagdr HIfARR HaT
AT & HWET T 81

D. #ET FHIfAPT 1° FfAST & T FH Jhry
LA §, dUT Sl TE & HIfRABR 2°
FIAFIHT AT G F HAT ¢

E. 1°HIfAST T 31e9 IREX STFECTohST
Hohd ATfad &cr gl

IRIFT I aRomAT ¥ IWFT FYUT
& Fid-A TSl I I § ?

1. ABd C 2.

3. DAUE 4.

A BdarbD
B,DTATE

In C. elegans, an anchor cell and a few
hypodermal cells take part in the formation of
vulva. The experiments performed to
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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. A, BandD
3. DandE 4, B,DandE
3e iU W& p53 HT FAST A

giafFafes foda Nd= Mdm2 arT s
I@T ST g1 I 91 3T o Mdm2 Fr 3ifa
ffcafda v T@Ey FIfREr @ FW
PIABIAT H ded ST &, p53 &I
HEATASIOT @Il Tk AR W p19ARF
Mdm2 &1 arfafafer & defda swar § aur
p53 PN TIRT T gl pl9*RF & Y& &
e g ¥ o Tary FIfE FR
HIRAFIIT F qRATIT glel 81 IURNeFd Fal
F YR W e FUAT H § Hid-AT Th
FUT Tl 82
1. MDM2@T pl9ARF, Eit 3reeste gl
2. MDM2adYr p19ARF, @i e e
SiieT Bl
3. MDM2 U 3qesilel § W pl19*RF weh
3e Rusw SieT gl
4. pl9ARF U 3reesllel § T MDM2 Tsh
3e Rusw SieT gl
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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
cells by destabilizing p53. Another protein
p19ARF inhibits the activity of Mdm2 thus
stabilizing p53. Loss of p194RF 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 p194RFare tumour
suppressor genes.
3. MDM2 is an oncogene but p194RF is a
tumor suppressor gene.
4. p192RF s an oncogene but MDM2 is a
tumor suppressor gene.

guersfed C fawoy & @erw sifaa wifes
SfcReTr JrEfshar qur AT & &9 &1 Hey,
HAUT & 9RUMH FT Fifde @AuReE B
TS | 3 PAFS TfeRam 3=gfrar &
gfafafr o g gpavr F [ffe aRome
a1l Reaaa B

A | e 1
0—O0 Viral load H
X—X TI:ZII?:sponse (I) ACUte
(A)
2
c
|
&
Time
{B) (i) Resolution
[
2
g
&
_—
Time
" (i) Chronic
2
c
2|
&
Time

ASSAH HHT TSI T oA
1. A—(ii), B —(iii), C — (i)
2. A-—(i), B (iii), C — (ii)
3. A-—(iii), B (ii), C - (i)
4. A—(i), B (ii), C — (iii)
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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 I1.

Column | Column 11

0—0 Viral load
X—X T cell response

(i) Acute

(A]

Response
e

Time

(B

(ii) Resolution

Response
B —

© (iii) Chronic

Response
e

Time

Choose the best possible combination

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)

G-I Faferd  amfgdl  (GPCR) & ol
W 3YZhEA o, B AU y. LT
GEAT A o 3USHS GDP FEfad & aur
GPCR fafS%ar &1 S GPCR &7 Tfshgor gidar
g, g8 I3 ~afdordierss fafaag sRs
(GEF) I TRE F1H T g, dUT o-395HS
® U ST GDP & HFd Hel IR
T g, Taa 3adr S GTP JEfd g
&aT €1 GDP/GTP Wigar3t & fd=or g@mr
G- M8 AR & AERT o & T
o- 3USHTS SH YR HIH Hl o

1. GTP wH

2. GDP e

3. cGMP-Taferse BRGBISETEEST

4. cAMP- faferse wEwEETEeT
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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 a-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

1. GTPase

2. GDP kinase

3. cGMP-specific phosphodiesterase

4. cAMP-specific phosphodiesterase

fGeg & o 9Ra =ai=afear & ar
YHE PR § IeelT  ud e
AR | FIfAPT G JAT FIS FER
Hel PRI & H 0T AT Jolalr i
gl HIfAST g S gar ASeST H AT g,
w2 & foT g Ry ST dehd €, Sl
d 39 A UM F AR FAGR A Bl
HE T 1 gdl ASeioleT & goT:gred foham
ST Eehel §, el HIRIPISHT HT 9o A &
fow| wifeerr aer @ r@ew, Fqel HifAwRBT
T qifSd deshAl & fafee gerae, St 3o
AT aAhA F 3T et g, IfaRerda: aRa
fhar ST @har g1 RS G TUr Hqd
FIASBT a1 gagR foha 3=dl=afhar &
qTU 8?

1. IRIHT G Td T FIRASHE, et egeei

3 gishaT el B

2. HIRAHT G I Id=afehar e §
Stafeh FoT PRAR HFATTA I fohar
celtelr &

3. IRAHT & AT IAlishar EAd &,
Stafeh FeT FRAAT g Ideaishar
ceftelr &

4. el YHR &I HIRIBRS HeJaAdh
AT g2 g

Instructive and permissive interactions are
two major modes of inductive interaction
during development. The following compares
some properties of cell lines and cord blood
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stem cells. Cell lines, which are stored in

liqguid 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

TS A # Hhel e St dur
AT & W Tur afeat & @ fafdse
IAFARAT Y ART #daT g 39 Hed H,

vt Gltorett 3 lerar T &7
1. Jraftisert & STEfder e 3ier afadr
Rreeh w aEfeT anfear

2. 3371 Bieoh & a8z qur afusesr &
st anfear
3. 3sT Sell ¥ RfsFe aam Y] Fieelt oY

CIEIEG]
4. 33T Heell W NREASFH AT I
fBreel W dFer aFht

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



95. foiFsl U WITASITHA HUTSTeleT T dier

95.

