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HIT \PART 'A'

T Yol I Fr et & g8 feaed g1 afg
3 Yedl I offel I H @1 I dl d8
Hdl fewe?

1. g0 2. rell-al
3. olTel 4. el

A leaf appears green in daylight. If this leaf
were observed in red light, what colour
would 1t appear to have?

1. green 2. black-brown

3. red 4. blue

dg® IR g INUT IR & &§F HI A 27
frell 81 Ag® TR & MR Fr 3R A
aur B sAA: 5 fhAyE. qur 7 fRHAVE. i
gl @ doldl URHA IRd &l B M TR
qg'ua-l“ % 91 Rd dlc A ¥ TR W)
fAerar 1 g% IR g 3feU 9K & & &r
gl fordelr 2@ 6 A=l R TH EXe

@1 # T&ud 8)
1. 12.5 fhdT 2. 225 fhAr
3. 4.5 TepAr 4. 13.5 ThAT

The distance from Nehrunagar to Gandhinagar
1s 27 km. A and B start walking from

Nehrunagar towards Gandhinagar at speeds of 5
km/hr and 7 km/hr, respectively. B reaches

Gandhinagar, returns immediately, and meets A
at Indiranagar. What is the distance between
Nehrunagar and Indiranagar? (assume all three

cities to be in one straight line)
1. 12.5 km 2. 225 km

3. 4.5km 4. 13.5 km

U Mel G SEdhr A=A b 8, gar # Bua
g dUT 309 JIUHATT sk Mo 3T W
g4 Rg ¢l Jid g fob el &l d9T WER
FATR g1t gt I M B @ (b K a)
% Uh FleUfdded dod H IR &8 dI G &
THAT Ml &1 ffeeT B

1. 2b/a

2. 4b*/a*

3. (a—b)/(a+b)

4. 8b’la’

A sphere G of radius b 1s fixed mid-air and
several spheres 1dentical to the first one are
shot at 1t with their velocities parallel to each
other. If the shot spheres fall within an
imaginary cylinder of radius ¢ (b «< a) then
the fraction of spheres that will hit G 1s

1. 2b/a 2. 4b?%/a?

3. (a—b)/(a+b) 4. 8b’la’

g gfad A, B, C, D, duT E Tsh Ufad A
=g Wg o & &6 caey & & 3fg Dufea
& frdl T Y W § 3R &7 @ &7 a
afdd BAITE & dg § o &= # @
HIT-TT HUT TAd g7

. ES¥ Y I g |ohT gl

2. Ecifgar T8 WX g gt gl
3. A Y 9T AT & ehdT g
4. Adecag BIT D &1 yaEm gl

Five persons A, B, C, D, and E are sitting in a
row with C in the middle of the group. If D 1s
at an extreme end and there are at least two
persons between B and E, then which of the
following statements 1s incorrect?

1. E can be on extreme left

2. E can be on extreme right

3. A cannot be on extreme left

4. A 1s always a neighbour of B or D

faeafat & e §Hg H 30% hael fohehe,
20% ohdd iwc.eﬁoi d2aT 10% hdol dEHC

ot

STel Word 81 20% faezmedt pedier ta fohehe
gl Weld g adr 15% Tacardt drese dial
td fohhe Gl Wod &, 10% faczmdt
pedlel Ud e sl gl Word 8l 15
focardt «Is @ g Wead g J9fF 5%
facardt At Wer Wed €1 o faczifa
ST J&AT 4T g7

1. 300 2. 250
3. 350 4. 400

In a group of students, 30% play only cricket,
20% play only football and 10% play only
basketball. 20% of the students play both
football and cricket, 15% play both
basketball and cricket, 10% play both
football and basketball. 15 students play no
games, while 5% of the students play all
three games. What 1s the total number of
students?

1. 300 2. 230

3. 350 4. 400
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8 Ay T MY A WA A =T Furs Rfced
A & T T faemer geT A Hre it
afe get & doat T X 2 WAwfa a¥ g ar
5 dY UUIA hlel 3Tl qaiaedr & fehclir
AT = gref?

. 58T 3R 3=

2. 08T 3R S

3. 10 G#T 3 3=

4. 8T 3R =N

When Ramesh was at the age of 8 years, he
hammered a nail into a large tree to mark his
height. If the tree grows 2 cm/year, how
much higher would the nail be after 5 years?
1. 5 cm higher

2. 0 cm higher

3. 10 cm higher

4. 8 cm higher

ATIdr G&AT §drd?
17(15| (13 (12
8 5
25124 | |41 140
7 ?
1. 4 2. 9
3. 3 4. 6
Find the missing number.
17(15| (13|12
8 5
251(24 | |41 40
7 ?
1. 4 2. 9
3.3 4. 6
M won
] lost
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IR F = w9 T #§ IR ToAfas ol
A, B, C @ D Garr Siidr a5 Hier &l
CRINT 1T &l o9r 915 Hiel & FAWIT H
fhg gor o gaIfaes Hic Sidi?

1. A 2. B

3. © 4. D

7 won
] lost

10 20 30 40 50 60 70 80 90100110120130140 150
Number of seats

The bar chart above shows number of seats
won by four political parties A, B, C and D.
Which party won the largest proportion of
seats 1t contested?

1. A 2. B

3 AN 4. D

Uh 3cdd dol STelld gBsIadlRe 3Fd &
Bl # 38 Hle HET &l ar aom T f&am
AT g1 3H g ot °iel & pHE

l. SIS ST 2. CIITHIT ITEN
3. §¢ ST & 4.

gc Slal g

The molar fraction of hydrochloric acid in an
extremely dilute aqueous solution is doubled.
The pH of the resulting solution 1s

1. approximately doubled

2. approximately halved

3. increased

4. reduced

gfaffse 70 IR 9s&ha arel Teh A
gidd & e T gl Th fcd H AITHI
fohcdell Tl IGRAT &, TG gad T A,
helg 1 Fufd & 110cc Tur d@pfd
aEAT # 70cc g7
I. 7150 oliex

3. 28000 eliex

2. 4000 oleX
4. 11100 alieX

Approximately how much blood flows per
day through a normal human heart beating 70
times per minute, having a relaxed volume of
110 cc and compressed volume of 70 cc?

1. 7150 litres 2. 4000 litres

3. 28000 litres 4. 11100 litres



11. 3735 JUTATAT ol JIFT I, 3o1 cllel &R

11.

12.

drel erel I HEAT ddsd F8H Icda 2Usq
H FH T &H T <Tolel @l odfched oRITAR ar

cgolel AT &l
1. 2205 2. 3780
3. 2730 4. 3360

The number of three English letter words,
having at least one consonant, but not having

two consecutive consonants, 1S
1. 2205 2

3. 2730 4,

3730
3360

A @ A @l #A @ HlA-AT HTA@
f(x) = sinx cosx &I gfafafca &yar g2
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12. Which one of the following graphs represents

13.

f(x) = sinxcosx?
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AT AT & & I 9rdel, A dUT B T
& d9 d & H 8l 9HA A Teh Ao oo
arsy g Sidfeh 9ol B Ueh Aol 5k gaT gl
T U= F & SiT-ar g&r &7

. I8 A, 9T B & AR &

2. I B, TiT A @ SR B

3. Al 9Tl & HR AT 2

4, A9 @ &d & AW o &1 3 JUEH

geAT AU g fhd ST Tohd |




13.

14.

14.

15.

15.

There are two gas parcels of equal volume, A

and B at the same temperature and pressure.

Parcel A 1s one mole of water vapour, while

parcel B 1s one mole of dry air. Which of the

following 1s TRUE?

1. Parcel A 1s heavier then Parcel B

2. Parcel B 1s heavier than Parcel A

3. Both parcels are equally heavy

4. Without temperature and pressure data,
their relative masses cannot be determined

T g&amnBt A g 9 &ar &1 gdicdAs
THA 38 FEAT & [Adhedd g2

1. 0.33 2. 0.99

3. 0.89 4. 0.10

For which of the following numbers 1s its
positive square root closest to the number
itself?
1. 0.33
3. 0.89

Z2:; .99
4. 0.10

& IS 3RTHA H AT FTAART SrR?

1. 2.

3.@ &4.dj
AN

A

Find the next pattern in the following
sequence:

Y%

Eo 2 E

16.

16.

17.

17.

ST a FT UH BIeT I DRQP, TFH 4 3T
arel 92 g9 ABCD & Tah i H g

R
D C
P
A \/5

g A/a =3 § @ dgHsl PBRQ T aql

ABCD & &F%cll T 37eIurd 4T &7

L. .2/9 2. 1/6
3. 1/3 4. 2/7

DRQP i1s a small square of side a in the
corner of a big square ABCD of side 4.

R

A \|p

What 1s the ratio of the area of the
quadrilateral PBRQ to that of the square
ABCD, given A/a =37

1. 2/9 2. 1/6
3. 1/3 4. 2/7

Tah 100 . o€l 918 Tl o AT W dR
Fr JTel F dARN AT gl U A: TH Fr
odls FEATER HAET | HlEY Tur 39 4 45°

W g HET 1 HeX gl IHETSH AR A
SiTell T el &Thel fehcelT gom?

1. 200 #r* 2. 2414 #H°

3. 400 #Hr* 4. 170.7 #?

A 100 m long fence is to be made by fixing a
wire mesh on steel poles. Each pole has a 1
m vertical portion and a 1 m portion tilted at
45° to the vertical. What will be the area of
wire mesh required?

[. 200 m’ 2. 2414 m’

3. 400 m° 4. 170.7 m’



18.

18.

19.

19.

20).

fFdT 9T & TSP Hr JTd dAEIE
38000/- &1 Th oY diFgR T Teh «F
gaeleh &l a2l I5000/- gar F20000/- &
I W fogerd forar smar &1 afe & sthea
dei&dig TG dI daarg I I4000/-

IAF & ol TIH A FoT &A1 37T vt

graf?
1. 2,
3. 10 4. 11

The average staff salary of a company is
8000/-. A new guard and a new manager are
recruited with salaries of I 5000/- and R
20000/-, respectively. What 1s the current
staff strength if the new average salary is R
4000/- more than that of the guard?

l. & 2. B

3. 10 4. 11

U HHACTG ‘:lﬁimlqwl{ AERGIBGIG] 3.1‘_"T3ﬁ &
Y Ush [RfSIr A 2, 4, 8 AT &
Ifa & 3sar g1 Rfzar & g afa ©

I %%ﬂ/ﬁ

2, %ﬁamftr

3 %ww

4. 4 AT

A bird flies along the three sides of a field in
the shape of an equilateral triangle at speeds
of 2, 4, 8 km/hr, respectively. The average
speed of the bird 1s

l. = km/hr
2. = km/hr
3. = km/hr
4. 4 km/hr

fohdY gEdsh Hr n 9fdAT HI 20% T W 4
gllear g1 B @ dgl qEa$ 30% T W
fASAr 81 n &l 98 sgeTdH A ATd Rl
a8 T A 9 @d Y B ¢aRT @Gr
e qEAH H HEAT A GaN @I TS
q&dehl &l G&EAT ¥ Tdh 38 172

N OO0 ]

Mo
1
%
3
4.

Sid ds foh q&ds & 3fhd FAed A
g, 39 9T I §ol oIol [hdT ST HehdTl

20. A buys n copies of a book at 20% discount.

21.

22.

. In a

B gets the same book at 30% discount. What
1s the minimum value of » for which B can
buy one extra copy of the book, spending the
same amount as A7

1. 7

2. 8

3. 6

4. This problem cannot be solved unless the

marked price of the book 1s known.

“I'l \PART 'B'

Ush Johdd Hedl H fhdl  RIAPEE

Holdall &1 U G-UIKld  Jarfold el

(GPCR) oI di$R—Ad a1 g S 3Hdd:

hrEhIfeldst C-f &l AfhfAd Har gl e

FUAT H PIA-AT HIEBITAAST C-f & FA I

gcad: gfaafdd #dr g7

]. ®wrEdIferdst C-B, PI (3,4,5)P; &1 PI (4,5)P,
H gRafdd #ar gl

2. BRIt C-B, PI (4)P &Y PI (4.5)P, &
gRafdd adr gl

3. BIERITAST C-B, P1(4,5)P, & SRTTH -
Qe dUr IP; H gRafdd #dr gl

4. BIERITeAST C-B, PI(5)P &I Pl (4,5)P, |
gRafdd #ar gl

signalling event, binding of an

extracellular ligand activates G-protein

coupled receptor (GPCR) that eventually

activates phospholipase C-. Which one of

the following statements truly reflects the

function of phospholipase C- ?

1. Phospholipase C-3 converts PI (3,4,5)P;
to PI (4,5)P,

2. Phospholipase C-f3 converts PI (4)P to PI
(4:5)P2

3. Phospholipase C-3 converts PI (4,5)P, to
diacylglycerol and IP;

4. Phospholipase C-3 converts PI (5)P to PI
(4:5)P2

AT D-UfAAT el & da Th f-Isolh & ¢
dgT y A, IHTegsT Tale & fohg Tqamr
H AEgd: fdard Fid 82

l. 9T S 2. IO g
3. foaelr ardt 4. fordell grir




22

23.

23.

24.

24.

The ¢ and vy values of a -strand composed
of all D-amino acids will mainly occupy
which quadrant in the Ramachandran plot?
1. upper left 2. upper right
3. lower left 4. lower right

TATSHITEC 3efHd ol Teh TRAHSE
W ATP dar f@¢e & TR A HRiEHAD
ge [ T FAT TS 872

1. 9§ TATSH! 3THC hl HeiAd Fal gl
2. dg TSl JTEC &l 3eadd ddl gl
3. TSIl I9EC I A IIRATdd Bl 6l
4.

TATeh! 3T9Ecs @l afd eR-e geferd gl gl

What 1s the effect of sudden increase in the
levels of ATP and citrate on an erythrocyte
undergoing glycolysis?

It inhibits glycolysis.

[t stimulates glycolysis.

The rate of glycolysis remains unaltered.
The rate of glycolysis increases gradually.

=8

AT 7 O Tad FUT I ST F:

1. 39TETeT ngcﬂqﬁ IT FHISAT &+ cgcﬁaHU'ﬁe-l

HAGHATSIT HTEUA CaRT HIWRNELSll TeollsH

HI I Bl

2. Uhdalal 9faefl, St TEeIdH AT Flefelcl
% STITIEcs] I IART Hd &,
3cqTee HT gl

3. Hg'', Ag' oI 9 arq3it garT UeolisA
HeIcshAUTIId: TSMAT gl gid|

4. ~pH 5.0 R 319 HBIEhe VECIH &l 3ol

e

BIEheo SToagied &id gl

Indicate the INCORRECT statement from

the following:

1. Allosteric enzymes function through
reversible noncovalent binding of
allosteric modulators or effectors.

2. Monoclonal antibodies that catalyze
hydrolysis of esters or carbonates can be
produced.

3. Enzymes are not inhibited irreversibly by
heavy metals such as Hg*', Ag".

4. Acid phosphatases hydrolyze biological
phosphate esters at ~ pH 5.0.

23.

25.

26.

26.

27.

fer & @ @ FYT F T

1. & Ife FAEeIgd Teh gal &l 9Tl H
g, Topdr 20-3rafdse dwerss # 3E-
GoWpIss 3TEY I TIT & hal o

2. UAA-IFAT HGAeGHTGs I AT Ueh
ST &g B

3. fFellfeh HFCl sl fdr &l & Ud
QTFRT, aleAl AFTETT St &

4, TO[CTAD 3HFel I 3VET HETTCh ool

&l pl el HH gl

Choose the correct statement from the

following:

1. Disulfide bonds in a 20-residue peptide
can be formed only if the cysteines are
adjacent to each other.

2. The amino acid 1soleucine has only one
chiral centre.

3. Both bases and sugar contribute to
chirality of nucleic acids.

4. The pl of aspartic acid 1s less than that of

glutamic acid.

AT A 9da # 3 -, agm‘ua-l HT THh
gfchder dUT Teh GHADNI, Gl o &9 H

T HIAT g7
1. cl AcreT 2. N "
3. cll W 4. Q NAA

Which one of the following A proteins acts

both as an activator and repressor of
transcription?

1. cl protein 2. N protein

3. cll protein 4. Q protein

aRafdd 9AaRoT H HeqhelArd SHdT] earT

39T fohd Sl dlell fhAMaiadr & 8 Teh

g AT Sl & el H GRdac| 39

e A O gfdfshansid # d @ld-a

Starop3t & 9T @l Src?

l. fafdea Reyfaar 7 ffAcafdd gq ar
[feel 3oaATdchl dTell Tch S|

2. Sl & 3l & fafdiest faear
FRpl  HT 3T

3. ThIR o, B dAT P’ 3USHISAT I AT

4. 9TA-RATAT SRl T IHTATFd




27,

28.

28.

29.

29.

One of the mechanisms used by bacteria for 30).

adaptation to changed environment is altering

transcription of their genes. In this regard,

which one of the following responses is NOT

found in bacteria?

1. A gene with two different promoters for
expression 1n different conditions

2. Use of different sigma factors for transcri-
ption of genes

3. Expression of alternate o, 3 and 3’ subunits 30.

4. Expression of anti-sigma factors

Heheehld HITRIHT-[ATSTeT & SR, Fearae
q 9AaTAT # FACIRAd, Soh foldailehuT
¢arT =afEd §:

1. Grsidels Bl 31.

2. CDKI]1
3. 3T A FIsadl
4. 9l S8 PISaol

During eukaryotic cell division, metaphase
to anaphase ftransition 1s regulated by
degradation of

1. Cyclin Bl 31.

2. CDK1
3. Aurora A kinase
4. Polo-like kinase

PIAfCT & dR H Fd T e ¥l § O

hlI-AT HET 8T &7

|. FgFerdrad & [ DNA SaTe79T 1.65
ITAT ST g

2. “gfFAraH H DNA & gaer dur @
AR, a1l & @rr H2A-H2B §4d g

3. fgTeld &1 ggaey gRaad, srafed &
dgalol &l FHATIAT &Ldr ol

4. IR-FEEIeT W, FAFACT OGS & 37T

32.

gid gl 32.

Which one of the following statements about

chromatin 1s NOT true?

1. DNA winds approximately 1.65 times
around the nucleosomes

2. H2A-H2B bind to both the entry and exit
ends of DNA 1n nucleosomes

3. Covalent modification of histones 33.

influence chromatin compaction
4. Non-histone proteins are part of mitotic
chromosomes

Tsh UH FIfAPTS RR AT ToA S hgeh WK
HT T HTIT oTal gl

. P-2RR

2. higeh

3. sholel R

4. RFIATET HOTHT o

Select a cellular body which 1s NOT a part of
the nuclear bodies:

1. P-bodies

2. Nucleolus

3. Cajal bodies
4. Interchromatin granule clusters

IR & eI HIRNPOS T3 A T
g3 98l AT gl o

1. TEUThr |rer

2. AT HET

3. YUTel — {TAEr |iear

4. Hobd — JHROT GiEAT

Junctions which tether cytoskeletal filaments
inside the cell are known as

1. anchoring junctions

2. occluding junctions

3. channel — forming junctions

4. signal —relaying junctions

et 7 @ FlT-AT Ahd HUBT FT U T
g of Ry g & @ & ST 3ThRe
& T H FH Hdl g dUT T THT TqTET
=g’ dUT 3FHT U SISl THGeS GARI
AT &7

1. g3o1gleT Ak 2. g W

3. Wnt Fici 4. B-hefaad

Which one of the following is a group of
signalling molecules that act as morphogens
during development of an organism and its
effects are mediated through the receptor
Patched and its binding partner Smoothened?