96.

guilE Iaeusit & d@9a 7 6y 3 ¢
A. 30T ST TUT YT FT Terdal
MATHR FEAT F °gfed gt g
B. oY WRIg 31U HI el k& ar &t &

AT RIAST FHTSA, TSI 3TEAT AT &

C. TR U7 3767 WX HITRIHT Srelfenor qam
sifaRed faem, aftesr saear &
afRkurfaa g &

D. 0T Siel WAl § oUT JIosl HTEAT T
3 a; AT & Sar

SIRIFT HUAT DT FioT-AT AT TeT 872

1. Adur B 2. BAarC

3. CaurD 4. DAATA

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 37T JAT 9T

FHETHT F [AFE T [W@I@T & aR # &Y

T FYUA fAFdAad § -

A. faeg dur taIges & dfFcafFa
SIS e S garT afefa g §1

B. ‘faerery aUr VAdses H dad
1 JfFcTFd T arell FIRNFBT F
T F FAeIhaT GaRT AR IWr
STl Bl

C. ‘e 3iffcaea HfAwAT 7 gZsalr
Jiffeged gar § Jur e gREX yaordr
oI &l
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§9oB1T Ueh IHeJol@el HR gl
E. UddSes T dlad ®R& g ddl
e 31focaed FIfRERT & Yafea

fedt & Shsar g1
IWFT FUAT F [T TS & T Hia-ar
e 2
1. CaurE 2. C,DAUTE
3. DAWE 4. AQUTB

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 2. C,Dand E
3. DandE 4, AandB
RR gd dur eRR ¥Ear H 9 S« drelr

gferfarat & f[Affea 3uaet i &1 7 3ugat
W agd faffed g 3T &1 e | A
fafdest 3uaell & gHq@ Y aUr T 1A
39aait o A fAET arfoer # e €

TAH | A
A |F, qamr et | O | 10A
T argd §
B |Aree st aur (i) | 19D
SR & ey &
C lqeors B ITRIPT Il (i) | IgE
D |ofasit duer & 3remar | (V) | 196G
HIS A 9 fafrse
T FET
E  |eoraAer Rrea ar e | V) | 1gM
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T TN F T
1. A—(i), B (i), 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 (ii)
4. A—(iv), B — (iii), C — (v), D — (i), E- (i)

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 Il consists of the name of the
subclass.
Column | Column Il
A | Binds to macrophages | (i) IgA
by F.
B | Binds to mast cells (i) gD
and basophils
C | First B cell receptor @iii) | IgE
D | No major specific (iv) | IgG
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-(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)

e ATET HARET H aX H Y 1 e

FYAT H T HlA-AT Th TET AGH 87

1. TEr AR HIABITTRT &I &, 8T d
dT9-gard NET & Y T T/ &
Jar N-Rr wig & [JeR gerea-3ees
wid @ £l

2. QN C, UG FHATT T HeraTolr
geRIged @A &

3. A AT ol FHGTATA 31¥ar favae I
gia &, aur 35 gl doreer
sepafeafa &, v gfadhar o
3ol @l T SHA Fd g, 99 T 33U
3SR 3ragd & dftd g

4. nfedt &1 fawx §dar &1 & Iefady
N-FRT oid & d2r 395 DNA- T
Horaai-3Maely wial & T TF dhghg
TATAHRIOT Jiafdse g Thar gl
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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.

3TPRSTA YaUTATHT qaT e fafrsdraior

& 9R & fFY T $T HYA Aead g

A. 3THRSTT AT TeTelEs HRH &It ¢

B. 3MThRaleT RS FR& & Thd & ol
FIRAFIN & T A A 3curied gl &
qAT FHIARIHT H TH g@ T dh
JET I gl

C. 3RS $T Tlgdl I Teh Sgoll T AT
IR &, FIfAFBT F1 e T STar
gId|

D. 3RS 9aurary yfasfad faferséreor

# wfEafea g
SWIFT FYUAT HT HiT-AT GATSTT T&T §?
1. Adu B 2. BAATD
3. CcaurD 4. AGAIC

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 differen-
tiating 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



100.

Fdal H THLT UG A H RGBT H
dra sifdes  FoEadr 3dd Agcaqul @
FAGHT 3UH St A Al #ifdew
FIAHT FOAT F 30 gIfAE gwEEt &
3THR FIffepet foham St §1 fove=t aforer
W A H TRl faflse | &1 vHE v
dur TW B H FIRAr A@fEET gEId
& 3 gl

T A A B

A | 3umemrlt iReEt () | SeAaey
& 9g & AT A
§¢ T &

B. | it AR & (i) | dfAeearag
UfFes dq g @
30Tl IS &

UfFes dg g @
Ssdr &

C. | frer It (i) | ey @fey
FqEGQ dg3it A
30Tel IR hr
AEFacH a3t &

Sisdr &

D. | it ;e (V) | vegeerq @fer
AEFAC a3t H
EIRRENIREIRINKISIE ]
¥ &R #ar ¥

e AT FT o |

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 —(ii)
4. A—(iv), B—(i), C—(ii), D — (iii)

100. 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
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one cell with that
in the next cell

Connects
intermediate
filaments in one
cell to those in the
next cell

(iii)| Tight junction

Anchors
intermediate
filaments in a cell
to extracellular
matrix

(iv)

Adherens junction

101.