1. Hedgehog protein 2.  Notch protein
3. Wnt protein 4. [-catenin

TR HIsay IAfAfST g ifRIepreedr &=
geFd ICIeT 3Heh TGN & & H FHIA A8 Hd|
1. 3if&a#d gefer e (EGF)

2. T9FE] SgcUedd defd R (PDGF)

3. o

4. CTERIN



33.

34

34

39,

35.

Proteins with cytoplasmic domains having
tyrosine kinase activity do NOT act as

receptors for
1. Epidermal growth factor (EGF)
Platelet-derived growth factor (PDGF)

2,

3. Insulin
4. Transferrin

gl WA HAWUT & ERE  giddd
Fufaar, fORse wFEaar & gfegor H
ROITAT 8l &, 9l $3 HIAAs mMRNA &
el FLAVOT I HGTHT A dTel Ush ol
3HeIdle, PP & BIEBIRCATPOT Sl RE o
STdT &1 ST &l a8 AFT e H &

hleI-dT T g7
1. elF4E 2. elF4G
3. elF2a 4. Gend

During eukaryotic protein synthesis, stress
conditions result 1 activation of specific
kinases leading to phosphorylation of a key
translation initiation factor that inhibits
protein synthesis from a large number of
cellular mRNA. Which one of the following
factors 1s the target of the kinase?

1. elF4E 2. elF4G

3. elF2a 4. Gend

TFIIH & BREBIRERI0T fafdie &l offead

d Teh HJ-[ATASC HTEHh, Tsh U

IeTorgel AAfHar & Aemar Srar g1 f@e

O H FA-T T & Jfa g g9aa g

I JATIT &7

|. 3oeTiash 3shdA & AT RNA Tifelae
Sl T

2. 3edTdS A
3. TFIID &r &t
4. ﬁ?ﬁ 3oolldh {-i?cﬂ EREIPE |

A highly specific inhibitor that targets the

phosphorylation activity of TFIIH 1s added to

an in vitro transcription reaction. Which one

of the following steps 1s most likely to be

affected?

1. Binding of RNA polymerase to promoter
sequence

2. Promoter clearance

3. Recruitment of TFIID
4. Open promoter complex formation

36.

36.

37.

frdr ' ™ waer #, dr 16-aReE

FHGT 3T §UT & IFeufshd Y F TEEUS)

FT, Teh 9l 16-HIRIGS FAGT AT o

& AlhT Yd W AAIoT 50 W IROTTAT

gIam:

l. IFARITAT STH@UST $T, HRHIGII & 37
3ddoled, haTololelchl HEATdeh IR
& Th Y AU H Fiee awe|

2. IR STg@UST $T, HRHIGII & 37
U2, hehlclolelechl HEATdDh hITRABIAT
UF 73 GHAT & e |

3. 9IS @St & ATY YU Ud Tg@vs
FIFATIT g1 ST, PRHBIGIIT & 37T
A Hlal, dAT Fehleloleden] HEAIdH
IRAPIIT Hr Jite el & fAT|

4. IIRITT oTE@s gfddige 3ed-31TT &l
AT |

In a given experiment, transplantation of

micromeres from the vegetal pole of a 16-cell

sea urchin embryo onto the animal pole of a

host 16-cell sea wurchin embryo would

initiate:

1. the transplanted micromeres to invaginate
into the blastocoel to create a new set of
skeletogenic mesenchyme cells

2. the transplanted micromeres to ingress nto
the blastocoel to create a new set of
skeletogenic mesenchymal cells

3. the transplanted micromeres will mingle
with the host micromeres to ingress into the
blastocoel to create skeletogenic mesen-
chyme cells.

4. the transplanted micromeres will form the
secondary archenteron.

g ki & R ABC 9fa%9 & 3merR
W, A A AR FT &7 AT Gohax qUl
3SY &I AT H WUTAT gidr gl @&
qeueT AR st # fohgehr afafafer aer A
Ifafafs & AIE™T A g2

1. APETALA 1 AT APETALA 2

2. APETALA 3 dAar PISTILLATA

3. AT PISTILLATA

4. AT AGAMOUS




37.

38.

38.

39.

39.

Based on ABC model during flower
development, loss of class A activity results
in the formation of only stamen and carpel.
Which of the following floral organ identity
genes controls the class A activity?

1. APETALA 1 and APETALA 2

2. APETALA 3 and PISTILLATA

3. Only PISTILLATA

4. Only AGAMOUS

qiedl H Ui fdhrd & TR A [y 1 oo

HUAT A  HIA-GT Teh el g7

1. Tbx5 &I SITSd HIAT Siled IAIIGT &
qg &3t F 3nffatad g gl

2. Tbx4 &l ST HdAT ST IHAUGT & TG
&l H 3@ BT &

3. Islet 1, Tbx4 AT Pitx &I hIfsd id Sl
ATIAd geadre # JfAcaidad aia g
4. Tslet 1, Tbx4 dAUT Pitx &l hIfsd HId A
gaTiad 3Ue 7 fAcafead aa gl

i

Which one of the following statements

regarding limb development in mice 1s true?

1. The gene encoding Tbx5 1s transcribed in
the limb fields of the hindlimbs.

2. The gene encoding Tbx4 1s transcribed in
the limb fields of the forelimbs.

3. Genes encoding Islet 1, Tbx4 and Pitx are
expressed in the presumptive hindlimb.

4. Genes encoding Islet 1, Tbx4 and Pitx are
expressed in the presumptive forelimb.

A T Qo yfaA=T F goadr, Sead O
S &, § gAfId T

IR EECERIGEIG
A. | gule HA |1 | 3AS TSR
B. | Agw i | 3erefslT g
C. | qgeft iii. | qofsich
fararida 3
D. |&rmr iv. | quisieh affer

1. A—1tv, B—m,C-1,D -1
2. A—-u, B-1,C-1v,D—-1
3. A—1, B-1u,C-1,D-1v
4. A—11,B—-1v,C—11, D —1

Match the following cleavage patterns with
the species in which they occur.

11

40.

40.

41.

41.

42.

Species Cleavage Pattern
A. Flatworm i, Meroblastic
discoidal
B. | Frog i1. | Meroblastic
superficial
G Birds 111. | Holoblastic
displaced radial
D. Insect 1v. | Holoblastic
spiral
. A—wv, B—1u,C—-1,D—-11
2. A—-m,B-1,C—-1v,D—1
3. A-i,B-1m,C—-1,D—1v
4. A—11,B—1v,C—11, D —1

TTASoed e E2R0T 9 A, e

AT

URA HIAT ol H & hlIT-AT HET oIl &2

I
3.

[¢D 2.
[gA 4.

IgE
lgG

Which one of the following human serum
immunoglobulins takes part 1n classical
complement fixation pathway?

1.
3,

[¢D 9,
[gA 4.

IgE
lgG

T H dllg o JA9AMNUT H, [T A T PlaA-

AT T AT AT 8T 87
. &agdieieh UTd IRdlgsh

Which one of the following 1s NOT involved
with the absorption of iron in the intestine?

1

2.
3
4.

HERT gedr & four fas=

Divalent metal transporter
Ferroportin 1

Hephaestin

Transferrin

HAAT H T Dled-

AT HET T8l 82

1.

dg STol ITaeiieldr sl Hdddrl ol 3{Yeldeh
T ZaRT dlsdr gl

. 7 F ahEder $eT # g SR AT B

3. HeMI & e &g fA. A a1 &g AL g a8

I SATAT B

.agaiﬁ:aﬁ,ﬁﬁlﬁa?rﬁmg&n%,aﬁr

IR I ARG & 3763 fr Th gl
el



42.

43.

43.

44.

44.

43.

Which one of the following statements 1s

NOT correct for Casparian strip?

1. It breaks the continuity of water movement
through the apoplast pathway

2. It1s formed in the growing part of the root

3. It 1s formed several millimetres or several
centimetres behind the root tip

4. It 1s a band within the radial cell walls of
the endodermis that 1s impregnated with
lignin

qey  gAfd, flesifede  31Fcl, TR
g% HIT T8l &

1. EFH & 2. 3Ysheld
3. HidAYeholald 4. HATeC 3cUic

The plant hormone, Gibberellic Acid 1s
generally NOT associated with

1. stem elongation

2. parthenocarpy

3. parthenogenesis

4. malt production

[T 7 @ FI9-a1 JAZ (SEAe [FH-879)

qICI Fed, STEAAS HFe (JA) Tehels

eITohdT T Teh Sholl TadTeh, T eI ST &7

. MYC2 & |T1Y Sdr g ddar JA AR
ST & HeT LT gl

2. MYC2 & &1 S9dr g aar JA &R
Siell &l 3feTelEel ST B

3. JAHohd o TAET & T H HIH Hdl g

4, JA R et & A ogor A arfAd §

Which one of the following 1s the correct

function of JAZ (JASMONATE ZIM-

DOMALIN) protein family, a key regulator of

Jasmonic Acid (JA) signalling response?

1. Binds to MYC2 and represses the JA
dependent genes.

2. Binds to MYC2 and transcribes JA
dependent genes.

3. Acts as receptor of JA signal.

4. Involved in directly inducing JA
dependent genes.

T & @ Fla-ar e FR A Gl
AdICfAcl St ISR &, FT Th &ToT T&q
el &7

1. oY SS9’

2. T MW 3P

3. 9 &9

A T oTTorTo T O

45.

46.

46.

47.

Which one of the following 1s NOT a
phenotype of dark-grown seedlings that are
etiolated?

1. Short hypocotyls

2. An apical hook

3. Closed cotyledons

4. Non-photosynthetic proplastids

Uch Hgolddddl AT H, & Siid A JdaT B

Th gEl @ 70 cM gl T@d gl afg ar

Sfiell & T fawagssT =gfseal &I o ietor-

JABHT [haT STAT &, dl ST J&TuTgwy

ddleT I §&Ir graf:

|. IeTOioTell SeTUTIRT Jercl Hcllel I H&]
& AT

2. YOIl ST&TOTIRT Fcd Hellel ol T
o 3+

3. GeTdiclell TETUTIRYT Jobrcl Hcllel I H&I]
g A

4. GOl ST&TOTIRT JFcd Hcllel hl T

g 3T AT A, Sl HAYET IT fa9eT #

ggoleaid &, 39 W HIR

In a linkage map, two genes A and B, are 70

cM apart. If individuals heterozygous for

both the genes are test crossed number of

progeny with parental phenotype will be:

1. equal to the number of progeny with
recombinant phenotype

2. more than the number of progeny with
recombinant phenotype

3. less than the number of progeny with
recombinant phenotype

4. could be more or less than the number of
progeny with recombinant phenotype
depending on whether the genes are
linked 1n cis or trans, respectively

aldl  9dd  gSUdTe, 3cIRadl & Uey

AR fhT IR T F, 9rgdr & IS llel

F| T T F, UeT I TgHhRd fhdT I,

38 9.7 IIUId H Tl AT A JSUT dTell

Al &l 3cATied @l 39 Il & YR

W A5 Asast & T ia-ar v Tar 8?2

. Fehl # 3cARTdAT Th gal & e Al o
Sidehl H IcIRdded TUcedllielsh gl

Sl H 3caRdde IR- Tealliolsh gl

SloTehl H 3cURdced Hgolldedd ol

AW =



47. Two mutant plants, both bearing white
flowers, were crossed. All F, plants had red
coloured flowers. When an F; plant was
selfed 1t produced progeny with either red or
white coloured flowers 1n 9:7 ratio. Based on
this information, which one of the following
conclusions 1s correct?

1. The mutations in the parents do not
complement each other

2. The mutations in the parents are allelic

3. The mutations in the parents are non-
allelic

4. The mutations in the parents are linked

48. gfdafd 3rUsSicHel g4 °fed g g

1. Tafeerar 2. W@LENAg
3. fag=h 4. Tg
48. Reflex ovulation does NOT occur in
1. cats 2. rabbits
3. mink 4. rats

49. TIPS WK TgT 39U &
1. Ideh
2. A Tdsh

3. 319 dde
4, ALY ATEISH

49. Mammillary bodies are present in
1. thalamus
2. epithalamus
3. hypothalamus
4. midbrain

50. Na I 3987 K bl Higdr e R gal A
q foraH &gl 3w g2
1. CollaHI
2. 9icrdlent
3. d; T
4. JHATEISHAT gd

50. In which one of the body fluids is K
concentration higher than that of Na'?
1. Plasma
2. Perilymph
3. Endolymph
4. Cerebrospinal fluid

51. 9Icl H % & I A Y ¥ @[
H & ld-ar gl g7

HUAT

13

. Odgal 9igal H ol o dgel o TolU
3caiGRl qaRdligehiAl dedl sh 39TEYfd
d dg &IoId gl

2. ol & YRdgd & [olU 3calerdt aur
Hede HIAGR TAUT Tldeh o dTelel]
dcal & goeTforg g

3. Hdgsl YUl H HLeVall & IRdgd &
foIT 3caieRY § dYT caRarigshrl dedl
g dg gaeiforg gl

4. Gdgal dUT 3Tgdal, aldl Y & gredl
H dg vl & gRdgs & folv
Jcaierr gl

51. Which one of the following statements 1s true
about xylem 1n plants?
1. It 1s characterized by the presence of

tracheary elements responsible for the
conduction of water in vascular plants

2. It1s responsible for the transport of water
and characterized by sieve elements like
parenchyma cells and sclereids

3. It is responsible for the transport of
assimilates 1n the vascular plants and
characterized by tracheary elements.

4. It 1s responsible for the transport of
assimilates 1n both vascular and non-
vascular plants

52. T ¥l # @ SI9-GT el g S Teh

HAYET &l 3o i@d Hm g7

. RAffeT Tu=r & vepfAd Aeet aar &ar
GaRT 9§97 g fAfeisedl

2. U Uehd facel a1 T 59 o aF [T
& dYUT dl AR ATAUCHTT JhR
GRS

3. [affiear Ta=l & thlEAa Ager aor gwa
fcer Al

4. Uh Uchel UG ATHUGHTT YR H Hal
o [AfefSea, J9 T &1 a7 5
gerif oX 3maTRa U1, 9 gt I gl

52. Among the following statements, which 1s

the correct one that refers to a Holotype?

1. Specimens collected from different
locations and designated as type
specimens by the author

2. A single specimen or illustration upon
which name is based and designated as
nomenclature type by the author



S3.

53.

4.

3. Specimens collected from different places
and designated as type specimen

4. A single specimen designated to serve as
nomenclatural type when all of the
materials on which the name of the taxon
was based 1s missing

g gietor AFdad & ST@l dN/de &
gRHATST ahl IR 8:

A. rN/K

B.rN

C. rN/(K-N)/N]

D. rN/(K-N)/K]

3qANFT FHIRON & e H e Syt &

g Fid-dT Ter &7

1. B TRETAThT Taehrd T, dAT A def&drd
faera &1 gfa=fRca Far gl

2. B @Erdreh! fdehrd &, dAT D gefedrd
9 &1 gfafafeica X gl

3. BT fa&md &1, qur C gefaurd fasa
& T ecd HIAT gl

4. A IXETATR [dhrd &1, TAT D defaurd
e &1 gfaafeca Far gl

Given below are growth equations where

dN/dt 1s defined as
A. rN/K

B.rN
C. rN/(K-N)/N]
D. rN/(K-N)/K]

With reference to the above equations, which

one of the following statements 1s correct?

1. B represents exponential growth and A
represents logistic growth

2. B represents exponential growth and D
represents logistic growth

3. B represents zero growth and C represents
logistic growth

4. A represents exponential growth and D
represents logistic growth

Sl 989 cys™t leu™ thr™ & Us dHhiAd E.
coli SIAT JHE ¥ TAHITSAT &I gred fohar
STl & JdT Sl 99 cys™ leu™ thr™ &
Tsh dEI &l URHHAUT Hlel & folT IIIET
fpar Srar g1 39TRd IEr A& & Th
feRa  Aregd St cgEE dur REeR
¥ 9qid fRar a=m g, & FW Tolc faar

54.

3.

5S.

ST g1 g fAag fawfaa g3l sher gwat &
AT gaIaar # @ fia-3 Tef@d @98 &
fore 3uged 87

1. cys* leut thr*, cys* leu™ thr* , cys™ leu* thr~

. cys” leu” thr™ , cys™ leu™ thr™,cys™ leu™ thr~

. cys” leu” thr=,cys™ leu” thr* ,cys™ leu™ thr~

= Lo o

. cystleu” thr™,cys™ leu” thr™,cys™ leu™ thr~

Phages are collected from an infected E. coli
donor strain of genotype cys™ leu™ thr™ and
used to transduce a recipient of genotype cys™
leu” thr—. The treated recipient population 1s
plated on a minimal medium supplemented
with leucine and threonine. Many colonies
grew. Which one of the following combination
of genotypes are appropriate for the colonies
that grew?

1. cyst leu* thr*, cys*t leu™ thrt , cys™ leu*t thr-
2. cys~ leut thrt , cys* leu™ thr~,cys* leu* thr~
3. cys™ leu” thr™,cys™ leu” thr* 6 cys™ leu® thr~
4.

cvs™ leu™thr~™ ,cys™ leu™ thr™ jeys™leu™ thr™

sgifser BHaT &1 3% [ & Sl
Ueh JTHUThdl o 37 &, & el |
gIed 9Tk AFEAT H Th H Th Ioqued
PORET &S 9=—IT IR™AT| S fFerr A
ITIEARRIEA Teh fafed 3caRadt g1 o«
SH 3UEY NI #AFE HI Teh Al
Iy RITET AFEl & A1y gHARA foha
IGT, AT Gdl T A&IUTYRT HHT AT
gferd SIeTUTaERg I ASSaH IIEAT H ST
Hehdl & T d§ Tsh 30T ST o

1. gfasfaa 3caRadr

2. SI&TUTh(d

3. Hee

4. FEFATIr

A researcher exposed Drosophila larvae to

37°C during their growth. One of the adult
flies that emerged had a crossveinless
phenotype. Crossveinless 1s a known mutant
in Drosophila. When this crossveinless fly
was crossed to a known crossveinless mutant
fly all the progeny had normal phenotype.
The observed phenotype can be best
explained as an example of

1. Conditional mutant

2. Phenocopy

3. Penetrance
A

Plaintrony
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56. Tsh UIREyfashr AT AT gar [T g

6.

S7.

TERTIARY CONSUMER

SECONDARY CONSUMER

PRIMARY CONSUMER

PRODUCER

IRad WAz gfafa®aa sar &
1. U YIaidr 9y "Ei{":ldl I AT &

WAz Jar = TsWﬁﬁf%éﬁ
IR &1 OfAE

.qgfsqﬂﬁaﬁeﬁraﬁrmm & A

dUT Ueh g7 IIRTEATAST & A9 AR &
oifAs

. Ueh g1 HIA 6 Fail 1 TRIAT a1 T

HFd FAGIEHG IIRFEATAHT & g #R
IERYERES

Ueh HTHHIA Sld AR &1 TOFAS qun
ISUThICHaGY dol UTRTEITIT I &
T TfAS

Given below 1s an ecological pyramud.