101.

Choose the correct combination.

1. A—(i), B—(ii), C — (iii), D — (iv)

2. A (i), B—(iii), C — (iv), D — (i)

3. A—(iii), B—(iv), C— (i), D — (ii)

4. A-—(iv), B (i), C— (ii), D — (iii)

TfAdaT ST (AT13), 3T A8 ST ar o

fafRrse a5 S & aeffepa 81 @ Fefientor

W Y T $o HYA fdFtad g

A TS A TH 3TH a3 S § IU1 a5 C
T g faferse e g

B. ATEB U 3TH TS Sl § JdUT ATSP Uk
oy fafRse Sher B

C. ATSQ T 3H TS el § JdAT ATSA Teh
oy fafse Sher B

D. s8H U 3T A8 Sl g daT aA18Q Tk
oy fafse Sher B

IRNFA HYeAl F FE e e

1. AT 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:

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
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J9 AW H W I TRcUeH & T8 W I
qsm%w%mwaﬁ?rgaﬂl
THRIRGAT TN T ATHdl ganT &F
e fAedad gl

A. TSI 1 Hishgor

B. cGMP BEHISEUTEIST H TeH

C. Na' YuTrell &7 &7 gler

D

. T &I fgaor
JHRMARGHAT & T & & wia-ar afeq
gl g3m?

1. AT A 2. #AT B
3. AT C 4. Ccdur D

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
Cand D

uredl & e Ud fdhr HI g Tgelil

T Farel o are g &

Ufele| Ufdeler Tohdel IfA13iT & aR &

& T FT HY @eetad &

A. FFd URASNT ITEY eIishar iR &
eTTcHS ATl & FT H FIH Fd

B. 3o deh a1 & 3ife Ryl anfgat &
gdr IeT gl

C. Ufeliet amer ETRL (VAT 3rfshar 1),
HT FlaFgel AT 7Y T & & 3dfase
T g o RTET fFew 3R a7 &
AT Bl

D. EIN2 (Ufaelled-3grlsT 2) Th IR el
I & Hfsd Ao ¢l Wissicad
greul & 9P UG digal H ein2

3cafader, VRN a3t 1 e
T ¢l

SRIFT FYAT FI DlA-AT TIToleT TGT 872

1. AduTB 2. BAurC

3. CaurbD 4. DAarA

. A convenient and

Relativelevels =

. 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, Dand A
. S HAY @ giaulslls U4 faadhr

faeg¥ad Hehdeh, WYURUI: 3TURT &I a9 H
gfg B, goad: Fifd Woreels ddsies gl
#AYAIR T A ARTT e & v e
& Y ar At # Hia-ar vE e &2

o
<
1
1
i
1
1

N

Relativelevels
Relativelevels N
~
'
~

Relativelevels W
~~e
~
Relativelevels &

_______

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?

g
2
i
i
1
1

Relativelevels N
~
’
~
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Relative levels &
v\\
.—‘\'

Relatlvelevels &

=t

Tlme

T fad ardl &1 39T, dcd Stefarg id &

T IETgh I FSAT & FHROT HAh FHee

T §1 O oAl & 3T AeigE FSAT A

IVF WRHASE @ FAar § AT I

FEATANT F¢ AN gl I k@Y

CUIHeIT F IR H Th MUl @R &

T Fo e FEad B

A. AR ARIRE dT & gHT S8 IRe
gl &l

B. frell off amliR& ama & favw caar &
3eX T&Fd arg IfaF gl

C. 3RIA 3aTT #H ANNE dT dedr ¢l

D. dIfgerl THUTT Feudy AN arg &

IR BT gl
o & Fla-ar v TEr A8 g2
1. &#AF A 2. AQTY B
3. &A=C 4. Ccdur 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 is rise 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

3TIHIC 9eal H CO, TAPMRIOT & IR H
& T FT HY Feetad &
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A. TesloSl TeollsH $T FRas Fioaddeast
Th & GNIT Haelal 1,6-ST8hrEhe
3cdTied T gl

B. C, 3TardIhuiy YhTr&el Hliaed dsh
& NI FAROEISAT 7 TomSHeT & JeT
# 9Rade gfed giar gl

C. C,%idel Tk & G, 4-FTee] 3FcT &
NAD-#d& Teall$H CO, HeF HeT &,
doe T 3-Piae IFA, UiSEAC T gl

D. HEZR 3Fd 3UTad (CAM) & GRIeT
Aot 3Fe FASOIRBT & I A
TART gar ¥, dur A & Arserater
O AAFT e &

IRIFT FUAT & T TS 7 F Fla-ar

Th TG &2
1. A BaUIC 2. A CdaD
3. B,CauD 4. A BTATD

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.

Which one of the following combinations of
above statements is correct?

1. A,BandC 2.
3. B,Cand D 4,

A, Cand D
A,Band D

T AMuhdl GaRT e FHeel # HRinrecdadh
HIARIAT (GC) TAT FTdr HiABI3T (TC) &
IREROT F 3R ot &
A. TC &I 3198 GC H Faedfas o
AUHR
B. GCH 3d:TT FIfAhrt ararefisifaad
g, Wq TC & 1|
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C. TCH faTdes vd »fAar & 3
g Fifaeierar et afed g1d € g GC
H A7 fAeges afea gar gl

D. GCITTC& gt & 3dl H Uged Hfelel
JreAfes o Th S @

e & & Fia-ar a8 a8
1. #ATA 2. AdW B
3. Bau C 4. AT D

The difference in circulation between
glomerular 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
GCbutnotinTC
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

fAedRfees 3mer (GA) &1 Jrefohar & gred

Farg & AT e aTel 5 HRAl H

3ereoT fAFad &

A. DELLA gF-3idfdfsed GRAS UIiET &
3eolleh o ATT GA-STIT SHISRNT T
AT AT 3T AFIFT Fr NehedT|

B. GA-ITET H%hel I GRAS & HTY SIErT|

C. GRAS T 26S WIfeIdH garT AT
0T TG HIHY & fov ARERIa w=r|

D. §&H - RNA f7efiiad GRAS Wit
Jeafaa &1 3 FgFo|

o Tarea & Sla-ar e e g 2

1. AduTB 2. B@aurc

3. CaurD 4. AGATD

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.
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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. BandC
3. Cand D 4, AandD
Tagd & 3Wd REFI9d gr

gsUafAar fAef@d Far g1 Tdaa &

IRIT R o Saare gaEedfas FeAr

W 6T 7 Fo HYT Frerad gl

A, aETEEs @ aftia Jerde

B. af¥fd STa &y« dur &¥d Uged
JirgATefaer

C. WHagel dF & 3ou-gle fegdl & afda
aifa & faRr sgE

D. Tdgsl dF & 3T o adfear ¥ &1fa
aifa & faRr sgE

3 3IEUT H et A § Fla-a1 T Fer

T &7
1. #F A 2. Ad B
3. &#AFC 4, BaA 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.

A. Increased release of vasopressin

B. Increased water retention and reduced
plasma osmolality

C. Increased rate of afferent discharge from
low-pressure receptors of vascular system

D. 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

aredt # gfadrae 3uTaade & odie a9 &

N # Fo FUa Fead: §

A. ITSEEIAT SIEHRbE dUT 3HHT
FATGGET ggcck Tdiel ThT & s &

B. sl 20 HiaeT A+ &l
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C. Tl i 4-plad raTal & T o
ar S

D. UEQYUESH AW WX g &

IWFT FUAT F AT TS & T Hia-ar

TS HEY 87
1. A BTarC 2. A BQTUTD
3. B,CadurD 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. A,BandD
3. B,CandD 4, A,CandD

0 ow

U fadfa i &1 farer df¥er dgain
@ fegda: AT fhar s @r aur 3roare
g3t @ dReEiaa 9 w1 dgue
yfafaf@a forar aam dfRer 389 T aefr
dr egishar GHT fAeg3t @ JadYen Ao
gReford fohar amam| 9f&a 3adueT e &
T P g @@ & ¥ S9ar

gt AT grem?
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

argdt # Sremenrad a4t offd v eraor g
HI ANTEIT ot H Tleafded 3Fa (ABA) T
HiAA § HftT $$ FReh, Heetad ¢
A. 3feferge $Re DREB1 T DREB2,
ABA-3IfhaTT Sflcll & 3eATdeh &

112.
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AV 3aTal ¥ ABA-TR ffa @
Jed &

B. LEATUT RD29 S &5 Sl &I ABA
IRT W B

C. ABA-3IfhITl Sfiel 3ofardes # o
gfFerdIer$ss ABRE 3/aad afdse g

D. ABA-3W=Ifsharall Sfiell & at-wgiFeraierss
fASTleUT-31eIfoh AT 37a9a (DRE)
3afead g

3RIFd HYAT & ToIe=T TAISTT H & HiA-Ar

THh ABA & T #H HEr 82

1. A BTuIC 2. ACTaD

3. B,C,duTD 4, HT 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. A CandD

3. B,C,andD 4. Aonly

fower R, Tt gfdeliersr RAvageas &
AT aToleT YT Teh Toig STeT Uehed
fafeerg afea gam &, & aeiar B

D

ITCcl 3cqTied ZIHAs H g Fohll &
A. TIYROT ST HeAHH el IR
B. ufaef@a s 3fefshe dTell IO
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C. RO Td faelaet Jard U gfashar
TR

D. EIU Ud faeluel Jod Teh 3eha
TR

E. Efa9uleT Ud fqelldel JFd Teh oy

g R AT & fov e daae &7 @

Pl STGFITH B
1. A/B,CandD 2. A BandE
3. B,C,DandE 4, A, C,DandE

The following diagram shows meiotic pairing

in an inversion heterozygote and a point where

single crossing over has occurred

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

Ry Sha & Sha X & ffafea &
grAfeT 1 3ufRAfa & IR gl §1 3ega e
faeeivor &7 gmar 6 gAlAd dohd ar WidEr
Letl T Let2 GaRT YRGhiA Bldl §l Siel
X @ fAeTidd 39 gt H eIRa &
R S AT Let W& & Afa-31ffcgeaa
Fd, Let WdAT T IBT8 & AT 3 aleAr ol
TH HIAG A &l Al f 3ufeafa &
S X @ HFeafFa & aRomw e
wafad gl
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ger | g X & FfPIiFa
WT ++