TERTIARY CONSUMER

SECONDARY CONSUMER

PRIMARY CONSUMER

PRODUCER

The above pyramid represents:

1.

Pyramid of number of a parasitic food
chain and pyramid of biomass of a pond
ecosystem

. Pyramid of number of a pond ecosystem

and pyramid of biomass of a forest
ccosystem

. Pyramid of energy of a grassland and

pyramid of biomass of an open ocean
ccosystem

. Pyramid of biomass of a grassland and

pyramid of number of a tropical forest
ecosystem

goirfaal $r fafafaar wfdaer & deH A
AT FYUEr A 9 Hla-AT1 T 572

57,

58.

58.

1. 3o fAfderdr Ueh Tohel HHACH & 31T
dr afaerar g

2. srer fafaeudr v gdAe a1 fAara-vge
¥ gaY d& &1 Yollfd defide # qRadet

T Tk AT g

3. 3TeWwr fafatrdr fohar Sl &9 H
FACHT & IREY # 9T Siearel &3
fafaerar g1

4. AT fTAfaerar fedr sianfas a3 A
AT/ fAarE-Egell & IRE # qry
ST arenr &y YT §)

In the context of diversity patterns of species,

which one of the following statements 1s

INCORRECT?

1. Alpha diversity is diversity within a single
community

2. Beta diversity 1s a measure of the change
In species composition from one community
or habitat to another

3. Alpha diversity 1s the regional diversity
found among range of communities in a
geographical region

4. Gamma diversity 1s the regional diversity
found among range of communities/habitats
in a geographical region

Th Yolifd, Torgent Siiael sfderd Jgiddar 3=
sl YT AT R HAAT FIA & (-
eEEfae) et &1 Y YRl HEm e
Sdh
l. 9AaRofi 3EATRAAT JUT 39 I[UTdcd]
& T, il & T 3= Afgsvrar|
2. 3o Al T TR ERY [Fed (1)
3. Uolelel gidd forad arefeos HY,
ThAdIAdT dAT e AT YT Folelai]
faer afFrAfera g
4. Icaleiiadr St geddl @HT HAT, YR
| IT 2 & Scalaiiiddr dshl shl ST&IoTd:
G g2

A species whose life history strategies allow

for high intrinsic rates of increase (r-

strategist) will also exhibit the following

EXCEPT

1. high tolerance for both environmental
instability and low quality resources.

2. short period of exponential population
growth (r)



S9.

S9.

60.

60.

61.

3. reproductive strategy that involves
random mating, semelparity and little or
no parental investment

4. survivorship that show density-dependent
mortality, typically exhibiting Type 1 or 2
survivorship curves.

Th FHollldlell Follld W o T fdAe

HUAT H T HiI-AT TAd g7

1. 3YHAIFAT &I BISH T FoAlld Teh
AR Tl & Hbll gl

2. FHARICT IS Teh FHGH W 3Tail

N

TRl & 39T H T8 3T g
3. §HCA hr Hoﬂl?r—ug{ru hl WFIT

TSATTd T TAShIdd he Y bl ol

4. il gallid &
qQrfT AT 9¢ THTG STT HehdT g, Sif Teh
T AT Y HRIOT Sar g

fASahIEA 3callcdl

Xlct

Which of the following statements 1s IN-

CORRECT about a keystone species?

1. Species other than consumers can be a
keystone species

2. Keystone species has influence on a
community proportionate to its abundance

3. Removing a keystone species can reduce
species richness of a community

4. Removing a keystone species can effect
successive trophic levels causing a trophic
cascade

3H Y9ieY Yollld &l ggdlel forad 3rEfArafa,
T HAAT-fael 3itwer, grea Fam Srar g

1. Artemisia maritima
2. Artemisia scoparia
3. Artemisia annua

4. Cinchona officinalis

Identify the plant species from which
artemisinin, an anti-malarial drug, 1is
extracted.

1. Artemisia maritima
2. Artemisia scoparia
3. Artemisia annua

4. Cinchona officinalis

frely Shfaa IR A v 3uged fdadr
o T Hadd e &l TTAT & o
ford @ geAgRar & @ 39 f&aen
39T hYI?

I. gfadifea geAeelt

2. ShHACIETUT Zolarclel HEHG

16

61.

62.

62.

3. AT eafaeor fauary geaAee
4. ol fAUaTE gaAGe

Which one of the following microscopes

would you use to visualize a protein fused to

an appropriate reporter in a living cell?

1. Fluorescence microscope

2. Scanning electron microscope

3. Differential interference contrast
MICTroscope

4. Phase contrast microscope

fAFT carar =T Hife SErGINN e O

glafed geifad I=Rkar ashl Hf "I FT 8
(a, b, c).

100 —

Q \
4 ] i
-

(1]

©

c

-

°  1-
Q

2

)

(1]

o

e

0.001

Species rank

dshl & TR & YR W el Tdhed Pl ol

l. a-TRETATRT, b-eTEAOTh JHTH, c-SATHAT
Aofr

2. a-gcl B3l b- SATMAAT AU, c-eTEEoTeh
SdTHIY

3. a- TCI B8, b- STV JATAT, c-
SATTAEAT AofT

4. a- TIETCATRT, b- SAMAAT AT, c-TGIT0TH
YHIHIY

given below
species

The rank/abundance plot
illustrates three well known
abundance curves (a, b, c).

100

Relative abundance
[
I

'

0.001

Species rank

Based on the shapes of the curves select the
correct option.
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1. a-exponential, b-log normal, c-geometric
Series

2. a-broken stick, b-geometric series, c-log
normal

3. a-broken stick, b-log normal, c-geometric
Series

4. a-exponential, b-geometric series, c-log
normal

63. Tt &l A Slar-ar U quia: faaifea afa
IBERC-HUGIEY,
1. — 2.
L

-

3s

ik

L
——

—C

-
AOA

63. Which one of the following trees represents a
fully resolved phylogram?

1. 2.
[

| L —
—— =
3, - 4 S

64. AT AI&I0T W Y A A&

hAAT H

¥ HiA-a1 WEl A8l g2
1. FATY TaRA9ehl &l GHSTT gl i

1Al gl g

. FAET faAues ITAIART [Th T &I Tah

gRoTH & T g

. Ueh |1 Ydol H WTC AT Arsr foham

g3 T HHSA faQiyes 3merarATHT
gl gl

. AT fSoeTor ST GARIAr el

Ta—r ¥ o7 =77 e 37

64.

6S.

6S.

66.

Which one of the following statements 1is

NOT TRUE about homologous characters?

1. Similar traits may not be homologous

2. Simuilar traits may be a result of
convergent evolution

3. A homologous trait that is derived and
shared from a common ancestor 1s called
an autapomorphy

4. Homologous characters may show structural
similarity but functional diversity

Al AT garT g&drdd 3l [fcurd &

TR A R T e FUAr A @ Sla-ar

e € §7

[. AN 3caRadel & faard, 31eesd
Ueallel 3Gl axoT & 37l g

2. 3THAT Al F HATIR Sl T
3eTdleT 3caRdds ITd & FATT grai|

3. AP 3caRAcsT IHcdd Gold gl

4. DNA 3JhAl & TR W, IIdRIF HA
Qg @ goar gl

Which one of the following statements 1is

NOT TRUE about the Neutral Theory as

proposed by Motoo Kimura?

1. Except for advantageous mutations, most
alleles are under neutral selection

2. The rate of evolution for most genes will
be equal to the neutral mutation rate

3. Advantageous mutations are exceedingly
rare

4. At the level of DNA sequences, genetic
drift dominates evolution

Ueh 3fCe-hIfAAT Yeg-FolT FAT H

|. AT H a1 geleFels g83 S &, R
39T IS H]|

2. AT TT {W@d &8 H CATGAT Bleell WX
Ush Soldcls @I ATl § dAT Teh
dserdiel o 3|

3. CATTHAT Breell IX &I Seledls W SITd g,

Ueh AT I8T AT &F W dAUT gET Teh
I FS IH—T YOI AT Teh &7 H|

4. Tk IT S AT YUl A T Tl

Bieell # Ta Solacls dAT Teh

FIRAAITAT & 3feT GAST STl &

o |
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67.

67.

68.

63.

In an intact cell patch-clamp experiment,

1. two electrodes are inserted into the
cytosol but at different depths.

2. one electrode 1s applied to the plasma
membrane 1n a region containing only
lip1ids and one into the cytosol.

3. two electrodes are applied to the plasma
membrane, one in a region containing
only lipids and the other in a region
containing one or few ion channels.

4. one electrode 1s applied to the plasma
membrane containing one or few 1on
channels and one electrode inserted into
the cytosol.

YACs W 6 I dFd Ul # @ Sid-ar

A &7

1. YACs, 1Mb ared DNAgﬁfr ST dgod
F Thd &

2. Tsh Udhel WAR H Tk H 38+ YAC
9 ST Thd &l

3. YACs # UaAId=grH ceféT & Fiih THR
H gl AN B

4. 9¥ach DNA gXhT & faw YACs an
SHATOT3T WY FAATIRA R ST amig v

Which of the following statements about

YACs 1s FALSE?

1. YACs can carry DNA fragments of 1Mb

2. A single yeast may contain more than one
YAC

3. Rearrangements in YACs are rare because
recombination 1s poor in yeast

4. YACGCs have to be transferred to bacteria
for subsequent DNA manipulations

AT 3Tl & fAU TSRSl
el b 3Tk ATAT hl HTHTFT Hlel
T Ssedad 3uged, @@ 9t ghAr A
hloT-AT 87

1. E. coli & GST Helded I

2. E. coli # His-Agaa i

3. STHANTI] H YThd FICleT

4. QISIHIATT FeRidH H Ihd Wl

Which of the following host systems 1s best
suited to express large amounts of
glycosylated protein for structural studies?

1. GST fusion protein in E. coli

2. His-tagged protein in E. coli
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69.

70.

3. Native protein in baculovirus
4. Native protein in Pseudomonas fluorescens

gl & TR H Y T A Al # &

HII-AT Fal 87

l. n > o ACIRGaT & T, n >
ACIRAdeT ahl 3UETT el hd Foll ol
ARl g, dUT GeIHATT TUaeiHCr
GdRT AleileX fhdT ST HehelT B

2. T— n GAARAd Y 30T, n > 7w
ACIRad 6T el A¥H Far &r
GG dT &, dAT UV- Vis TIFeIHST
GaRT ATeAley TohaAT ST FehelT g

3. n > o AARade T UM, n > 7w
JAICIRAdT T Fal hd Foll ahl
HIGRIRAT §, ddT CD TIFEIHST ¢dRT
HATATex fHaT ST gopdr gl

4. n — 1 ARG &I 30T, 6 >0
AICIRAdeT T Fal e Foll el
HIEGRIRAT &, ddT CD TIFAST ¢dRT
HATeY fhdT ST ThdT gl

Which one of the following statements
regarding proteins 1s CORRECT?
. n —> G transition requires less energy

than n — 7 transition and can be
monitored by mass spectrometry.

#® T .
2. n — 7w transition requires more energy

than m — 7 transition and can be
monitored by UV-Vis spectroscopy.

3. n— 1 transition requires less energy than
n — o transition and can be monitored by
CD spectroscopy.

4. 6 — o transition requires less energy

than n —> 7t transition and can be
monitored by CD spectroscopy.

qeq SieA JAAIESr & fr g

gfFeRel & 3ART W FT R FAE

HUAT H & Hid-AT Teh ITd g7

l. SiteT ST8Y Yehell YA o foIT, FgfFerd
ardl DNA ¢F9elc & T 3iffcged fohar
ST gl

2. HX giFeldel SI8TUT: &l WIcid 3usehisdl

F Je1d &, ST 39 ~giaadsl &9 H 33
g ld &
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71.

3. STEAT-300Tel wgfdeldal (ZFNs) @8l shgehr
Sl ST HHTT &THAT & Y diadd
Thd ¢l

4. ZFNs dar TALENSs, FoklI 31 _ﬂ‘ﬁ?l'ﬂ\_r[
& facoe & & a1y IoaflRa FY S B

Which one of the following statements

regarding use of hybrid nucleases for plant

genome engineering 1S INCORRECT?

1. For gene knock out experiments, the
nuclease 1s expressed without a donor

DNA template.

2. Hybrid nucleases typically comprise two
protein subunits that dimerize at their
nuclease domain.

3. Zinc finger nucleases (ZFNs) can efficiently
target all nuclear genes with equal
efficiency.

4. Both ZFNs and TALENSs are fused with

cleavage domains of Fokl endonuclease.

“I°T \PART 'C'

TFATRONT BIERIRERIOT Ufshar # 3194
T & Aol & 1Y, &I
mﬁ%ﬁaﬁqﬁgﬂﬁaaﬁ:

T 1 T 11

(A)

UedATSH AT A | () | ATP @39 & F,
gceh ol eiad
HLAT &

(B)

MferanaAsdT | (1) | 3RS FAROTHT
Bree Q9T &1 9T
AT gl

(©)

afeetagdler | (1) | Fe/S e @
?Ilﬁﬁﬁ?—l’l?-r RED

Solehcldd IRdge ol

JehdT Bl

(D)

AT (1v) | grgelhd b &
dIScIhld ¢, do
Solarcled TUTATAROT
I 7TUT HIAT g

(V) | Ol ~gfaeraerss

QTr«{:Oﬁ % <1 hl

HETHT Hldl g
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71.

el AT Sl et

ﬁlff?:lﬁz

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

Match the chemical agents that interfere in
oxidative phosphorylation process with their
respective mode of action.

Column |

Column II

(A) |Antimycin A

(1)

Inhibits F,
component of ATP
synthase

(B) |Oligomycin

(11)

Disrupts inner
mitochondrial
membrane potential

(C) [Valinomycin

(iii)

Prevent electron
transport from Fe/S
cluster to ubiquinone

(D) |Rotenone

(1v)

Blocks electron
transfer from
cytochrome b to
cytochrome c,

(V)

Inhibits adenine
nucleotide
translocase

72.

Choose the correct com

hination from below:

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

AT sy # 8

A. TeaisH TAfhar afadar & 238 10 d&
& 0T { gefad A &
B. frdr fafear & gfepgor a1 &

UeallSH eI gl

C. UoeollsH dUT JIERT & arda &

Iy

3

GINIE

gololel 3T,

STSITAE JAT (AR |
D. 3a¥dR &I dlgdl Ueallsd 3R
yfAfrant fr afa =1 gyenfaa a8 warn|
AT HUAl & FATolel Pl el

1. A, B
e oy

2. B,C
4. A,D
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73.

13.
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From the following statements 74

A. Enzymes enhance reaction rates by a
factor of 2 to 10.

B. The activation energy for a reaction 1s
lowered by enzymes.

C. The interactions between enzymes and
substrates are hydrogen bonding,
hydrophobic and ionic.

D. Substrate concentration does not affect the
rate of enzyme catalyzed reactions.

Pick the combination with all INCORRECT

statements.

1. A,B 2.

3. AC 4.

B, C
A, D

AT U &Y J1d &8:

A. TIPS & o TAT P VAT TRER
FATRONT § TAT 3AhT TIIAT T 3He]UId
S 1:2 g

B. Tehel H@ell TR (2C,4) G Fo1d g T
cfas@er aat Sl # GiaWRd a1 ¢

C. fhdr a-psferet & N-fAY dr 39am C-
X 9T dreTss Fold: 3fhiod &

L3

D. U<l A DNA & 39Tl @I hT 3796
T QT &g AT AAcHS 3efehoul
Bl AT T gl

E. T& fafgd arcae-fheh Tl T dlsdo
&R Il aRT ITaFATTe, t-RNA &
Helgr oTAT S gRafdd A& HdTl

fAFT OIS § @ SiA-ar rdad g7

1. AdArD 2. BAArE

3. CdArE 4. BdarC

The following statements are made:
A. o and B anomers of glucose are inter-

convertible and the ratio of their abundance 7S.

1s 1:2, respectively.

B. Single chain lipids (=C,4) form micelles
and double chain lipids form bilayers in
water.

C. Proline 1s energetically favoured at the C-

termini of an o-helix than at the N-termini.

D. Major groove of DNA readily accommodates
several common structural motifs in protein
than the minor groove.

E. Replacement of a canonical Watson-Crick
pairing by Wobble base pairs does not
change the surface properties in t-RNA.

Which one of the following combinations 1s

INCORRECT?
1. Aand D 2. Band E
3. CandE 4. B and C

74.

T syar 7

A. L-FZaA8d dur L- Tee/ IS
AT Ydichd YT & ATY
JaATATAT: eI AThAT Fd 6|

B. aid3dTed Al shdTd gHAT HhYh
Bl &1

C. drell () II-hsfere 3T 370] greglor
AT SaRT TUTAHA el gicl|

D. fdr Wl &1 Tl AFd Foll H Th
A el IRTded dUT TSAT H HOT
aRadsl & AT T g

E. fg¥eld oX orsdle vgicelleniur DNA &
REIT dohel & RISl & 1Y T &

et d@aerEt F @ Hia-ar w8 &2

1. AdarC 2. BaarD

3. CdATE 4. DJATE

Out of the statements mentioned below

A. L-threonine and L-allo-threonine interact
identically with plane polarized light.

B. van der Waals’ interactions are always
attractive.

C. Poly (pro) II-helix is not stabilized by
intermolecular hydrogen bonds.

D. The folding of a protein 1s associated with
an overall positive change in free energy
and negative change in entropy.

E. Lysine acetylation on histone 1s associated
with loosening of the histone complex from
DNA.

Which of the following combinations 1s

CORRECT?

1. Aand C

3. Cand E

2. Band D
4. D and E

TIH | & HEUoISAl &I, S &aH 11 &
faferse qRAToL3T ar SRl degl & 3R
digehl & &7 H Qa1 X &, @ FATAT A

TAH | T 11
(A) @gueamsH A | (1) |3reSEsSs
THE

(B) weifas  3sfaa | () |ofdat aqg
SEERIE R PIEE

(C) mrsReETge (11) | grSsiata
hTEthC qRATT

(D) |urarare (1v) | vHge HHE
qTSUHIREHT
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76.
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Pt et & ¥ T A B T
1. A-(iv), B-(iii), C-(ii), D-(i)
2. A-(iii), B-(iv), C-(i), D-(ii)
3. A-(i), B-(ii), C-(iii), D-(iv)
4. A-(ii), B(i), C-(iv), D-(iii)

Match the coenzymes in column I serving as
transient carriers of specific atoms or
functional groups in column II

Column I Column II
(A) |Coenzyme A (1) |Aldehyde
groups

(B) |Flavin adenine (11) | Amino
dinucleotide groups

(C) [Pyridoxal (111) | Hydrogen
phosphate atoms

(D) [Thiamine (1v) | Acyl groups
pyrophosphate

Select correct combinations from the options
given below:

1. A-(iv), B-(i11), C-(i1), D-(1)

2. A-(i), B-(1v), C~(1), D-(11)

3. A-(1), B-(11), C-(111), D-(1v)

4. A-(1), B-(1), C-(1v), D-(111)

PIRAPT Th SATTAISG, HIRAHT Th DI TAIT &
$H dUT HATRIUIAT Hl i R TRLAdT
IR 9sha g 81 Siifeg Widr # $& aur
3% &Y fard 6 71 g

A Mad2 (1) | Cdcl4 @fhaor o
A
B [Teml (i) | Cdc20 Ffhaor uT
A
C ATM, ATR| (ii1) | p21“" &1 Hea
(1v) | amg fopar &
e HA

Srafdg YK & AT 38 9 FA HI
Al H:

1. A-1v, B-1ad4r11, C -111

2. A—uddriv,B-1, C -111

3. A-i, B-1ad4drm, C -1v

4. A—undariv, B-1, C -1

Cell cycle checkpoints are surveillance
mechanisms that ensure order and fidelity of
events of the cell cycle. Given below are

some of the checkpoint proteins and their
Aimections

7.