Letl OE ++++

Let2 OE ++++

Letl KO S

Let2 KO —

Letl OE —

Let2 KO

Letl KO ra——

Let2 OE

3WFd & IYUR R, et aidais3it # §
HiT-T@Y FY I YN & T AsedH Aol

grer 82
1.
Hormone
Activates
both
Letl Let2
Both combinatorially
activate
Gene X expressed
Hormone — Letl — Let2
activates activates
— gene X’
activates
Hormone — - Letl
activates activates
—— gene X’
activates
Hormone Letl Let2

activates inactivates

IAvdd
—— > gene X
Let2 is arepressor &

of gene 'X’

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
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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

Let2

4, Hormone

activates inactivates

IAvd4
—— > gene X
Let2 is arepressor &
of gene "X’

ar Fglex S AT F 50% dur Rar & 50%
HofleT &1 9T &, Sg RTUTIEd 3R gl
gl St & gIAbSAA H aR1eT & g3t
H A Fla-A T 3 FAR S 3TddA
RIEICC T

1. 3cqRade 2.
3. TadF Ghelel 4.

RCRIPIED)
qaTaIoT

115. Two siblings who inherit 50% of the genome

116.

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

Recombination

2.
3. Independent assortment
4.

Environment

=T aRefoua afder T faan:

A phenotype

A

H
X substance ———> H substance

I

B phenotype

116.

H Ucola 9ard X # Uy H & gRafda
T gl

h Ucellel gery X &t H & gRafdd a8 &
HhdT dUT FETUTIERT ‘O°H Rb of ST gl
A Uoollel 9e1d H & aRafda &ar & aur
TETUTIET A T aXP of ST B

a Ucoliel gt H & aRafdd & &
geheT|

B Vool ey H & gRafdd a=ar § aar
TALTUTIET B I % o ST &l

b Vool Yard H & gRafda a8 &
gehdT|

A FTETUTIRT aTel cdfdd &l B F&TUTI®T drel
IfFd & JHPRA Il W O F&TTIwRT Fr
a g g e gEet § SilF-ar e

3WIFT F&IUT W o ST bl 87

1. Aahh x BbHH 2. AaHh x BBHh
3. AaHh x BBHH 4. AAHH x BbHh

Consider the following hypothetical pathway:

A phenotype

]A

H
X substance ———> H substance

|

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

2. AaHh x BBHh

3. AaHh x BBHH

4. AAHH x BbHh
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117.

118.

& TIT 3caerir Toallel &l 3aeTehd: A8l

agel A

1. Uh Fgd HT AR, 6T T e
werTdY faRIyeh faEAToIaT &) T@r & aur
38 AT Td 9 DT £

2. TH X-Hgalldald Temar fagdwe & fifsq
T & g

3. 3nfolardr e fadtwss & difsa s==
1 fOar

4, X-GgelfIeid gemdl faQvwen & difsd g
T T

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

A HITASh G HIRAPT g, X, Ydaqr Z &
fAfése, 1% 8 d& & aongEr &1 sufeafa ar
Jqureafa & fv aur e arfeswr &
EUAER Repfedd Sl 3c41g A, B, Caam D
F 3cUTGeT H 3P &HAT & forw 3ifha fhar
|

Hybrid 7 Human chromosomes Gene products

cell present expressed

lines [172[3[a[s[e[7[s|A[B[cC[D]|
.X-+‘}+1+-+-‘i'A—--+l—A+.
v Lol T Tele] T [w]-T-T+]
Z + | \‘+ ‘+ + |+ |-+

a3 Siet & F 9% & v e

fahedt & @ fohas JURGET T SUGFAdH

faféses &2

1 IO 5T Sl A, IURA 3 W i B,
IR 8 W Sl C AT IO 1 R
ST D

2. IURFASW ST A TAT AW JURA 3 N
ST B

3. JURA 8 W il D, IJURIF 1| it C,
U 5 T SieT BIURE 4 W ST A

4. IUTHA5 I SHT A, U 3 T il B
qAT IURF LW ST D

. Three somatic hybrid cell lines, designated as

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:

vabrid ' Human chromosomes 'Gene products

cell | present  |expressed ‘

lines |1/2(3/4 5|67 8 A B|C|D

.X-+'+ +-+-' ‘A—‘+ —‘+.
YA+'+ ‘ A+'+ ‘ ‘+‘— —‘+.
z 4+‘ +. '+I ‘+‘ .+.+ —‘+

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

. 3odl HARTRAT HT S ar a7 e =

H g 9T §
Ancestral

amniote

(B
(DD

A B,C,D & Tafgsd &g &

1. A-H9, B-g, C-ugh, D-E=

2. A- 99, B- &g, C- T, D- w&l
3. A- %73, B- Ul C- @Y, D- &l
4. A- 9T, B- gd, C- @Y, D- Tdell
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The phylogenetic tree of amniote vertebrates is
given in the following diagram

Ancestral
amniote

8D
—(C DD

The groups labelled A, B, C, D are

1. A-Snakes, B-Turtles, C-Birds, D-Mammals
2. A-Snakes, B-Turtles, C-Mammals, D-Birds
3. A-Turtles, B-Birds, C-Snakes, D-Mammals
4. A-Birds, B-Turtles, C-Snakes, D-Mammals

3eTeh U= SR UTEHAT & IMUR T
3T SHATOR3T (A, B, C) 1 Ugdlel 8 T
AEIHAT TH HIT TAETOT FaTferd HT 2l
o=t & aRome e o g

)
g{yeor A |B |C
AT e + |+ |+~
Ao R -

3WRIFA & HUR W, ggameh 75 Siar] ifd
qIshd: &

1. Enterobacter, Salmonella, Escherichia.

2. Escherichia, Salmonella, Enterobacter.

3. Salmonella, Enterobacter, Escherichia.
4

Escherichia, Enterobacter, Salmonella.

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.
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3. Salmonella, Enterobacter, Escherichia.
4, Escherichia, Enterobacter, Salmonella.

FITH WO AT 3edoh 3 & & &I
6 T gAee faetaa &

A, REuG-ATCTTH

AL FH-ASAT

hehs-Rpenar

aRT FAG-faRearRar

HIRX dRT-3NfhaAceieay
ﬁmmﬁ@aﬁamwmw

mmo o w

1. ACE 2.
3. A B 4.

Bdaar D
AT F

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
INCORRECT matches?

1. A CE 2.
3. Bonly 4,

""!'”.UOPUP

Band D
F only

Irgaaforat & yaw afftes g &
rEIRT fFeTad gl

A B C D E Monocots Eudicots

g A-EwA: gfafaftea wa g

1. Astrobaileyales, Nymphaedales,
Amborellales, Chloranthaceae, Magnoliids

2. Amborellales, Astrobaileyales,
Nymphaedales, Magnoliids, Chloranthaceae

3. Amborellales, Nymphaedales,
Astrobaileyales, Chloranthaceae, Magnoliids

4. Amborellales, Nymphaedales,
Chloranthaceae, Magnoliids, Astrobaileyales
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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

3. Amborellales, Nymphaedales,
Astrobaileyales, Chloranthaceae,
Magnoliids

4. Amborellales, Nymphaedales,
Chloranthaceae, Magnoliids,
Astrobaileyales

38

=T 7 3T genfaar 1 aur 2 &7 ST afaar
(b1, by) TUT FOT IAAT (dy, dp) & TR A b

W eyt & @ Fla-ar @ a2

d
e d,

b,

\b

Population density ——

2

Birth rates/Death rates

1. yonfd 18 Sfelel i gefcd TadT &

2. el golrtadr fr #ROT Afar gelca e
gl

3. Yalfa 21 SFeIeT I geca-fAeT &1

4. AT getadt & fov gdca-fAIR wema
qea &l

Which of the following statements about the

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

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

124,

124,

Birth rates/Death rates

Population density ———

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.

1 # @ Sla-ar Aarer A vd 3HH
YT HSR HI Fel Al 8?2

Aarel HHE PralEIS3C SR
A | dfeeeriawEtad | () | Jer
B. | Seawrefad (i) | refifemer #s
C. | rawrfad (iil) | dfFaRe
D. | ermrsfa (V) | e
™ | #g
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)

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)
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qidy H 9V deal & Isur H FfEafag
qEg RS sifafhad @ & = 8
a. NO; - NO3

b. N, - NH,
c. NH} - NO;
d. NO; - N,

S TETE FRFAIT F ge fe §

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

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

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

4, a—Nostoc b — Nitrosomonas
Nitrobacter d— Pseudomonas

Cf

Important chemical reactions involved in
nutrient cycling in ecosystems are given
below:
a. NO; —» NO3
b. N, » NH,4
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

Cc—

ol fashrd & @Y WYRC: W $
ALY F&T07 fwerad ¢

A. HREY & e [ar T o1 T>eT
B. ifier fQemee fr [
C
D

. T&ee Iaar &1 usA
. 331 fawrE & R fagerer gfawa
IRIFT & YR W 0 T & F
PIT-AT Teh G fFmrg &1 e

faera & Ag HXar g2
1. ABdar C 2.
3. ACTar D 4,

B,Cd4r D
ATar B

The following are some important features

which are commonly associated with animal

development:

A. Position of anus development with
respect to blastopore

B. Method of cell division
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C. Mechanism of coelom formation
D. Cleavage pattern during egg development

Based on the above, which one of the following
combinations differentiate the development of
deuterostomes from that of protostomes?

1. A, BandC 2. B,CandD

3. A/,Cand D 4, AandB

afFd B &1 HeIAT Hieh fed A 160

SHISAT HT TIEAAT AT IS FT TohTl &,

W W A THAT 50 SHSAT T FTEUAT

I %-l g ¢ & ) ;A

FI B & TEIAT T8 FET Afgd S B

3HFT/HT

1. #TaT AT g @

2. 9UA TR, BRI, HAT AT AT A1S @

3. TERT, BURT, HAT IT ARRT A AT
HATHT/ATET &

4, HTST IAT HAST &

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.