7.

A | Mad2 (1) | Prevention of
Cdc14 activation
B | Teml (11) | Prevention of
Cdc20 activation
C | ATM, ATR]| (iii) | Inhibition of p21*"
(1v) | Inhibition of
separase action

Match the checkpoint protein with its function.
1. A-1v,B-1and 11, C - 111
2. A—1tand1iv,B -1, C - 111
3. A-1, B-1and 11, C -1v
4. A—unandiv,B-11,C-1

:ﬁmﬁ(H#TA)wwuﬁmﬁqﬁﬁwaqymﬁ
(Ed9 B) AT o = &

TOH A TIH B
A | TITH (i) | ER & 3MMeall de
HITAUT gRdgd
B | cis — 3ot (1) | FIdleT —ofa
qfeehr
C | trans —dltestr | (111) | Cop 1 ‘_?-I:ﬁW Heheld]
D | Cop II (iv) | A g-6-TEhe
e e
E | 3taaifdehr (V) | 919 g & qa
gfeerd

39 [Qhcg a1 ?ff ST 39T &l 39YFATH

IOTIH H Hellel Il 8l

A-(@v); B-(); C—-(v); D-(); E-(i)
A-(v); B-(@v); C-(1); D-(v); E—(i)
A—() ; B—(v); C—{); D-@v); E—)
A-(@{v); B-(v); C-(1); D-(1); E-(in)

B W=y

Given below are organelles (column A) and
properties associated with the organelles
(column B).

Column A Column B
A | Lysosomes | (1) | Anterograde
transport from
ER to Golgi
B | cis — Golgi | (1) | Clathrin — coated
vesicles
C | trans — (111) | Cop I vesicle
Golgi budding
D | Copll (iv) | Mannose-6-
vesicles phosphate
receptor
E | Endocytic (v) | Protein aggregate
| veqicleg | for secretion
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9.

Choose the option that matches the
organclles with the most appropriate
property.

. A—(iv); B-(ii); C-(v); D-(i); E-—(ii)
2, A-(W); B-(v);, C-(); D-(@) E-—{(ii)
3. A—(iii); B—(v); C—(i); D—(iv); E — (i)
4. A-(iv); B-(v); C-(i), D-(); E-(iii)

Uh 3CIA THR # AfAAdT:  Ueeiehd
Wmﬂmﬁﬁﬁﬂ&-ﬂﬂ'&wﬁaﬁmﬂ
Ifafafr & gasa & foT, T aashdr o
FeHAATIR IMURT Tehcll TW hI FisaT
HIl WH Th W@ H, @1 HEHAATARRD
3 3 () R w Rtaa €
Merhcr o 9&gor fohar fF e
HTAR I§ HIEY WCIA FEHI oIl I 3Tad
(+) &Y &fr feom 7 afaeier i &:

- end i"ﬁf"";.'ru-:'r:-’ﬁfl{', + end

""t S a'

Jdidd: Jgdifad HAled JIci g
l. STgeilel

2. AT

3. fperdeT 1

4, g7 Ar 3186l AT fhadreT 1

To wunderstand the microtubule-dependent
motor activity of a freshly purified motor
protein from budding yeast, a researcher set up
microtubule based gliding assay. In such an

assay where microtubules are fluorescently
tagged at its (+) end, the researcher observed
that this motor protein moves the microtubule
in the direction of its (+) end as shown below:

The newly 1dentified motor protein 1s
1. Dynein

2. Myosin

3. Kinesin 1

4. Either Dynein or Kinesin 1

9aT SfdRd & [Ehaadr (S) dAuT hlelEcid
(C) 39T, U Uhol g6 I¥C HI 38T Fg
oy Yel # UhfAA gId &1 T§ AW gC &
Ueh JdT YFC T AT, S dur C & 394r

80.

HTRYUT dAT ool H 39RXUT 3T qAT3T

& fd 3eRyor, 31fe 9 AR &, 39 I[orers

T ASAH JUIT X [dehed Pl T

. STATC T gEY & T HHER dUd g,
dT fhdT 3 qar HUBT § FAT|

2. Bicell & 3T gar goaddl ¥ 39 d
SYd g, 34T 3RYOT & @y S gAar C
g H FYUd g

3. G PIASTSR dedl & THG & AT
S dar C 398 H 3Td JHYUT & a1y
Sed g

4. [Seell & 3T TAT 3BT I 3UET S
AT C fhidd 3TdaX RNl T&d § ol
39T HAFA TN & TIY IT{cdeh AFAGET
H W®A Bl

Sphingolipids (S) and cholesterol (C)
molecules of the lipid bilayer aggregate into
multiple tiny rafts instead of a single large
one. Considering that size of a lipid raft
depends on the affinity of S and C for one
another and other lipids in the membrane,
choose the option that best describes this
property.

1. S and C bind to one another tightly and
independent of any other lipid molecules.

2. S and C bind to one another with same
affinity as they bind to other lipid species
of the membrane.

3. S and C bind to one another with high
affinity under the influence of some
cytoskeletal elements.

4. S and C have slightly higher affinity than
other lipid molecules of the membrane
and are in dynamic equilibrium with their
free forms.

UF ARG UHAT HFT H TH Fgod &
AVl fhaT ST gl foweT dehsilerl ganT
SE ol & TETUT T TEITA fhIT ST ThdT g
A. Xam @adeT

B. AfAGIT Teehld 3elollcl FdereiEehrdl

C. cdld Sfagordr FereiEehidr

D. [9HEY AU FSHAYSA

3 A @ Tl ST G§ SEAIT HWm b

SEelh Teh Ffelela FEIUT HYATT B
1. A C 2. B.ID
3. A, B 4. 4. D



80. A polymer 1s synthesized from an achiral

31.

81.

amino acid. Conformation of the polymer can
be investigated by the following techniques.
A. Fibre diffraction

B. Nuclear magnetic resonance spectroscopy
C. Circular dichroism spectroscopy

D. Differential scanning calorimetry

Choose the combination which would
indicate that the polymer adopts a helical
conformation
1. A,C

3. A B

2. B D
4. C,D

el Siar A, I Fiflde & b Fldpidde
IR HAM HAEFd & sdh  FARTd
fpar S & faT T qugE @Ear qu
FIRAPT FEAT oareqeT Hdfeld &1 E. coli H
Jfdpfddsd & AIF0T & IR HA FT FUA
T & &

A. SeqA ATHS Teh Ul SdRT AT CNRIOT
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AT oriC (AP AT FHr 3T FHT JUFHIT,

Ifdeh et & YR I UshdT &l

B. 9fdsfddst & 9R¥A & [T DnaA Wicte
I IUSSHAT Ueh Hgcdqul 3TaeTehdll ¢l

C. Falfeh gidehiade IR & folv ADP &
3T AL T @Rl &, ADP: ATP
T 3TeI9Tc HcaqUl &

D. 9fdsiddsT & IRHAA & fow ATP
STATIECsT hl, Tehd Al garT Hda
SIEIeT & dl, HefAT ar gl

IGFT HYAT H T FiF-AT FEY A€ &2

1. AdarB 2. BaarC

3. CaarD 4. DdarA

In all organisms, it 1s critical that replication
initiation be tightly controlled to ensure that
chromosome number and cell number remain
appropriately balanced. Given below are
several statements regarding regulation of
replication 1n E. coli.

A. Hemimethylation and sequestration of
oriC (origin of replication) by a protein
called SeqA prevents initiation of
replication.

B. Availability of DnaA protein 1s an
important requirement for initiation of
replication.

C. The ratio of ADP : ATP 1s important as
high level of ADP i1s required for initiation
of replication.

32.

32.

D. Recruitment of Hda protein by sliding
clamp inhibits ATP hydrolysis required
for 1nitiation of replication.

Which of the above statements are NOT

true?

1. Aand B 2.

3. Cand D 4.

B and C
D and A

holddl hiTald foh Taded RNA HeTohH TYeil
IR ol TUT FAHIOThIT H HF:IQHT%H
gIcT &l

RNA 31alshd—|:

AUG AUA CUG UGA CUU AGG CUC
UAA

FS IHAATNAT IS 3efshd foldlad &

PRI IO
(a) | Met-Ile-Leu | (1) | Met-lle-Leu-
Trp-Leu-Arg-
Leu
(b) | Met-Ile-Leu- | (11) | Met-Met-
Trp-Leu- Leu-Trp-Leu
Arg-Leu

PRI TUT HAHOTRIIT H Feld
UcerSsl o Hal gdloled ol @i

1. (a) (i) z
3. (b) (i) 4

(a) (1)
(b) (11)

Imagine the following RNA sequence 1is
translated in the mammalian cytosol and
mitochondria.
RNA sequence:

AUG AUA CUG UGA CUU AGG CUC
UAA

Following are some putative peptide
sequences
Cytosol Mitochondria
(a) | Met-lIle-Leu (1) | Met-Ile-Leu-
Trp-Leu-
Arg-Leu
(b) | Met-Ile-Leu- (11) | Met-Met-
Trp-Leu-Arg- Leu-Trp-Leu
Leu

Find out the correct combination of peptides
made in the cytosol and mitochondria.

1. (a) (i) 2. (a) (ii)
3. (b) (i) 4. (b) (ii)



33.

83.

34.

frT aifoshr DNA caet & & 93q@ &I,
UeFhy & Y ¥l & & HEYUT JoUT
T JUT YU TN S Fhid i
FE FT B

DNA &d¢r ITOTEH
(A) | A®T (1) |erFaY & T &R
I Syn ®IUT
(B) | B®9 (11) | QreFeRY & T &INeh
I Anti G&IOT
(1) | g geTeT @g
(IV) | 9daT gend @
(V) |dlsr 3w @
(V1) | Ol 39U @

DNA cdel dar 3% JOTYHAl  (FISsh H
37X IfEad) & dgr dig oot gaiat=l H
q PIA-HT S2ATdT 87

1. A -(i) (iii) (vi): B - (ii) (ii) (vi)

2. A-(1) (1) (v1); B -(11) (1) (v)

3. A-(ii) (iv) (v); B - (ii) (iii) (vi)

4. A-) (v)(v); B-() (1) (v1)

Following table lists the two major forms of
DNA duplexes, conformation of base
attached to the sugar and the nature of major
and minor grooves.

DNA duplex Properties
(A) | Aform | (1) | Syn conformation of
the base to sugar
(B) | Bform | (1) | Anti conformation of
the base to sugar
(11) | Wide major groove
(1v) | Narrow major groove
(v) | Wide minor groove
(vi) | Narrow minor groove
Which of the following combination

correctly depicts the types of DNA duplexes

and their properties (numbered within
bracket)?

1. A-(1) () (v1); B - (1) (1) (v1)

2. A-(1) (111) (vi); B -(11) (i11) (v)

3. A-(11) (1v) (v); B-(11) (111) (v1)

4. A -(11) (1v) (v); B -(1) (111) (v1)

Ueh dAdlsdd: Ugdlel A 39 & YHd, Sid dg
HeLa hIfARIHT & UTH IU-HmHAT A9 &
fAemar arar 8, & @URUT & T ueh entrehdr
HATAIRAT (- VY §H 3T (+3719E)

24

34.

35.

HIAFI & IEAIIA-Alh AT HIfABT  BIcaT
(FACS) R=afeehr &1 faeaivur sear B

‘w==Drug’ ‘4=Drug’

L. L

8 8

© ©

O Q

= =

2n 4n 2n 4
Relative amountof DNA Relative amount of DNA

3Idd FACS URTSGHT & ™R 9 g
3wy efaa aar g

1. IfAHT T hT G, JITTAT |
2. HITART Tsh I S HTEAT FI
3. ITART Tk hT G, /M IHTEAT |
4. HITART Th hT G, JITEAT FI|

To assess the impact of a newly 1dentified
drug when added to a culture of sub-
confluent HeLa cells, a researcher analyzes
the fluorescence activated cell sorting
(FACS) profile of untreated (- Drug) versus
treated (+ Drug) cells.

‘== Drug’ ‘4Drug’

No. of cells
No. of cells

2n 4n 2n 4n

Relative amount of DNA Relative amountof DNA

Based on the FACS profile shown above, this
drug inhibits

1. G, phase of the cell cycle

2. S phase of the cell cycle

3. G,/M phase of the cell cycle

4. Gy phase of cell cycle

HYA Th AT YRIAYH, TnX, &I HASHR
ffar & dur 3@ gidefaaa Afa @
qgUAAT  TTgI|  TnX 3HgshH H Th
fAwaAcdy, $o 97« & Y, T4 ST §
dUr Sy & 33X of ST SAr g1 SAdled:
URIARA Hallell faedel A fhd Smd
gl 3T 9Id & o URTRE H IefshA 3Th
YA Ueh Sfefeh Ioofeh & AT A Wl gl
Ig JEdIdd ar g T
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l. TnX, & URTAROT WshH AT, IRAIOT
T &l

2. TnX, Tsh T fARIST gAdleid IhH &
39ANT F, IRIAI0T AT g

3. @Y & Ushel Ioofsh HAATAT 81 B

4. TnX, 9fdspfadeT Tshal @RI, IRTRUT
T &l

You have discovered a new transposon, TnX,

and would like to identify i1ts mode of replica-

tion. A heteroduplex of the TnX sequence 1s

made with a few mismatches and introduced

into bacteria. The newly transposed genomic

loci are sequenced. You find that the sequence

of the transposon matched exactly with one of

its parent strands. This suggests that

1. TnX transposes by conservative
transposition mechanism.

2. TnX transposes using a site-specific
recombination mechanism.

3. single-strands of the duplex are inserted.

4. TnX transposes by replicative mechanism.

FeheaT & AR A e T & Sild-reh3iEe

ST AT e fAUus Sie-9ra: et &d

6l Gl Sl & I A R T T U

feldeTad g

A. FR-HI-ATT  FIRTAA  SaRT  JTh3iee
ST FhedT & [ep & WorfAa g &
Jdfh e FRIUE Sl FA-FHr-aT
GART ShehedT & Tdehrd I B o Sl
gl

B. -#1-8TT 3cRddsT c@RT Frh3iece il
e & e § wufag g
Sdfdh e AUs Sl Fr-hr-oiey
GART ShehedT & Tdhrd I dE o Sl
gl

C. FeheT & YIOT g Teh YTeh3fee Sl &
gl Tealall H 3caRdde I TaeTehd]
g Sidfeh 3 [AUuUs ST & & Teellal
H @ U6 # 3dURAdd 3ecoldd &
3T & fAT I g

D. eheddT & WUT g Teh Weh3lee il &
ar Teoldl & & U H 3c9Rdd« gared
g Sidfh 3de fAgew S\ & Qe
Uoollell  H  3cARddsl  3{deolsld &
3T & T 3maeas gl
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87.

3USFd HUAT b Did-AT TAToTeT Gl il

& T T@er g?
1| ATaB 2. AdarC
3. AdAaT D 4. BdarC

Two classes of genes - proto-oncogene and
tumor suppressor gene usually contribute to
the development of cancer. Following are
some of the statements regarding both the
genes.

A. Proto-oncogenes result in the development
of cancer by gain-of-function mutation
whereas tumor suppressor gene leads to
cancer development by loss-of-function
mutation.

B. Proto-oncogenes result in development of
cancer by loss-of-function mutation
whereas tumor suppressor gene leads to
cancer development by gain-of-function
mutation.

C. Mutation in both the alleles of a proto-
oncogene 1s required for induction of
cancer whereas mutation in one of the two
alleles 1n tumor suppressor gene 1s
sufficient for promoting tumorigenesis.

D. Mutation in one of the two alleles 1n
proto-oncogene 1s sufficient for induction
of cancer whereas mutation in both the
alleles of a tumor suppressor gene 1s
required for promoting tumorigenesis.

Which combinations of the above statements

are true for both the genes?
1 Aand B 2. Aand C
3. Aand D 4. BandC

dohd URGHUT U o T YR H TGN o
T oldail &I g8 Tdh Apl-TId hIsaq
B gfhd AT g1 T§ FIsaAg AT dr IATRr
WEIST &I AT HTT g Hehdl &, AT TSN
T HHY FT g3 gl Hohdl gl d Tel,
oad idd FEa9 39% U
UIlliTeIss 4@l & Ueh 3HdHd T,
P eI Feag (RTK) Fgarad &l
RTK & dR H [T 9 oot YA # °
FleT-AT AT &7
. T RTKs & dlel HfaAaT uceh gld &:
TUsh RIAREET a7 TGTHH ool F¢e]
TIT g, TP URSoeell &9, dAT Teh
HIfAhIged @us FTH IS ersidid
Fread AT Jobd TS & FATASE
gl
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2. AhaAX RTKs TUahelchl § T
PIAREET 8T & 1A Heldadl hl S8
TATET Eidelehl ol TITT A IRT FLar B

3. gt gEcesa Iy RTKs & 68T g,
dUT TSCIhlsd g9 CsUdld  hlodd
AT ATET Gidelehel I Afhd HLT gl

4. RTK & AU Heldall I g hITRAhIgedT
87 H WA T2 Fhgad &
EIRTERITRATRIIT deh of STl &l fhiad
FISAH dCUTTA ATel o hITRAAT gedl &
H &5 AT IAfASer &l BIERIRellhRd
Ll gl

In a type of signal transduction pathway,

ligand binding to a receptor triggers

activation of a receptor-associated kinase.

This kinase may be an intrinsic part of the

receptor protein or tightly bound to the

receptor. Receptors in which the tyrosine
kinase 1s an intrinsic part of 1t’s polypeptide
chain are called the receptor tyrosine kinase

(RTK). Which one of the following

statements regarding RTK 1s INCORRECT?

1. All RTKs have three essential components:
an extracellular domain containing ligand
binding site, a transmembrane domain and
a cytoplasmic segment that includes a
domain with protein tyrosine kinase activity.

2. Most RTKSs are monomeric and ligand
binding to the extracellular domain
induces formation of receptor dimers.

3. All cytokine receptors belong to RTKs
and cytokine binding activates tyrosine
kinase and receptor dimerization.

4. Ligand binding to RTK leads to autophospho-
rylation of the protein tyrosine kinase in the
cytoplasmic domain. The activated kinase
then phosphorylates several tyrosine residues
in the receptor’s cytoplasmic domain.