T @d YART # T I Ferreraeayor
& for w Yc-RfgAa wea e yee
frar Smar &1 @t Ot TRt W aeuRard
(o) Waufiar TR Fafag et &
Ay IR R aiRaT A grafas #re welr
TR o MA@ ofeas defad gem 2

1. 3eHFd FAGRNER 2. #A®HA
3. uuaTel 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
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
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AT T IRFPoTT  HEAT & 5T

1. agﬁaﬁmé?ai?-r:g?ﬁmmam

2. olffie Siefel garT &ifdet 3caRads &
forsenTaeT

3. 38 urofr 89, 5@l &R UHT g1 &, H
T&dr ATGT T S8 axoT gfshar

4, 9N TUT GLGET & &I HATARATCHS
RATROT 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.

U FHAST H U gaT Jefifadl s cafseat
$r gear 1 [ arfeer gt &

geT golifa | eafseat &r
gear

50

20

20

05

05

IRFT F YR W AT F R{Faad=
fafatrar gaepe gem

1. 0.552. 2.
3. 0.435, 4,

mioloO|w|>

0.335.
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

m|o|O|wm|>

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
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3Tl ScaRacisl I o erdl, THTET 3TTSTET
AT N, T T &S H, 3caRaded Uq
3 faerelel & o qrgraedr & gid

AYfFrICTSs T fAvHgIAS dr 3gicd
W gReferd @I 1T &
1 2Nelo 4Nepo
" 4Npuo+1 4Ngug+1
3 Nelig 4Nelo
" 4Nepo+1 (4Nepo—1)

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

1 2Nelio 4Nelo

" 4Npug+1 4Noug+1
3 Nelio 4Nello

" 4Nepo+1 (4Nepio—1)

I 9RAF AT N=20 T F5 HETcaAT F

3MIafIeh faererel Veollell T |rdel SRR

% gRada & aRoifaa gar g, ar

A. 3o 3mafedt, ST Yool @ S &
a1 SR 81d 8, & Ieard # gfd

B. 0dUT 1 & &I Ycdsh VUoollel SRETIRAT
g # gfa 9 &g & Fr Afa {2

AT B fIIT HEr 3cR &:
1. A-0.25B-0.125

2. A-0.025 B-0.0125

3. A-0.0125B-0.025

4. A-0.125B-0.25

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
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i FFErEt (A, B, C) # Ul wenifaat
3R (+) A1 (-) quiedfa & @
arforer gt &

qHaTT
wir |A [B [C
1 + + +
2 + + -
3 - - +
4 + |- |-
5 - +

IRIFT & YR W 0 F T Hla-am,
FHETT & & GaTell & o< JodenriRal &l
TET A 87

1. AdYT B>BAAC>ATATC

2. AJUTB>ATATC>BTATC
3. BAAC>ATAB>A durc
4. AdaC>AdarB>BaurC

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 _ _ +

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

Tl &THAT 400 dTel Ueh TUATAROT H geel
afd (1) 0.15 9fd AcAg & AT TH 3TEmer
gigarad: affid g W ¥ 3§ W ¥
fAsarez 3Tada 3fg e (afFaa & wear

gfa Tearg) 4T 872
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
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individuals/week) that this population can
achieve?

1. 15 2.
3. 225 4.

30
60

e X - Y geut & @ Fia-ar, 3w §
T 9IATT FHT TR RGN

X

1. AR T 3 Fr &A1 (Y), 3N gdca
(X) & G&E H

2. YRIAARANOT AT (Y), Th1el adl &
(X) Faer &
TSt TR (Y), &%l (X) & qaY #

4. &7 Yl EXdT (Y), dRfdeh arse-
arsqicgelel & g9y &

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

Shfad wifest &7 gerafaieeT & geardq
TEITCH Y wIiee g8 feiRor g & &
IGEIRS I

1. WEST HT g-TATHHOT

2. @ 39Tl & o gl

3. WIEEr &1 faaRor

4. ~gFARde 3FET FEE



136.

137.

137.

138.

138.

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

S-S el Fodl §, TR, @,
ciaeuel  3MMfe  ddfdse  Foltd  Yeiae-ard
gfed giar g1 afe a1 qafdeard 1 ggarea
¢, [T ahelll & @ Hlf-a1 IUPFATH
2

1. RAPD 2. [&A g

3. sgaoff FISH 4. YdTg HISSIHLY
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

T O o T YINT & R fhelt 9l &fr
gfga aifafafer i gar e, o fow die
Taed sread of, At Wde @ gied
JfFcafed, gied BEHRe, a1 3=
g NEAT & @Y gied IAafHAT F
gael & Fdifead XA & 929Td B Tg
forsehd oX ugar % gfea afafafr @ HRoT
BERRAETT & &F ¥ Pee = @l
grEeaT @ AR W3Rt #d # Hla-ar e
THTOIT Al HLam?