Ueh delrtac (fAeT geurar I:m) &1 SdeT fohar

IAT dlfh Teh GIdGieeh 3eildeh (A dUT B)

fSasr ts gra f@d3e DNA dead (X) g, &
fafafer o fFURa fohar a1 @ sa1ac

ST IUAIT E. coli I TITART hiad [
ITT
< Promoter "
Reporter Gene 2 Pa X Pa Reporter Gene 1
R — —

Ush E. coli &iflsd f&d9e WIcT, it DNA
ded X & TIY FYdT g, I dadr HATFST &hr
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IURRATT A Iearger &1 afafafer 3ifera &r
STl g, S e 3ol #A ST AT g
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-
S

e Reporter gene 2
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& | sot+
o
Q
£
2
g ‘
\ hﬂepurter genel
5 —— — o —
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Increasing level of regulatory protein
IS 9AET, U 3c9Raar E. coli &,

3caRdad, S g9 WdT & X o 4@y
S Pl WA F ST 8, F Y YoA: R
Jar gl AFa eEl # 9 SlI-ar e
3caRadl e # gfaddr st r arfafafear &
ASSAH GATAT &2
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A construct (shown below) was generated to
access the activity of bidirectional promoter
(A and B) which has a common regulatory
DNA element (X). The construct was used to
transform E. coli.

Promoter

<€

ReporterGene 2 Pg

X I Pa ReporterGene 1

[P —

The activity of the promoter (as shown 1n the
graph below) 1s recorded in the presence of
increasing levels of an E. coli encoded
regulatory protein which binds to DNA
element X.
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The above experiment 1s repeated in a mutant
E. coli with mutation which abolishes
binding of the regulatory protein to element
X. Which one of the following graphs best
depicts the activity of the reporter genes in
the mutant strain?

Reparter activity
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Reporter activity

Regulatory protein
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Uh AH Yol SiEo] & tRNA ST &t

IeIhiAd fohaT aram| Stk tRNA & —~CCA

Y @ §I1d 3eThA $S Sl H 9rAr 94T,

gl A dg el YT =T RO (RNA

&% —CCA MR ¥ HIT 3HelshdA H 3T dlel

S & T FRRNT tRNA & foT &hisa

HId 9 Y| Tg g & b

1. tRNA # —CCA 11, 38& & & faU
Afaard gt g

2. tRNA H —CCA TRT & T 3eqshidA 1ot
Sl H 3IUTEAT AT, oIl el lel qd
FUR a1 STdr &

3. tRNA & &I —-CCA T8 3s7eh YRUedel
& aRTeT Sher Srar g

4, CCARR ¥ WId 3eIhA H AT dlel
Sl T UrAfAS 3], 3 TRUwd
qd g-RNA AfEId Hulge & 3refied fohar
ST &
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89. tRNA genes of a Gram positive bacteria were

sequenced. While some of the genes

possessed sequence corresponding to the

—CCA end of the tRNA, others did not.

Interestingly, even the genes that lacked the

sequence corresponding to the CCA end of

the tRNA were found to code for a functional
tRNA. This is because

1. the —-CCA end in the tRNA 1s not essential
for 1ts function.

2. the genes that do not possess sequence
corresponding to the —CCA ends of the
tRNA are repaired prior to their
transcription.

3. the —CCA end i1s added to the tRNA
during their maturation.

4. the primary transcripts of the genes lacking
sequence corresponding to the — CCA end
are subjected to g-RNA mediated editing
prior to their maturation.

90. E. coli #, IeAM™ DNA difel#Alst I (Pol I)

gfdefadasT gfshar & Hfary fAsr fHamar
g, dg YUl UiTdAlaT gl gl dod 3T,
Ufdfaad m@r # AE T & fav
fSFAeR § TeallsA Pol 111 | 5T @3
g DNA #@&@A3T d, (A, B, C dur D)
facadar s, Pol 1 dum/ar Pol 1l caRrT
TR cngqa“i f[AedRd & & IR # &3
ST &l

A PO,-5" 3'-PO,
HO-3’ 5'-PO,
B HO-3’ 5'-PO,
HO-5 3'-OH
* PO,-5! 3'-OH
HO-3' —— 5 PO,
D PO,-5’ 3’-OH
HO-3’ 5'-PO,

fAFATolEd AT H O HiI-9T Teh Tl

g?

l. APol Il &, Wd Pol I & &gl fawdRd
e

2. Pol13ar PolIll, 37 & & fordY & &, B
ar C e & #15 of FeaRa 8T g




90.

91.

3. PolI@ar Pol I ar & C faEdRd gram|
4. AT D Pol I &, W Pol III & &,

E.a ﬁt‘l élalll

In E. coli, though DNA polymerase I (Pol I)
plays an essential role in the replication
process, 1t 1s not the major polymerase.
Instead, the enzyme responsible for
advancement of replication fork 1s Pol III.
From the four DNA structures (A, B, C and D)
given below, students made several

interpretations about the shorter arm being
extended by Pol I and/or Pol III.

A PQ4-5’ 3’ "P94
HO-3' 5'-PO,
B HO-3 5'-PO,
HO-5’ 3'-OH
C PO,-5' 3'-OH
HO-3’ 5'-PO,
D PO,-5' 3'-OH
HO-3’ 5'-PO,

Which one of the interpretation written below
1s correct?
1. A will be extended by Pol III but not by
Pol L
2. Neither B nor C will be extended by either
Pol I or Pol III.
. C will be extended by both Pol I and Pol III.
4. D will be extended only by Pol I, but not by
Pol III.

I

qiedl H YUT Sl dAqT AT JU/AT #Ale)
JIARIGHE & Tah & AT FIT Sl Hr
qgdlad H T-DNA #AIa Jdfedaz=a
3cARdcIoleds giaer ¢l g1 Tsh 3T &,
Ush UGl 9IGd &l Sledel TohdT AT, Tch
Sl “A” & 33X T-DNA (G@d Ut
FAATSAT 9faiy Siid gAase A1) &
Hieold2led CARTl T 969 N EIUREIOT
¢dRT F, 9l 9=y IR ST ShieATHTS I oh
ferw gfaRrer: Facateiieldr & fow 2:1 3edrd

H fSgaied g3l g ge7oT 3faId d g T
1. 3caRadl Telldl 9o YhX T Tcolled &
ﬁﬁa’lﬁu——raﬁgm

2. Sl “A” H 3R, T JIARIGEHSG H
O IRE IR TEGEC I GIRS
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92.

3. SileT “A” # 3I9RdId«d, AT gIADIGIHG
H gTdehdr IRT T gl
4. 3T “A” H IURId, JIAS HTcehd

aRT Far gl

Identification of genes that are associated
with the development of male and/or
female gametophyte and embryogenesis in
plants 1s facilitated by T-DNA mediated
insertional mutagenesis. In an experiment,
a transgenic plant was generated by
insertion of T-DNA (containing a
Kanamycin-resistance gene) into a gene
“A”. Self pollination of the T, plant
generated F, progeny that segregated 1n a
2:1 ratio for resistance:sensitivity to
Kanamycin. These observations indicate
that
1. the mutant allele did not segregate from
the wild type allele.
2. mutation in gene “A” induces lethality in
the male gametophyte.
3. mutation in gene “A” induces lethality in
the female gametophyte.
4. mutation in gene “A’ induces zygotic
lethality.

dcoteeh faSTO] AT @ DNA ar RNA Hsilel
TG Thd gl @& gdiscy & $ aéqddch
fauToy (F987 A), 3% Holld TR (¥ B)
dar 37 fAWURt SaRT ®ROId sheheieT

(% C)

A B C
(a) guergfed B | (1) DNA | (x) afdhe af@shree
(b) ToEdiA-eR | (1) RNA | (y) T shiferenT
faToT ERIMIERE
(c) HTLV (z) Thcehl TR
3qehelTeg

el TIloled ol it

I. (a) (1) (%), (b) (11) (y), (c) (11) (2)
2. (a) (1) (y), (b) (1) (2), (c) (11) (x)
3. (a) (1) (y), (b) (11) (2), (¢) (1) (¥)
4. (a) (1) (2), (b) (1) (x), (c) (1) (y)

Oncogenic viruses could have either DNA or
RNA genomes. Listed below are some
oncogenic viruses (Column A), their genome
types (Column B) and the cancers caused by
these viruses (Column C).
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A B C
(a) Hepatitis | (1) DNA | (x) Burkitt’s
B lymphoma
(b) Epstein- | (11) RNA| (y) T cell
Barr Virus leukaemia
(c) HTLV (z) Hepatocellular
carcinoma

Find out the correct combination.

L. (a) (1) (x), (b) (1) (y), (c) (1) (2)
2. (a) (1) (y), (b) (1) (2), (c) (11) (x)
3. (a) (1) (y), (b) (11) (2), (c) (1) (¥)
4. (@) (1) (2), (b) (1) (x), () (11) (¥)

T FAhgadtd dhel (MHC) 3197 MHC
ATyl AHG Th Sl & T gaRT Hlfsd
gl &1 Teh RITASRT o Fdg T FT MHC

3707 AGcdYUl &, 39 g FROT gl fAe
FROT & T FT-ar g&r 7@t &2

1. TaF &I g1 | H YSTAd hlel, pITAhl
AT JAT TITYT g SHhI THTUIT hlad |

2. @1 | & WA Yerss & 9efdd i, T
a2l o Torv fof hIfar GhfAd g dar
3chde &1 g HIfARIN & ary
EREGE

3. @t [Jar [[ # T TE-UCss &l gelld,
fasrraeiier T SITRIRIAT T EaMTATHAT &
fore qdietor |

4, gait [ dar 11 # Ts Ta-Uceiss &l gelld,
T Al & foT AfgsuTdr S I |

Major histocompatibility complex (MHC)

molecules are encoded by a cluster of genes

called MHC locus. There are several reasons

why an MHC molecule on the surface of a

cell 1s important. Which one of the following

reasons 1S INCORRECT?

1. To display self class I to demonstrate that
the cell 1s normal and healthy.

2. To display foreign-peptide in class I to
show that the cell 1s infected and to
engage with T helper cells.

3. To display a self-peptide in class I and 11

to test developing T cells for autoreactivity.

4. To display a self-peptide 1n class I and II
to maintain tolerance to self-proteins.

$g PR & 30U MU IJMET JAT Fg-ITe!
P Wg HA F Thd g, URISAcel

TAShIvIcT 8T 39d onfAer gl durfa yrofr
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9sS.

I TAIRBIT I TR HITART STET AT

Wl A §Ed & T yHE IR g,

e | s%ﬁm%ﬁtfﬁlﬁ HUAT H A

HlcI-AT T el &7

]. 3¢ 9RfEiedl Aloieh Wl gld & ol
FIAFTR & WY 3 ¢

2. Th SAHE 3’0 H o JHsHIISA:
W?ﬂéﬂﬁmﬂﬁwswsql o dur B
ATASE gl Gl 39-3hISAT  hITAhT

el @ IROR Hed & g
IJAPIARS CcfAAT  Te  TUT g8
N-cfAder HIfAraEd a%a‘ré::man

3. 3¢ gfady &1 RIAREEA A7,
HITART SET ITEHT ANerAl & faferse
Fldlgisge AMARISCT & I a1 gEd
HIRAPBT & Tdg W U FAdadr &
TTY ST g

4. Ad:HIfARS AT RITAPGeR &b T Th
ASTAT FATd Teh ICTA Hhel & AT FEAT
gl

Several types of molecules including the
transmembrane glycoproteins can function as
matrix receptors and co-receptors. However,
the principal receptors on animal cells for
binding most extracellular matrix proteins are
the integrins. Which of the following
statements 1s NOT true for integrins?
1. Integrins are transmembrane linker
proteins that link to the cytoskeleton.
2. An integrin molelcule 1s composed of
two non-covalently associated

glycoprotein subunits o and 3. Both
subunits span the cell membrane, with
short intracellular C-terminal tails and
large N-terminal extracellular domains.

3. The extracellular portion of the integrin
dimer binds to specific carbohydrate
residues 1n extracellular matrix proteins
or to ligands on the surface of other cells.

4. The intracellular portion binds to a
complex of proteins that form a linkage to
the cytoskeleton.

T 3 & [ahd dUuT 3de WREAYA H
HGG Yeidlel &l Hgcdqul of&fuT § 3Yeholl-B-
HAEAqldes do Bl FAIRAd  dT
darfgeproletel | TR SHITRAHT shAT I Teh TdeaTil

ad VEGF-A, TWIST dar dded DI
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95. Two 1mportant features which aid the

96.

dUT TRIEHTA &THAT H FUIRT Fa F
forT gdiequr foham| e ™A1 & Hid-ar e
3Udd: WREANUT FHehe T HIfART & F&I0N
& 3fa g gAtar 87
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development of a tumor and i1ts metastasis are
epithelial-to-mesenchymal transition and
angiogenesis. A student tested four cell lines
to determine their invasiveness and
proliferation capability by checking the
expression of VEGF-A, TWIST and Cyclin
D1. Which one of the following figures 1s
most likely to exhibit the characteristics of a
highly metastatic cancer cell?
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Fertilization 1m sea urchin 1nvolves
interaction of sperm Bindin with its receptor
EBR1, a 350 kDa glycoprotein on the egg
vitelline membrane. The plot given below

shows the status of membrane potential and
levels of EBR1, Na" and K in an unfertilized

CE2L.
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Which one of the following graphs best
represents the condition within an egg 1-3
seconds after fertilization?



97,

97.

98.

Memborane potentlal
_
g o 8
J L1
—_—
rane potentlal
A
|
_

-k
S_L
]
-

g 8N

| 1

3 &
| |

Membrane potentlal
_
8 o &
L1
O —>
Membrane potentlal
[ -
\7'
S—>

1
§

=V
=
=
@
Z

4. Time (s)

-
®
|

100 —

n—
[Cl & S50-
=100 -

[\

4.3
g
!

| | T

Time (s} Time (s)

gie 3qfd & 90% 3aedesd & qd diIenl

e o, Il Je gmflu-ld T FIT AT

qSaT?

I. ey afgwedl 3eoe 9HSa & o
%I FGF8 HGUT aRT 3cgiiud adl @
R YeAoiolel bfed sTgl gl

2. UG Yelololel ©fed M, aar fo=r &g
df3epT I T 9IG seiar|

3. gig:faed afcd gom W ad 9rg H
qgdlel, TISC 3I-UT §ddl & AT H,
gr Sreet|

4. ARPT YA & TI UG Yeloldad ©ied

gram

What would be the effect on newt limb
regeneration, 1if more than 90% of the nerve
supply 1s severed before amputation?

1. The apical ectodermal cap stimulates
growth of the blastema by secreting
FGF8 but regeneration does not take
place.

2. Limb regeneration will take place and
form a limb with no nerve supply.

3. Outgrowth will occur but the identity of
the limb formed will be lost with no clear
anterior-posterior polarity.

4. Limb regeneration with nerve supply will
take place.

SIHIBIT & gad Houll ferd A gsda-3reR
e fAfades & e g Tdr geard

[Ae1ad &:

A. ‘el aImdr |fshaor

B. ‘989’ @AYOT

C. Ny afafai™ &1 T YU

D. ‘&g’ TaREhIRelenIor

E. GhlfAhIT shRehdH TOT 0T & hgeh H
"OSAET FT Oa9oT
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99.

SWRIFA TATIT T Pld-HT TAIolel ATTh I[hed
H AT T & YA SSIF gaT H ueam?
1. AT A

2. AT BaarC

3. ATF B, CAATE

4. AT B, C,DdAUT E

Following are the events that mught take

place during dorso-ventral axis specification

in early embryonic development of

Drosophila:

A. ‘Torpedo’ receptor activation

B. ‘Pipe’ synthesis

C. A cascade of protease activity

D. ‘Cactus’ dephosphorylation

E. Entry of ‘Dorsal’ in the nuclei of syncytial
blastoderm stage embryo.

Which combination of the above events will

occur 1n the presumptive dorsal side of the

embryo deficient in maternal gurken?

1. Aonly

2. B and C only

3. B, C and E only

4. B, C,D and E only

Y. Tl HUT Talied dUT gufas«dy, gkl

YR & fAfades &1 399er &ar g

HTTH HIRAT aAqhHA & Ao & dAr

YSOII-318X Y&T hl FEATIAT H HT 4-HITRAhT

TROT W gufaeyr afades c@r Sr ghdar gl

5H W $B YA fe=idd g

A.TfE 99 4-HIRAT TWOT 9T P, IR
fdrer €& Srdr § af EMS ShIfRIhr @
MS FIfer3t & fasriara gl aur s
d:TH T Aol

B. pop-1 Tagld 3:1?1T H, gcldl EMS ‘flfﬁ
FIfAFRT E FIfNPRA §e7 ST &

C. 919 ABa dum ABp & TAH 3chiAd gz’r,
3ol AIfadar &1 i 3chATT gidr g aAT
g WA HOT Fel ol

D. 3caRadt glp-1 I@A AT & ol #H,
ABp, ABa T F FArdRa gar &l

3T HAAT H Hld-O Tar &7

1. A, BdarD

2. A, BaiarC

3. B,CdarD

4. A, CdarbD




99. C. elegans embryo uses both autonomous and
conditional modes of specification. Conditional
specification at the 4-cell stage can be seen In
the development of the endoderm cell lineage
and also in the establishment of dorsal-ventral
axis. Following are few statements regarding

100.

this:
A. If the P, cell 1s removed at the early 4-cell
stage, the EMS cell will divide into two

MS cells and no endoderm will be made.

B. In pop-1 deficient embryos, both EMS
daughter cells become E cells.

C. When the position of ABa and ABp was
reversed, their fates get reversed and no
normal embryo forms.

D. In embryos whose mother have mutant
glp-1, ABp 1s transformed into ABa cell.

Which of the above statements are true?
1. A,Band D 2. A,Band C

3. B,Cand D 4. A,Cand D
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O, Teleed, # #91 9@ & e, I

Lin-3 9T T 3cdlead T &, Sif T Jodd
HAG Sold & ST qaanAT IfAA3T (VPCs)

W BUg oe-23 W & 1T A ITehdT
AT &1 eI JUhHA HfAr grafAs Fafa

dl HUATAT g, 99 & VPCs (P5.p U1 P7.p)
cfacas faafa & 39«rdr § (P6.p) A9 VPCs

Jcigeh afd & JUAdr g1 S8 ScaiRdd

Ne

(FFH A) dUT SIETUTIRY (EdH B) TolFad drfereh
H HdlEey g
TAH A TdH B
A|faea-3&T &= |1 |P5.p, P6.padur
&g P7.p 9TdTHASR
GEIGECIERICGIG
o, Pd.pdaur
P8.p giadiaeh
faafa &I 39«rar
3
B |foer-3 &1 &rd- | 11 |SgemT
&g JUT oe-23
T SII-oTTeeT
C |f9a-3 & 1 | 111 |P6.p UrAfAH
H PRmac GRIGEIRREGIG
g dur AY VPCs
darge faafd &t
HYATT &

100.

101.

D |fa=-3 r v | g8ft VPCs dciraeh
R IGKIEIES] faafa & 3r9ard
g

el 3cURadl &l 9fera oIe7oT 99 & ary
gAfIT |

. A-1v, B-11, C-111, D-1

. A-1v, B-111, C-1, D-11

. A-11, B-111, C-1v, D-1

. A-111, B-1, C-11, D-1v

NS 'S T N

During vulva development in C. elegans, the
anchor cell produces Lin-3 protein which
interacts with the Let-23 protein present on
the six vulval precursor cells (VPCs) that
form an equivalence group. The central
lineage cell (P6.p) adopts the primary fate,
the adjacent VPCs (P5.p and P7.p) adopt the
secondary fate and the rest VPCs adopt the
tertiary fate. Few mutants (Column A) and
phenotypes (Column B) are listed in the table
given below.

Column A Column B
A |Loss of function |1 | P3.p, P6.p and
of [in-3 P7.p adopt
primary fate,
P4.p and P8.p
adopt
secondary fate
B |Loss of function | 11 | Multivulva
of /in-3 and gain
of function of /et-
23
C |Reduced function | 11 | P6.p adopt
of [in-3 primary fate
and the rest of
the VPCs adopt
tertiary fate
D |Overexpression 1v | All VPCs adopt
of /in-3 tertiary fate

Match the correct mutant with the observed
phenotype.

1. A-1v, B-11, C-111, D-1

2. A-1v, B-111, C-1, D-11

3. A-1, B-111, C-1v, D-1

4. A-ui, B-1, C-11, D-1v

Ued AT ARt & dcd A, TaH
[ & eal &l TIH I & 3YYeFddA Asq &
margﬂﬁ?-raﬁ:




101.

102.

T | EaH 11
A. | 9i3nfEx & (1) | divarg seh
SIARZ: ]
B. | &fafafees 3war | (1) | ® gcar #A
Hehdlel Y S EED
C. | MAMP (ii)) | R 3=7/NBS-
LRR 38!
D. | gomar-gafda | (1v) | amwsterar &
gTaTeT foT sifadra
AU
1. A—(i), B-(@v), C-(i), D —(iii)
2. A—(iii), B-(i), C-(i), D-(iv)
3. A—(iv), B—(ii), C-—(iii), D-(i)
4. A—(iv), B—(), C-—(ii), D — (iii)

With reference to plant biotic interactions,

match the terms of Column I with the most
appropriate term of Column II

Column I Column 11
A. | Phytoliths of (1) | Phloem feeders
Poaceae
B. | Salicylic acid (11) | Decrease 1n
signalling stomatal
pathway aperture
C. | MAMP (111) | R genes/NBS-
LRR receptor
D. | Effector — (1v) | Mechanical
triggered barrier to
Immunity herbivory
1. A—(n), B-(v), C-(), D-(m)
2. A— (1), B-(1), C—-(u1), D-(v)
3. A—(1v), B-(11), C-—(m1), D-(1)
4. A-(v), B-(q), C—-(m), D- ()

gy Ugul d Ydlgd TRl digdl fdF

YThd3iT | 39T A Tolar Jrar &:

(i) oIl HYUT

(11) 3SHAT bl Sleldd

(i) HURATFHTSS, Ueheh AHTeFdlolel oI

MTAYTe] 3c9Tel & 3cuTea

(iv) PSII & D1 9iétT hr &fa

3T d2T & 3TUR 9T JhIA HGH

gied gl e

|. ot YehrRr cladl, WehTl HRAWoT H
39ANEIT g SIrar gl

2. HTOAY Gehrer digdl, F AT Sfefel H UIA:
ITANAT & AT g
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102.

103.

103.

3. TAY YR diddl, FSAT Sl dAT
3TTANTe] 3c9Tel Y TIAT H 3TN glell
g

4. TN Yhrer digdr, D1 9icieT &hr &fa
q¥ of ST g

The photon intensity captured by green plants

1s used 1n the following processes:

(1) Photosynthesis

(1) Generation of heat

(111) Production of toxic products such as

superoxide, singlet oxygen etc.

(1v) Damage to D1 protein of PSII

Based on the above facts, photoinhibiton will

happen when the

1. entire photon intensity 1s used for
photosynthesis

2. excess photon intensity is completely used
for heat generation

3. excess photon intensity 1s used for heat
generation and formation of toxic products

4. excess photon intensity leads to the damage
of D1 protein

Th MUSAl o IS IcURAdl H AhfAd
frar, SOl diguauie  3iediedfshar
(PIF) &h¢d HEEAl & S &l Har fohar| 3HeR
H faf8a 3caRadl digur & &for 9&9 &

I H A T 9Raeuard yearfaa & =

A. UTeY off SSUETER Jeiid |

B. grey trrg'ﬁ?r grat |

C. -9k ST afsrfada giarl

D. fIS9T el ghav|

IWFd URhoUadr3il & fodel Al # 8
IT-AT Tel &2

1. A, BaarC 2. A, BdarD
3. A,CdarD 4. B,CdarD

A researcher developed quadruple mutant
that disrupted the function of all
phytochrome interacting factor (PIF) family
members. The following hypotheses were
proposed regarding the phenotype of the
mutant plants when grown 1n dark:

A. Plants would show short hypocotyls

B. Plants would be etiolated

C. Light induced genes would be activated
D. The cotyledons would be open

Which one of the following combinations of

the above hypotheses is correct?

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

A,Band D
B, Cand D

$h



104.

104.

10S.

qedl # gfadiae 3uMHgS & 9R H FO

U AFAaa gl

A. Te[If8TelcH 3eeh qaamAT THAAT 31l
& UIed AW & [aEdRUT gaRT
giivd gid gl

B. et aur A4t # AfAa @it e
doll &d g, ol 3¢ UIedl I TAIesadl
(HIST HAeY) H HH HId ol

C. dGlfdeh  Jollghldesy  d9car #

ynfawmor w7 # A T dafed g &
D.dedl & & 39], Ucdhellgs (IT 3eTeh
q@arH) FaRd R S § dur $o
FrEt T dur WA F U TG AT
T & forw 3uaer & o Sa g

AFT & O HliT-91 g FUAT HT Gidfareicd
Conre |

. AT BdAr C 2. HIF AJUTB
3. AT C 4. HFT ATATD

Given below are some statements on

secondary metabolites 1n plants.

A. Glucosinolates are synthesized by
elongation in the length of side chains of
their precursor amino acids.

B. All terpenes produced 1n herbs and spices
are sticky, oily liquids which reduces the
palatability (edible value) of these plants.

C. Cyanogenic glycosides are produced and
stored 1n a toxic form in plants and are
therefore more effective in defense against
invading pathogens and herbivores.

D. The defense molecules, alkaloids (or their
precursors), are gathered from plants and
used by some insects for their own
protection against predators.

Which one of the following represents

correct statements?
1. B and C only

2. A and B only
3. Conly
4. A and D only

WitssIftad gigal A veh fafse gAgIs
gierfad 9iétd deadq (MAPK) AlUdurd
ad MEKKI(a MAP3K), MKKI (a
MAP2K) dar MPK6 (a MAPK) enfAer &,
3UT A H ATshiAd: AlHAT ThdT STl
€, S9hs 3Moidl Iiddel 3egias @ Sid
MPK6 Teh 3fefel@el R X

g1 afeplRa
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106.

I BIEPIRAThd TUT Flh—AT FIAT & 3TH

CaRT 3feldl Fiddel & felv qieq s afgsoy

gid gl MKKI1 3aRadi Rifesicad

qreq & mkkl Nl & & 39T 9Rdd, UTeh

Frgaq  AfSHa (KI) dur teh Hers{dd:

i (CA) §9, TadId: A Fdd hd

| IUFd dZIr W [aarRd gU G|

HUAAT H T HiA-AT el g7

. CAUEHl # 3¢dI9ehl & AT & 8 ‘X
gish AT gIam|

2. CAUEHl # 3eqIUehl & AT H o X
afshAd el gam|

3. KI9igul # 3cgIuehl & 371G H & X’
aferiad gram|

4. 3eidr gfdeel & fow KIgreq |fgsor gia|

A specific Mitogen Activated Protein Kinase
(MAPK) cascade comprising MEKKI(a
MAP3K), MKK1 (a MAP2K) and MPK®6 (a
MAPK) 1s activated sequentially in that
order in Arabidopsis plants upon perceiving
certain abiotic stress stimuli. The activated
MPK6 phosphorylates and activates a
transcription factor ‘X’, thereby making
plant tolerant to the abiotic stress. Two
different variants of MKK 1 protein, a kinase
iactive (KI) and a constitutively active
(CA) forms were expressed independently in
mkkl mutant Arabidopsis plant. Considering
above facts, which one of the following
statements 1Is CORRECT?
1. ‘X’ will be activated even 1n the absence
of stimuli in CA plants
2. ‘X’ will not be activated in the absence
of stimuli in CA plants
3. ‘X’ will be activated in the absence of
stimuli 1n KI plants

4. The KI plants will be tolerant to the
abiotic stress.

Sid fhdr FHepter 92 FI ASHIA: f9Egd

ferar arar, ag gfaafadd agfaa g3m au

g 9T 1 FfA-faEaRor fhar w=r 3894

Hpoael H HHRAF  FANCT &AM,

deudrd TS| ST YaTull 1 HHTH

O] 7T Y= & o &

A. 92T & AT fararor & 92 d% &
[aEaRoT I FROTA Thar

B. eft & 3fAfaTaRor o ileait s 39T
&l AR fehar
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107.

C. 9 d% & TaERoT @RT §Hg 1b FAT
AT X 3eIad &S|

D. §Hg 1bHdcl df¥ehr 1T o a-9h
a3l &I 3ediad &, forger gt hr
At T AT STET & A A I A

E. @A la HAAr df¥ehr YA Mool s 39T
& Ty St AT

F. @Ag la @A4r dident QT & 3¢arde o,
ST a-SRe df3amEr o 9ft 6 3mqfa 6
Sel I I WY 3T &, 3a9W IPSP &
3caTGel SRIOIT foham|

3RIFd HUAT H T hiI-ar (H) Tal &/a?
1. AdarB 2. CduarD
3. EAATF 4. CandF

When a skeletal muscle was passively
stretched, 1t contracted reflexly. However,
when the muscle was over stretched in this
way 1t showed sudden cessation of
contraction followed by relaxation. The
following statements provided the possible
explanation of these observations:

A. The passive stretching of muscle caused
stretching of muscle spindle

B. The over stretching of muscle stimulated
Golgi tendon organ

C. Group 1b sensory nerve fibers were
stimulated by stretching of muscle spindle

D. Group 1b sensory nerve fibers stimulated
a-motor neurons that supplied the muscle
from which these fibers arose.

E. Group la sensory nerve fibers were
connected to Golgi tendon organ.

F. The stimulation of group 1a sensory fibers
led to the production of IPSP on the a-
motor neurons that supplied the muscle
from which these fibers arose.

Which of the above statement(s) 1s/are

correct?
1. Aand B 2.

3. Eand F 4,

Cand D
CandF

HIAPETON SR (GC) A SFHA YT &
X g HUT-FIT 3R qU a4
ToRAT gl g 9 $fRer (MC) A
HAeeRT 3R & 3 gd 39+
AR 3a & afaeier gar g1 3 a
HIfARIIHT & T F1 AR e gEdarfad
FUAT A IrEIRAd g:
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A.

GC o gar U3 & 33fAargr ar
3aTgl AR 3T §, W MC
H ar ARt & gaf@er aur Rt

3gfeua g

. MC & 398 GC # Fa&dfas a1a el

I

. GC & 3Uarg! &AfdHhr 34eThd A

giaAY @ §, Wd MC & RIfer
3% gfay @dr g

.GC & o At & g saedfas e

T IR 3UETHd 396 §, W MC |
dg 910y g

. MC & ar fausit & &g Tdhlica aled

HT HAR F0F §, RJ GC # T8
3198 31T B

GC & 3uaTel Y & ol [@Tdc g
ET o IR ST §, W MC &
RINSRT Y # 98 9 mm URT e &hr
RSP gl

3T HUAAT H T HiA-O Tl el g7

1.
3

AdarB i
EdarF 4.

CaarD
Bdark

In the glomerular capillary (GC), fluid moves

into Bowman’s capsule through its almost
entire length. But in the muscle capillary
(MC), fluid moves into interstitial space at its
artertolar end. The difference between these
two capillaries 1s explained in the following
proposed statements:

A.

Afferent and efferent arterioles are present
on the two ends of GC, but in MC, arteriole
and venule are present on two ends.

The hydrostatic pressure in GC 1s higher
than that in MC.

The efferent arteriole in GC has a
relatively low resistance, but venules in
MC has a high resistance.

The difference of hydrostatic pressure
between two ends of GC is relatively
more but it is negligible in MC.

The difference of oncotic pressure
between two ends of MC is negligible

but it 1s relatively more in GC.

The net filtration pressure falls to zero at
the efferent end of GC but it 1s 9 mm Hg
inward at the venular end of MC.

Which of the above statements are

INCORRECT?
1. AandB 2. CandD
. | I I A ) D P B



108. Ficfelg I (SA @) Fr afauis

108.

109.

FIfARRI  JIF  dEART & 3egIed  ¢arT

TefAd gl 81 39 UGHS & AT YshA

feld=Tad HiAd &

A. TafeT-drarsd-fadEad K 9ome dfshiad
gl &

B. sfgemdAT K afaua SIfAhr3it &
IFAYIUT FRIVIT AT g

C. 7fauis THT T JTAr “grEIEde
YRT” JERT STl &

D. M, AERIR{AS AgAT & fhaor § IR
geffd Al AhT cAMP, Ca’™ YoTrell
& Yol Hl Afed AT gl

el HYAT dTel Icck HT o |

1. AdarC Z

3. AdarB 4.

BaAarC
CdarD

The pacemaker cells of sinoatrial node (SA

node) are inhibited by the stimulation of

vagus nerve. The probable mechanisms of

this inhibition are stated as follows:

A. The acetylcholine- regulated K channels
are activated

B. The outward K causes hyperpolarization
of pacemaker cells

C. The mmward “funny current” of pacemaker
potential 1s increased

D. The increased intracellular cAMP, induced
by activation of M, muscarinic receptors,
slows the opening of Ca’ channels

Choose the answer with correct statements.
1. Aand C 2. BandC

3. Aand B 4. Cand D

IEt o 39T & a1 UH AR (OHC)

HTCT FAl &l e HUT qUIA A &

A. TEUEHATH & FTfaRiierar &r f&em oW e
SEd A FHIRSF (OHC) 3egiad
yifagiad g 21

B. OHC 37¢[dieior H faedRd
HATRYAHIOT A AgHRA BT B

C. &dfel & IATH AT Tqsedr &l OHC A
AT 8, TIRIOT TUT fAEAUT carT|

D. OHC & HdeaRfiedl &l ddfelshl-holad
[ol & 379dTgl df¥el I adHT Hd gl

E. aqfoerl-oTdd Jef & 3eqidel & OHC
R YA Icdoladld gl

109.

110.

110.

fAFeT TFcal # @ HiT-AT @I HUAT Sl
gfafafeca sdr g7

1. Aand B 2. CandD

3. Aand D 4. DandE

The following statements describe the

possible functions of the outer hair cells
(OHC) of organ of Corti:

A. The outer hair cells (OHC) are depolarized
or hyperpolarized depending on the
direction of movement of stereocilia.

B. The OHC are lengthened in depolarization
and shortened 1n hyperpolarization

C. The OHC decrease the amplitude and
clarity of sound by shortening and
lengthening.

D. The efferent nerve fibers of olivocochlear
bundle modulate the sensitivity of the OHC

E. The eftect of stimulation of olivocochlear
bundle on the OHC 1s excitatory.

Which one of the options given below

represents the correct statements?

1. Aand B 2. CandD
3. Aand D 4. DandE

SHOTAT-GTd ATar Fsadg (Psark) & oA

T & 3T sardefde gend ([PT) &hr

HTAFTATTFT A IRGHAT ddieh GIegal i

15 f&at & STelTTa 3eTetfad fehar I,

deaRArd TQFré?ﬁtrqH:Fﬁa?rm?rﬂTl

7 f&et & gerdioel & 3d A URSile et

H qﬁﬂ?(l?{ & d¥ A [ IR&euard

qEAIdd chl I1T:

A.UIeT FIST SIS JUT Siifad @A A
3w Tl

B. 9IgU Ta¥Y g dUT Siifdd g4l

grear  hr 3-TeI8-T

D.9c9, deg Y o Yleyl
ofeaf@e 31a &7 3TUdY 3cUr S|
ISd IRGeTA3N & e IO # &

$id-AT Tl g7
1. Adar C 2. AdUarD
3. BaarC 4. BdATD

Transgenic tobacco plants over-expressing
isopentenyl transferase (/P7) under the
control of promoter region of Senescence-
Associated Receptor kinase (Psarg) were
exposed to drought for 15 days followed by
re-watering for 7 days. The following
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hypotheses were proposed regarding changes 111. A new mutant called early ripening (EL) 1s
in the transgenic plants at the end of 7 days identified 1n a plant. The wild type phenotype
of re-watering: 1s late ripening (LR). Further DNA marker(s)
A. The plants would be wilted and fail to 1s/are observed to be polymorphic between
survive. EL and LR plants. A cross was made
B. The plants would be healthy and survive. between pure lines of LR and ER. The F,
C. The plants would show higher production progeny was test crossed and its progeny was
of cytokinin compared to wild type plants. analyzed. The parental, F;, and progeny of
D. The plants would show higher production test cross were also analyzed for the DNA
of absicic acid compared to wild type marker. The table below summarizes the
plants. phenotype of the progeny and the pattern of

DNA marker observed in each case:

Which one of the following combinations of

the above hypotheses 1S correct? Generation | Parent F, Progeny of test cross
1. Aand C 2. AandD s ||| i | - .
3. Band C 4. BandD | — :
No. of 59 48
' progeny
Ush UIGY H 40 3c9ikadr Mg geaet (EL)
Pattemn of
Pl gl Sidl gl ded YhR  A&IuTIwY DNA marker | | T o
: on gel
qea9adas (LR) g1 37 ER dar LR Yt electrophoresis ol Bl el Bl Bl B
¥ fiT 7g 9@ Bear oar & 5 DNA No.ot progeny tor [ 55 |7 [ 29 | 25
et Sg&dr &1 Y EL Tar LR Jersham
& @I U gHHoT fhar aar g1 F, Gd Based on the above information, the
T GUTUT YHHIUT AT AT J2UT 3T following statements were made:
: A. LR 1s dominant to ER
e 7Y
vt & T?Q ‘ I_ITI  Fs G50 B. The DNA marker used 1s a dominant marker
RIETOT JHAOT HI HAAT H HT DNA C. The DNA marker is linked to the phenotype
Rz & forv fAeewor T 3T &7 [y Which of the above statements are correct?
F Gl & JEUYRT J2r 9f&a DNA gl L. A only
1 _ 2. A and B only
o GUTdHATT ol [dFad difelshl HI&TCd dl g 3. A and C only
4. A, B and C only
Generation Parent F, Progeny of test cross
— ;I NEE ;R | 112, i O Fedt & 3ifha RRE Rerw &
No. of - 48 .| gemerfa Tt gl =AY 8:
progeny
Pattern of Family 1 Family 2 Family 3
DNA marker | o —
|
elect::ﬁ:oresis. _—] = | == ) =] e - O__j .TE .__E
No.of progeny for | .o | 7 | 23 | 25 (5 i ‘ i
Cachipienn | . . | O O

3UUFT SATARRI & ITUR W, [AFd HUeA

T I3 3Rad AT SHAGRT & IR 9 e
A. ER &1 3198 LR 9#1€T gl aemeTfd gfada=r & @ hid-ar, 9&TON
B. 39313 DNA [Rgas T gardr Rgsts gl SITEIT ASSAH HIT 87
C. DNA fges Safor® & sl g 1. X-Hgolldedd THTA!
SRIFT FUAT H T Hi-A1 TqEr 82 2. X- Ggldcdd Terar

AT A 3. 3MTelargAl 3ryerdt

1
2. AT A U1 B 4. HTlITHAT JHTdT
3. AT A TUr C

4, AT A, BaurC
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The 1nheritance of a given disorder 1s

recorded 1n three small families shown
below:
Family 1 Family 2 Family 3

O 1! O

o_i O @ O

Based on the above limited information,
which one of the following inheritance
pattern best explains the observations?