¥y AyoT fgeryor
IHeergel It T faeersor

GSTAT qUTHTATG AT

HIEHT TRAT 3T faeeryor

> w N

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
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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

TFd H Tfhlel TR 3eld ThA! Z@RT (3, b, ¢
aur d) EgRd fRar Srar g1 §7 IR TehAl
CART  Jefehlal {-i{-l‘\ud $r gacafear wg
aRE % effar a/=m B &d & Tl
N oAerfAea: e @igar 80 — 250mg/dL
F &g #7 g

Signal

T T T T T 1
80 120 160 200 240 280
Glucose mg/dL

e WAl & & FiT-A1 3UGFATH ¢ 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

T T T T T 1
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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T eMushar goft Hifdeer & R f[fdse
gl X’ & 3URIAR  TUGHROT &l
HEIIA I W@ gl AHRAT  HwfAS
IYHIRIOT Sl goich T & AT Folea
AT Bl Merehcdl HIRABT  FHAIMNDT I
600g 9 10 min T THUT ¥ IRH HdT g,
J[fEehT 1 HIE YT &, 20 min & T 10,000
g W CATdl @ ThUT FIAT § AT I[Teh Hl
FIg T &, 1 hour & foT @y =r
100,000g Y ThHUT AT §, IR AT A
TATAT GlAT I TR T gl FfadesT -X
wfeRelr & @ry fafdesr aifesmai aqur ifas
TTdT HI a¥esT MYUT F HNA WA W
aa @ar ¥ O Wdad  SwuaA
HAfFcafdd 10,000 g R 3uhdihd et H
9y ST Bl 3WIEd 9&T0T & UR ©X
QIET-X &7 3T THST TATIHIOT FAT gHEIT?
1. Feeh 2. BEEH

3. gIARMOIRRE 4. HEHAPE

N

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

TEAT-THR GG @ AT e & fow
39sT fRET HIFRASAT IT H T A7 YA r
(Sraer 15 gforel 3ucsyr #1gY §) 3
& § FFcgad Far g1 579 J 9T Hir
Affcafda aR=dfeer & Tqeor & fouw
T 3Ul & F Sla-ar T Hgd dyr-
HIET gIa?
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1. *sRfEad ufaar 3Fa S 39T e
3R e garT

2. 30 I YK & G Th  GFP Heldel
QeI TR

3. fRaY 3T 9l foadhr gfaRedy 3gerser
g, 3T% 1Y 3T WS HI YTaeTr 37geiqor
Hh

4. SDS-PAGE Tellh] dUT WIEeT &l Tgdleleh

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

- Ao A R e aoter et
& 3refieT fohaT amm : a) eI AfAEw, b)
3TATT 379dsiaT  (Sephadex 100) 2T (c) 3cshel
raea| farst aR=Sfewd ared g

Cation exchange Size exclusion

A B B A
,Nacl

Absorption
Absorption

Time — Time —

Reverse Phase

B A .
Acetonitrile
8]

’

Absorption

Time —

ZoT URTSIGHIN o MUR W, e Hy=r
F O Fia-ar @ 82



1. B Jolell A A Jgcck U9 3HTAH
Stersfia B

2. AH o H B &S FONIAT Taur
Stersfia B

. B & Jole A A 310 STorsfla va e g

4. B & Joell H A IS YA Td BT g

142. 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
c JNaCl ¢
2 S
= -
5 2
o o
2 w
) a
< <

Time — Time —

Reverse Phase

B
Acetonitrile
.

’

Absorption

Time —>

Which of the following statements is correct?

1. Ais 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.

143. 7T FYA deT Fas Ay & T9Y H g
A FIE FT, PR e Fae g
& forT U ves T g
B. &IEIrelld TaY & GRIT 3MedsT Jun/ar
TSAFERAT &1 IaRTHAT F HT &
el & O HT HEAH & AH G
Rfea gfpar d%a #ar B
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C. Sliageds Hatl & Siefel & folv ATUROIA:
Todolsl Ul AaFeasl Teolisd HH A
fov S g

D. &Il v faee & alrer, erfdsr srawar
3T, TCT IAEAT 0T F Tt I el ¢

SWIFd HUAT & foloeT Tl H & Hlef-ar

TH TqE &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. A,BandD

3. A ,Cand D 4, B,CandD

TNEHERTA, TABETH & aR H Th

faezreft & e @R 3ifera R

A. A TABETH Teh ATH-HOT HeT Shar] &

B. T,-Colifolds & T-DNA & & 3Nusa
3T S 39U §

C. UfAAT 3Fal dUr o-dhier Fal Ir vfA=-
3TFEAT AT AFRA & AT & 3NITSAT
FT HIAYUT g

D. A TABRAIH arT FROIT frle
fifesdr Fas & T fhor @aed &1, o
ey grAfT &1 A, aftia fFar

hll B
SWFT FUAT HT HiT-AT GATSTeT T&T &2
1. A BT C 2. ABda D
3. B,CdaT D 4. A CTA D



144, 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 o-ketoacids or amino
acids and sugars.

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?

1. A/BandC

2. A,Band D

3. B,CandD

4, A, CandD

145, 5T FYAT H T HiI-9T TH TEl g 2

1. rdr Gifareh &1 faegd BeR gegamT
JUIATAT AT dd 91T ST T & oI
PH 7.4 IR 3HHT Fel AU T §

2. TISTEIWTel HI UTdeIod guTHTeT ST
g1&T0T ganT fohdl CISTeIwreT
Jiafdfea deergs H Fafaea afdfe
Rt ST gehar Bl

3. fdr W& & dfier wa &1 gfed g
3EH I gfaaot auiATer & Mo
gl Hehcll &

4. frdr It @1 TEEfEs gia faeRor
3T °C NMR JuTaTeT 6 31981 3T
'H NMR gutaTer & g 31 8l

145. 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
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