1. X-linked recessive

2. X-linked dominant

3. Autosomal recessive

4. Autosomal dominant

diel 3feldT Hfr ST dUT Tk F 9HG &
39T 8 T I dld SAATEIT 90 |
Yqd  &A9ed  3Thal ol
grdr &

F~ hIfARIAT H Sl hl Tehed

Appearance of genes in F— cells

Hfr 1 Genes et T i d* * i
6 24 34 49 o4

GESEGIEED

Time

Hfr 2 Genes b d* £ @Gil" g
Time 1 6 21 3l B3

Hir 3 Genes g* e i et g*
Time 4 19 29 47 61

(TAT & AT #F gfar I/ §)
[T 3ca¥ ured a3

Al T HH &

A. egbdct
B. fgbdce

C. faur go& &g @ gl 32 fAdc
dur AT b & S g 30 fAeTC

D. ¢ @4 e & & &I g 28 M@«
dur baATcis & & @l gt 20 Ase

3ccl T Hal TdloleT ¢

1. A,CdarD Z

3. Adar B 4.

BaarC
BdAarD

The following table shows mapping data
from three interrupted mating experiments
using three different Hfr strains and an F~
strain:
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Appearance of genes in F~ cells
Hfr 1 Genes et T g* @ b

Time 6 24 34 49 54

Hfr 2 Genes b* d*+ ¢ # g
Time 1 6 21 31 B3

Hfr 3 Genes d* ¢t £ et g*
Time 4 19 29 47 61

(Time 1s represented 1in minutes)

—

I'he following answers are derived:

L

I'he order of genes 1s
A. egbdcft

B. fgbdce

The distance between

C. fand gis 32 min and between f and b
1S 30 min

D. cand e 1s 28 min and between b and ¢
1S 20 min

The correct combination of answers 1s

1. A,Cand D 2. Band C
3. Aand B 4. Band D
CORTISOL (-)
CRH neurons
g
CRH
(-) 5 PITUITARY
4| & CORTICOTROPH
PKA .
"' Supraphysiological
AETH lewels of ACTH
e MELANIN
| corTisoL |APRENAL  { SYNTHESIS

LA lEs 1 MELANOCYTES

BLOOD GLUCOSE T SKIN DARKENING

INFLAMMATORY
RESPONSE

3Wiadd AT 3rURdden-dgy-3iitges
(HPA) 3787 & g\ &1 cetar g1 0Sias
WﬁﬁﬁﬂTd +r<ﬁqﬁar-‘|?rqﬁvﬁ7-r
HY Tohdl & ST
|. FefAd 9fael dF dar gefad Iad

T T
2. R AR H IS TUT IH FHT qIZHI0T
3. MR ¥R H &7, &TR—d I&d Toahg ER

T AfaquTehdr
4. TFd IIprE, A i AT AishRAd gfaed d
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CORTISOL (-)
CRH neurons
&
¢ CRH
() PITUITARY
— & CORTICOTROPH
PKA
\
Supraphy=iological
AGTH levels of ACTH
' [ MELANIN J
A [ CORTISOL J ADRENAL | SYNTHESIS

: ) CORTEX 1 MELANOCYTES
BLOOD GLUCOSE T SKIN DARKENING
INFLAMMATORY
RESPONSE

The above figure depicts the regulation of

hypothalamo-pituitary-adrenal (HPA) axis.

Changes 1n cortisol level 1n Addison’s

disease can lead to

1. suppressed immune system and increased
blood glucose level

2. gain of body weight and lightening of skin

3. loss of body weight, reduced blood
glucose level and hyperpigmentation

4. increased blood glucose and activated
Immune system

115. RffieT 3y & RAffe AfEwAr & s
H ToIIdFd  PIRABIAT T 3UETIHd  3cUIcs

116.
AT TAFa AR AT 2
el O &I ggdm=
Femur - R = esessssssn Vertebra
1. 100-
£
3
3. —T 4
3 g|
| i —r % 117.
20 Age(years) o S Agegeam) o

115. Relative rates of red blood cells production in
bone marrow of different bones of different
ages are shown below:

[dentify the correct figure.

-
|

Femur -« = Rib cwssssenss Vertebra

—
-
’

Cellularity (%)
Cellularity (%)

o
|

Cellularity (%)
Cellularity (%)

20 Age(years) g

116.$aaeﬁrqiwaﬁ$§@§r:ﬁﬂﬁwwﬁ?&

T HYUT fAF=1ad gl

(A) TESISIOTERET H Hodl FAhOIh el
gIciT|

(B) 3ifRrepeX fohfes shemefl gomen a=id &1

(C) oTgSISIuTar HTHAIT: Hed Sidr g

(D) fhfes ofdidehd: STeled #Xd & &l Tdh
Gldehgeh TROT |

el YT & FAISTol Pl ol

1. AF A, BaarC

2. AT A, BdarD

3. AT B, CdAT D

4. ATF ATATB

Given below are statements on key character-

1stics of two fungal lineages.

(A) Microsporidia do not have true
mitochondria

(B) Most chytrids produce flagellated
gametes

(C) Microsporidia are usually free-living

(D) Chytrids reproduce sexually without a
dikaryon stage

Choose the combination with correct

statements

1. A, B and C only

2. A, B and D only

3. B, Cand D only

4. A and B only

IHIEATTAY HHAId: GfOdRy dged  ald
qreal T gfdfaAfted Iar &, WRd 57 Fed
H PO IGUATIT g Hid ded T enfAer
gl Fea FwEETAY H fAed T @A
I TIeUl & Hel HATSlel &l gt

1. Terminalia bellirica, Euphorbia hirta,
Nerium indicum

2. Mallotus philippense, Ficus religiosa,
Ricinus communis
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3. Mallotus philippense, Acalypha indica,
Emblica officinalis

4. Acalypha indica, Ricinus communis,
Mangifera indica

Euphorbiaceae generally represents milky

sap bearing plants but there are also some

non-milky sap bearing plants that belong to

this family. Identify the correct combination

of the following given plants which belong to

family Euphorbiaceae.

1. Terminalia bellirica, Euphorbia hirta,
Nerium indicum

2. Mallotus philippense, Ficus religiosa,
Ricinus communis

3. Mallotus philippense, Acalypha indica,
Emblica officinalis

4. Acalypha indica, Ricinus communis,
Mangifera indica

118. 3H & ar Id-Ualld dUHH J9H H THhRd

118.

119.

fpd 3| F1 & 87 ods # 99oT 2.0 &9
Tl Fl & EAeRa &a F2 9y =iy
dur F2 & 37 o9 # g8 7.0 91| F2

HEEr H Al dR W A dEs &

JATITFIAT gIar:
1. 0.75 2. 90
3. 5.0 4. 0.71

Two inbred lines of beans were intercrossed.
In F1 the variance in bean length was
measured as 2.0. The F1 was selfed to obtain
F2 and the variance in bean length in F2 was
7.0. The broad heritability of bean length in
the F2 population will be:
1. 0.75

3. 5.0

2. 9.0
4. 0.71

sgihler #, 'SR a9 (B) UH GHIET
Wﬁﬁﬁﬁ%aﬁﬁ?ﬂgﬁE(m)ﬂﬂTﬁlﬁ
R (y) 3IUHET  39RIdT g1 S
3caRaddl & for favagssdr A aEe
A9, o 9@ dUr 99 WRR JOT & H &
T g8Rd Y | Ig a9 & @
Hdlel 9o <hr 17|

TR TET
B 'm' y+ 30
Bmy" 25
Bm y 165
B'm y+ 120
Bmy 20
B my 185

40
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Bm'y 110
B'm’ y 45

U I URUMAT & ATYR U3, Sl ol shad g9

A.Bmy
B.mBy

Bdury s d 311@3’(315 CRURSICH &
C.40cM

D. 17.1cM

3cdl &I gl JdIoi gl

1. Adar C 2. BaarC
3. AdarD 4. BdarD

In Drosophila, Bar eye (B) 1s a dominant
mutation while miniature wing (m) and
yellow body colour (y) are recessive
mutations. Heterozygous females for these
mutations were crossed to normal eyed
miniature winged and yellow body coloured
males. Assume the following progeny was
obtained:

Phenotypes Number
B my 30
Bmy' 25
Bm'y 165
B'm _y+ 120
Bmy 20

B my 185
Bm y 110

B 'm'y 45

Based on the results obtained, the order of
genes will be:

A.B my

B.mBy

The genetic distance between B and y will
be:

C.40cM
D.17.1cM

The correct combination of answer 1s
1. Aand C 2. BandC
3. Aand D 4. BandD

dfche FHIFIEe A JURET 8 dUT 14 & i
Th IREIRG TAHATERUT Jfeid fhar Jar gl
3 TWHERYT & fov IJfe e Ifse
g o IUHIT W aRumHA AeTad

e

gIam:

A. IR IOTGH, AT FHAT ORI 8 AT
14, TUT TATATAR I[0T T 8 AT 1441Y
# garfaa g &
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B. & AT U 8 AT 14, T ar
TATATARA I[OT I 3TeAT-37e9T FaTTelc
Bld &l

C. 38 AU F 3ol Tl JaAs
SaaTTeTH g Fdifeh 3dAH o9l JdT
eI fdIehToT 9T ST ¢

D. fads facarar & T #, S 'THIaR
AT Fgdlldl &, THGTT JAT
TYTATIR IURIT JoFcd T JIAH
3cdiaiar gl

E. A AHET JORIT JoFd JIASH Sccoidl
8 Sldfeh TAAART IURYT ok Tl
JIAS SATRTH &, 3 AT Afaa
GeHST & &7 H &1H A o sra g

A= gaiaar & 8 il9-a1 3Wad aiud

TYHATCROT & JUFAUT GROUMAT T AsSdH

quleT Ll &7

. BAdarkE 2. B, CdarE

3. ACdAaTE 4. ATATD

In Burkitt’s Lymphoma a reciprocal transloca-

fion between chromosome 8 and 14 1s

observed. If an individual 1s heterozygous for
this translocation, the consequence in meiosis
will be as follows:

A. Four chromosomes, 1.e., normal chromo-
some 8 and 14, and translocated
chromosome & and 14, pair together

B. The two normal chromosomes & and 14,
and two translocated chromosomes pair
separately

C. All gametes produced from this meiosis
are non-viable as they have deletions and
duplications

D. In one of the cross configurations called
"alternate segregation" all gametes having

normal or translocated chromosomes,
survive

E. The gametes having normal chromosomes
only survive while all gametes having
translocated chromosomes are non-viable,
hence the translocations are used as
CrOSSOVEr SUppressors

Which of the following combinations best

describes the meiotic consequences for the

translocation described above?

1. Band E 2. B,Cand E
3. A,Cand E 4. Aand D

121.

121.

[ehed: Tdaidd Joddl o &g Yolold i
H Flfcleh [FATSTT Foladal [dAIaid deh o

w
EJFHAMJJASGHD
E‘ Species O
- B
D
(=]
hooi
o
E- __=__‘,f “ Species P
3 J FMAMUJJASOND
s
2 C
E Species Q
ﬂ o e
o’ N -

o “n._____// ™\ __SpeciesR

J F M A M J J A S O ND

3UFd M@l H & Hia-a1, Heed: gared
FAEYAS Jolliaddl & dF Yol Fd H
hlTelsh [dAISTd &l TTdicdticd il a7

1. 3ol A

2. 3@ A dUT B

3. i@ B aAr C

4. 3@ A dAuT C

Temporal 1solation 1n breeding seasons between
closely related species leads to reproductive
isolation. Given below are breeding seasons of
different species of frogs.

J F M A MJ J A S O ND

Species O

A Species P
J F M A MJ J AS OND

C
Species Q

T
” ~ re

—— pa———

J F M A MJ J AS O ND

Relatlve frequency of egg Laying events

. SpeciesR
e T —

Which of the above plots represents temporal
1solation 1n breeding seasons among closely
related sympatric species?
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1. Plot A
2. Plots A and B
3. Plots B and C
4. Plots A and C
122. A9 Uh FIARRATAT H died FaATiadr M, N g
O Tadad; TOlAd $Hr =T, Iegled HHUr
gefaurd fashrg ash cRiy| dufy SI9 Jaol
H Aafad a1, @+ AT as ﬁl‘@r—r
o I
E E E J’H" ..... fr H?
= £ £ v L. A =
2 - 2 A '
Time =——>» Time =—> Time =

IS 90T A, M, N dar O & &g

ATAYSITAT Y & 9 H vy cIIEdT &l

9T TohdT AT GehdT 87

1. O T 9THEUT N &Il g AT 37d: dg M
T T ITHETUT X Heholl ol

2. MUt O garT gfdeucyd: N &gl fderer
ar Srdr gl

3. Ndar O §9dd; Ueh 3gIl-93aell gae
TGl &

4. M LT O 3gT-97H&T L GRuldl g

122. Three species M, N and O when grown
independently 1n a laboratory showed typical
logistic growth curves. However, when grown
In pairs,
observed.

Number —»

the following growth curves were

Number —>

Time —>» Time —>

What interpretation regarding the interspecific

relationship between M, N and O can be deduced

from the above observations?

1. N predates over O and therefore can also
predate on M.

2. N 1s competed out by M and O.

3. N and O possibly have a prey-predator
relationship.

4. M and O exhibit prey-predator relationship.

123.

123.

124,

124.

$SHAPT & aRIed, Tl H godeddl
dleT hUT TEURIT H qﬁﬁﬁ?—f §‘§I SIGI
FUNTIRAT dUT G TUAT HT TEl Helldd
AT & @ Hia-91 T g7
1. W—ﬁﬂ'w-m;ﬂﬁ

HCIR — hiSHI-Tdegh
2. TG — GoTHUHT; TYUT — HIEHT; T

FCIR — HiSHI-Tdgeh
3. W—ﬁﬁv"r;@y—

FTSHI-Tageh; T

FCIR — gl TerenT
4. THIT — hiSHI-TATH; TYUT — §TATRT; Tel
FCI — [T

During the course of evolution, the jawbones

oot modified into three ear ossicles in

mammals. Which one of the following 1s a

correct match of all three ear ossicles and

their jawbones?

1. stapes — articular; incus — quadrate;
malleus — hyomandibular.

2. stapes — quadrate; incus — articular;
malleus — hyomandibular

3. stapes — articular; incus — hyomandibular;
malleus — quadrate

4. stapes — hyomandibular; incus — quadrate;
malleus — articular

f3FHe TOT dUT 34 §Y [ST@A T A

6, a5 & ¥ §| e TSI &l o

l. AGdsh dUT 39T - TE TIRBI

2. GfafuTodl aYur Sulgeea-ag
ThISAISATET

3. AATAAT U vFETed- Y gfR®ETT

4. TSI TUT VT - FY ASSRAT

Given below are larval stages and phylum to

which they belong. Select the INCORRECT

combination.

1. Parenchyma and Amphiblastula - Phylum

Porifera

2. Bipinnaria and Auricularia- Phylum
Echinodermata

. Tornasia and Axolotl- Phylum Hemichordata

4. Planula and Ephyra- Phylum Cnidaria

(s
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125. 99 3t (1), JUT ST 390 & HdReh AWM

125.

126.

() & cf FTIAT = AT -

T | A 11

A | 3T (1) | 9gsT, g I

B | aRgegs (11) | SpIeh SHITAHT,
SToTel hITRIeRT

C | sgdtaoArg- | (1) | afdemr, afder,

hITQIhT ST

D | sr&sitsmorATg- | (1v) [gfdegmard
hgeh, gl
PITASRIRA

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

Match the two columns that represent plant

organs (I) and parts within these organs (II).

generative cell

Column I Column II
A | Carpel (1) | Petals, corolla
B | Perianth (11) | Vegetative cell,

(111)

Stigma, style,
ovary

C | Microsporocyte

Antipodal
cells, polar
nuclei,

D | Megasporocyte | (1v)

synergid cells

1. A-(1); B-(111); C-(11); D-(1v)
2. A-(m); B-(1v); C-(1); D-(11)
3. A-(1); B-(11); C-(1v); D-(11)
4. A-(11); B-(1); C-(11); D-(1v)

SIGIHIT H Teh Il ‘X° R I SAGedTe

I ARG &l gl et fdged S X &

HdAT
hH

fara sfagr@ & gedr g, ddr 9cds arEr #H

sfarg T &1

D. melanogaster D. mauritiana

D. simulans

=o]

IWIFd SARRT & HUR W), ToleT dehedl

H H el U Hl gai:

1. A9 39AIATHT 9R@dar &1 3T
37eTATc  YTehideh aOT SaRT ShaATdhId I
g & g

2. AR TIGATHT IRl &1 3T 39rd
qTehfdeh aRUT aRT AT i ST T
ol

3. B W GAITATHT JUT 9 IATH aRad=t

HT TATA HAITd &Tfdhy aIOT HI 3T
T gl

4. C AYAIATHT GRAAAT T 3ed 3Te]uTd
¢ATcHS ol &I SfTd AT gl

A gene ‘X’ 1n Drosophila contributes to
inviability of hybrids. The phylogeny below
shows the evolutionary history of gene ‘X’
and on each branch the numbers indicate the
non-synonymous/synonymous substitutions.

D. mauritiana

D. simulans

D. melanogaster

Based on the above information, select the

correct statement from the choices below:

1. High proportion of non-synonymous
changes at A indicates evolution by
natural selection.

2. High proportion of synonymous changes
at A indicates absence of natural selection.

3. Equal proportion of non-synonymous and
synonymous changes at B indicates
deleterious selection.

4. Low proportion of non-synonymous
changes at C indicates positive selection.
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ferdy TIRTEUTART T & AT I Joirid
Jagd doh dAT fated g @FT 6 7 g1

30—
N
2 20— > Rarefaction curve
@
&N > Accumulation curve
10—
| | | I
| | |

0 25 S50 75 100 Samples
Survey size
Y g F I F Y I e puat F @

SieT-AT Th Iedd g?

1. gaifad e dsh & § Grd faeire
BT & T RATee 9% o @ S
aifaelier giar gl

2. golfd I gk FHTAT AT Hel Jollid
el &1 gfafafea e gl

3. ot g a3t gaifoia ufacet &
TeRTad Yol 9fd=&el & AT
gyidfaf&ea & gl

4. TaTeIT Ioh [hdl THACH & Hd Folliadl

T AT gl

hl Hlc

Given below are the species accumulation
curves and rarefaction curves measured 1n an

ecological community.

SDJ
m =
.E 20— > Rarefaction curve
@
:ﬁ' -3 Accumulation curve

10—

I | i —
0 25 50 75 100 Samples

Survey size

Which one of the following statements 1s

INCORRECT about the two curves?

1. Species accumulation curve moves from
left to right and rarefaction curve moves
from right to left.

2. Species accumulation curve represents the
total species richness of the assemblage.

3. Rarefaction curve represents the mean of
repeated resampling of all pooled samples.

4. Rarefaction curve 1s the realized accumula-
tion value of the total species in a
community.

44

128.

128.

IRTEATADT 3eTshd & & idAe fdAed e

T gl A, B, C dur D IR yanfddr ohr

gididitied &Xd gl dR & HT g A

grareamad”

A > B > }DQ
Model - X

/_,>'<\

77 —
Model-Y

TIRTEATAR 3eTshA & S8l &, farT wyaT

H PIA-TT Tdd g, INFd T & TG H?

1. 9fa®T — X LI ITa®T hl
gfafafaca &ar § aar gfasa - Y
gfgsorar gfasa &1 gfafafca wiar g

2. 9IA®T — X AlgSuTdr 9fd®q 1 gfdfiaea
AT & AT ITaeT — Y JeHd 9iasa &
qﬁﬁﬁrd s cll %‘

3. 9fa®T — Y & 3qaR C gfaeucer ganrr B
P SET I Thcll &, W Jedonl AU
H & a8 TUel 9 AHHAUT F Hhdl gl

4. 9fa®T - X & AR, B IFHAU & [T

TR H A IS 3efdel T &

Given below are two patterns of ecological

succession. Four species are represented by
A, B, C and D. An arrow indicates “i1s
A— B — (C

replaced by”.
L
Model - X

A/T??\Q

Model -

In the context of ecological succession,

which of the {following statements 1s

INCORRECT with respect to the figures

given above.

1. Model — X represents facilitation model and
Model - Y represents tolerance model.

2. Model — X represents tolerance model and
Model — Y represents inhibition model.



3. As per Model — Y, C can out-compete B
but can also invade a habitat in their
absence.

4. As per the Model — X, A makes the
environments more suitable for B to
invade.

129. HRA & TSI 3T H FS & TAT Fall

I oAy & A1 @[F @ = €

45

TSI 3T gﬁi’r aed
ATH ot

A | Reg-ars@rar s | () | #RE st
3T, A

B | Seemrr U (i) | garer
3T, 9iaH
s3Il

C | At T (1) | ga=g =it
3¢Tel, ATHWATS

D | gf@emH I (iv) | s e
3¢TeA, SFH 3
FRHAR

E | B o I8 (V) | Arerfany
36T, Jold cleX

39U difelal & R, [deT [dgedt 7 @

ShlcT-AT gl AT T Hldidited HLdl g7
1. A-(u1); B-(1); C-(1v); D-(11); E-(v)
2. A-(i); B~(ii); C-(v); D-(iii); E-(iv)
3. A-(1); B-(11); C-(111); D-(1v); E-(v)
4. A-(i); B-(1); C-(v); D-(11); E-(1v)

129. Given below are names of some of the

National Parks of India and their key
protected animals.

Name of the Key
National Park protected
animal

A | Dibru-Saikhowa | (1) | Indian
National Park, Rhinoceros
Assam

B | Jaldapara National | (1) | Hangul
Park, West Bengal

C | Mukurthi1 National | (111) | Feral Horse
Park, Tamil Nadu

D | Dachigam (1v) | Asiatic
National Park, Lion
Jammu and
Kashmir

130.

130.

E | Gir Forest
National Park,
Gujarat

Nilgir1 Tahr

Based on the table given above, which of the
following options represents the correct match?
1. A-(1); B-(1); C-(1v); D-(11); E~(v)

2. A-(1); B-(i1); C-(v); D-(ii1); E-(iv)

3. A-(1); B-(11); C-(1n); D-(1v); E~(v)

4. A-(1); B-(1); C-(v); D-(11); E-(1v)

U H STl dUT AT & &g & el &l
gATd, didd 37oleT 3Erear, A, Baar C &

Iy ftfAs Aea = §
Male Female Male _Female Male Female
65 yrs K/\
15 yrs \ /
L/
Population A Population B Population C

IWIFd e TORTAS & AR W AeT A

& SiI-AT Tdd g7

1. 3TETEr A I 3796 37TETe)
aifa et el &

2. 3TETET C &Y STedel T 3HehI AIOT T

T 39T Far S gl

3. TETEr A Ueh doil & fasra gl 3MreErer

I gfada®ea Hdr gl

4. A=Al HEMSAT A HATEEGT B & AIOT 31T

3TddH &

B &I 9

Given below are the population pyramids of
three different populations A, B and C
depicting the relationship between birth and
death rates in each.

Male Female Male Female Male Female
65 yrs
15yrs

Population A Population B Population C

Based on the population pyramids given

above, which one of the following 1s

INCORRECT?

1. Population B has slower growth rate than
population A.

2. Population C has birth rate higher than its
death rate.
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3. Population A represents a rapidly growing
population.

4. Population B has the highest death rate
among the three populations.

fFeeirersfaly aar & 37fhs Yoldal [adiald
gAY (W@ & AT I A9 & Fhife 396
qSq A feredifater Y dadr i At S
fe@a dur aiffd g1 S9 R dddr T &
¥ 3R 38 AT HAYA ¥l Tl g,
URETRIT dUT fader & AR dddl )
WRET o ol TAGA dAT TATATAIOT &l
ITAT A 8, S 3T T, ST 96 gl
TS & 1Y AYT Hld H Thcd FAT &,
WET @ Yeifad faflrse goq s eareAraRd
AT ¢l [Py | O AdYeld
QIOTETOT &l Uhad dTel Hﬁ&ﬂdd-lsﬁ e hr
ASSAH IIEAT Y of JAdl 8

|. #hel CaRT Sdrdr faarsTa

2. sThel GaRT $Hifdha faaisT

G IGE R CRIR G

4. foard T AT,

Orchids of the genus Cryptostylis are known
to maintain reproductive isolation because
their flowers look and smell like females of
the wasps of genus Lissopimpla. When the
male wasp visits and attempts to mate with
the flower, the shape of anther and stigma
allows correct placement and transfer of
pollen to the wasp, which then transfers the
pollen to species specific tlower that i1t next
attempts to mate with. This prezygotic barrier
that prevents inter-species cross-pollination
in Cryptostylis 1s best explained by:

1. behavioural 1solation through mimicry

2. mechanical 1solation through mimicry

3. temporal 1solation

4. habitat 1solation

S SFE 3R 3o dAUT Seelg BIs gleled
(1997) & BfFe7 SAr Fr v AafRar &
3YANT EaRT Silgel g&T &l Jol:TelT T,
3ogld g f& AR g 3eER
faffeetollell o Held: e Sfdgca el
M wHY e fAfce gef & far =
Hefadra ¢

132.

Bacteria Archea Eukarya Bacteria Archea Eukarya

15 genes 11 genes

Bacteria Eukarya

Archea pacteria Eukarya Archea

7 genes 6 genes

G ¥ faedr @ 39 9fshdr & T S
gell & o 9fE&d IHafaal Hr AvedH
SITEAT &l g

. SEITOTRIOT

2. &fast Sl deigen

3. [Aruias Sfd 3gsTad

4. TAEARRA fdeliaed

When James R Brown and W Ford Doolittle
(1997) reconstructed the tree of life using a
variety of different genes, they found that
different genes gave fundamentally different
phylogenies as shown below. Note that the
genes are unique to the specific trees.

Bacteria Archea Eukarya Bacteria Archea Eukarya
15 genes 11 genes

Bacteria Eukarya Archea pgacteria Eukarya Archea
7 genes 6 genes

From the given options select the process that
best explains the observed discrepancies
between the trees.

. polyploidization

. horizontal gene transfer

. allopatric speciation

. localized extinctions

NS 'S T S



133. T&h 20-dcdig  &hr Fﬁl‘g FI AT 9O
HeAHd AT AT AT 3Fenl AlATshArd AT

Irgr
_ _ Mean No. of
Stimull  responses elicited
nggij 100
- 15
O :

N

W gAY I, &r AT WRumdt & fav,
gfaferar gfddaa & 3R ), 9fEd
gfafsrarst &1 Asoaw gl a G@E
Rieuid @ o

1. [AvARNT g

2. IEcTec A

3. HTAYHTHTTT YO

4. TIgeT o93om

133. A 20-week old infant was exposed to the
following stimuli and the responses were

measured.
Mean No. of

Stimuli  responses elicited

)

O

X

Based on the response patterns shown above
to the given stimuli, select the correct theory
that best describes the observed responses.

1. Heterogenous summation

2. Gestalt principle

3. Supernormal stimuli

4. Sign stimulus

100

15

25

10
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Uh & 39 oy T AT d  10m
YT Sodr gl o AFT T & car =
¢, 98 g FHT W TUd e ey @l
HIUT o H FA ¢l

N BARN OWL

H=10m

X

38 SHT W gRd & T AU w
&1 I IR 389 fear ST &

1. tano= X/H 2. coso=X/H
3. sino= X/H 4. coso= X/C

A barn owl sits on its perch 10m above
ground. It hears a mouse underneath on the

ground at an angle a as shown 1n the figure
below.

. BARN OWL

H=10m

v [
X

The error range with which 1t can locate the
mouse on the ground is given by

1. tano= X/H 2. coso= X/H
3. sino= X/H 4. coso= X/C

SI9 egferar @l faafadr refera st i
Ueh dAldegs AAH & o Fud amer Al du
A2, &1 faega gfdfshard aAmr =l 38
fo&T 9TadATAl &l 3cTeod ThdT|




| ow-intensily A1 receptor A2 receptor
i'ihldad‘i'd]rl N - T T - N
1.1 I ¥ & I |
hhdﬂ'alermfm&&y Sound Sound
stimufus
: LU | | |
Neural activity —|-|-|-|-III , | - | |
Higlrinlensity Sound Sound
stimufus
oo [H——
Sound Sound
A1 receptor
vty A —
sound puises Sound Sound Sound Sound
veustainty —HHHHHHHHH—————————
Steady sound
Sound

s8% &d I W, 5 Il # @ Hia-41

eI g7

1. 3769 & 3=d digdr drell €df & ol
el Al HdgeAlel g

2. AT I« &afa AGEIY g, ATer A2 fohar-
f3rat A 3cTeed FA IRH LT ¢

3. 3T digar arel eafa & fav it anfeat
Sl ITAThIT TART ¢

4. 3T AN €afed & Teql I YR cd

IS

edfedl & foIT aATer Al &gl

o 3mafa & @Y gErEr B

135. When the electrical response of the two
receptors Al and A2 in a noctuid moth that
was exposed to a variety of sounds was
measured, 1t produced the following patterns:

Low-infensity A1 receptor A2 receptor
. |
edainty |—HH—+— —————+
Moderate- intensity Sound Sound
shrmuilus
ey —HHHH——+—— —t—t
High-intensity Sound Sound
shmulus
weustaivey - (—HHHHH——— —H-H—
Sound Sound
A1 receptor
gy 1111111 11T 1111 1111
High-frequency e e—— —
e Sound Sound Sound Ssound
Neural activity —|-|-|-|-|-|-|-H-[-H—|—H—|—|—|—|—|—|—| : i
Steady sound
Sound

Given this, which one of the following

statements 1s INCORRECT:

1. The Al receptor 1s sensitive to sound of
low to high intensity.

2. A2 receptor begins to produce action
potentials only when a sound 1s loud.

3. Both the receptors have similar response
to high intensity sound.

4. The Al receptor fires much more
frequently to steady, uninterrupted sounds
than to high frequency pulses of sound.

136.

136.

137.

Uh HAECY Ulddicd Heaeel & 39T 4
AscdH TAASH UTed o [T, Yahrer & 3cdald
dECET (M), 9adel 0N AT Fared &
e YhIA & YA HId bl HIUT (20) T
HIA-AT HAGA 3YANEHAl & T Asaaqm
fdeheq glam:

1. A=405; 39dclsT omsh =1.33; 26=90°

2. A=420; 39dcisl aoneh =1.51; 26=180°

3. A=520; 3T9ddel UTeh =1.51; 26=90°

4. 1=405; 319dcl oM =1.51; 26=180°

To achieve a best resolution wusing a
fluorescence microscope, what combination
of wavelength of emitted light (A), refractive

index and the angle (20) by which light
enters 1nto the microscope would be the best

choice for the user:

1. A=405; re:
2=420; re:

Tactive index=1.33; 26=90°
Tactive index=1.51; 20=180°
Tactive index=1.51; 26=90°

.4
3. A=520; re:
4. A=405; re

ractive index=1.51; 20=180°

Ush  PlfSd W &l YeElhor  Joul
IfBPEFa & e SAEvEr 3eEs
(500bp oI€lg &T) H 3Udlg Th Siled &
630bp IfSIT 3ThHA I TFH MUhdl o
Follldd Ll f%arl T Smal
gus & ¥ H Slld 3IhdA H JUFUI
ferar arr (qgure 3rTRA: CCCLGGG; R
ITAeeT Tl I SETd HAT §) dUT SoaATdh
¥ 3oqvarg T Smal TIAT W FalllaAd
ferar arar| Sl 317haT 7 EcoRI & foiv U=
Tl TI AMTHST AT S URHAA SISl I
30bp 3eivare TUd AT HAGSH & FS
giaey TUcll & T & 1Y TollloHS
& IREYT gfafaf®ica A& Gar rar g

Gene

Ao

Promoter

Hindlll Smal EcoRl

HindIIl dar EcoRI & 39d9T & TUah
GidUTdel SaRT U 9 foidgl I eNeshdl =
or| fazfdcaea & T 17 & o o



137.

138.

Hhel dlel  GAMAd  Felld & gidee
gR=aeRr &1 [Fe gfaeyr g gfdamsr
H PIA-TT Th FidiATScd hIIM?

1. ~530bp + ~600bp + Hdlgesh HECS

2. ~1100bp + ~30bp + HaTgsh HECS

3. ~500bp + HATgH HEGS

4. ~1130bp + HdTgeh HAEFCS

A researcher attempted to clone a 630bp
coding sequence of a gene downstream to a
bacterial promoter (500bp in length) for over
expression and purification of the encoded
protein. The gene sequence was 1solated as a
Smal fragment (Recognition sequence:

CCCLGGG; arrow indicates the site of
restriction) and cloned at a Smal site located
downstream to the promoter. The gene
sequence contained a single site for EcoRI
located 30bp downstream to the start codon.
A schematic representation of the plasmid
along with locations(s) of some restriction
enzyme sites of the vector 1s given below.,
Gene

Promoter

Hindlll Smal EcoRl

The researcher screened the obtained

colonies by a double digestion using HindlIII
and EcoRI. Which one of the following
restriction digestion patterns would represent

the restriction profile of the desired clone that
could be used for overexpression?

1. ~530bp + ~600bp + vector backbone
2. ~1100bp + ~30bp + vector backbone
3. ~500bp + vector backbone

4. ~1130bp + vector backbone

fieT & IR0T TaeFeul T T F Tehelleh I
38 HYA 3UGFd 3UANT & 1T Afd L
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SEDGIES 39T
A. | ChIP (1) | ATANRIOT TAal I
IGEG R LI
B. | sgHewse | (1) | 3@l & 5 aur/ 4
3HeTHHAT] 3' T3 & 98T
C. | ELISA (ii1) | 3feTelEeT HRH &
ST TJAll I ggdla
D. | RLM- (1v) | gRGier 3fffcafaa ot
Ak AT

138.

. A<(iii), B-(i), C~(iv), D-(ii)
. A-(ii), B-(iii), C-(i), D-(iv)
. A-(iv), B-(i), C-(iii), D-(ii)
. A<(iii), B-(iv), C-(ii), D-(i)

RSO 'S T N

Match the technique with its appropriate
application/use from the list of options given
below

Technique Application

A. | ChIP (1) | Analysis of
methylation sites

B. | Bisulphite | (11) | Identification of 5’

sequencing and/or 3’ ends of
transcripts
C. | ELISA (iii) | Identification of

binding sites of
transcription factors

D. | RLM- (1v) | Quantification of
RACE transgene
expression

. A<(iii), B-(i), C~(iv), D~(ii)
. A<(ii), B=(iii), C-(i), D~(iv)
. A-(iv), B-(i), C-(iii), D-(ii)
. A-(iii), B-(iv), C-(ii), D-(i)

N SO S T NS

139. U9 AR deh T-DNA & UaldaeliIH

ATETd TATAIUT & GRIT 3o Hal Jhrd
& @Y e Vir &t @ gAferd &

Vir 91creT Uehly

A | VIrG (1) | T-DNA T $gs
TegoT

B | VirD2 | (ii) | T-DNA EATATcRoT
& Tl Foell
AT (TUTATALOT
) &l TCh

C | Vir Bl (i1) | T-DNA :Hi-ﬁr °F
CIEGRIEGIRGT
eI H HATeTd
ICGIE]

D | VirF (Iv) | Vir SiteAt &7 9RoT

. A-(i), B=(ii), C-(iii), D-(iv)
. A-(iv), B-(i), C-(ii), D-(iii)
. A-(i), B-(iii), C-(iv), D-(ii)
. A-(iii), B-(ii), C-(i), D~(iv)

B S I S B



139.

140.

Match the following Vir proteins with their
correct function during Agrobacterium
mediated transfer of T-DNA to plant cells.

Vir Function
protein
A | VirG (1) | Nucleus targeting
of T-DNA
B | Vir D2 (11) | Component of
membrane structure
(transfer apparatus)
for T-DNA transfer
C | Vir Bl (111) | Proteasome
mediated destruc-
tion of proteins
coating T-DNA
complex
D | VirF (1v) | Induction of Vir
genes

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

gedl H  Jdodedl S|l & HRiad

ofeTofietoT g e UGl JifEeAr A

FO FH H fd ST dhd &

A. T Yol dcsh ded Jad ddT T-DNA
I gl dIAT fagld Teh giaddigsh
YA SaRT FYTAOT|

B. T-DNA & 3¢y, Ush YHII-Igd edAs
ST duT T ROT [ess S, Iod
ciaddigeh & 39T GaRT FATAIT|

C. T-DNA & 37¢X Teh J0T [gas T &
Ush Yool dceieh ded Jefel ¢jaddigeh o
AT SaRT FATAOT|

D. T-DNA &7 gt ar o=t dAr o
dar U Yldddr Sl gl Tk
ciaddigeh & 39T GaRT 9T

[T gaieer & 8§ $la-8 Teh & H1H H

for T S1 "ahdT g7

. AT AdATB

2. AFBAATC

3. AFCTJATD

4. ATFATATD
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140. Some of the following transgenic approaches

141.

could be used for functional characterization

of endogenous genes 1n plants:

A. Transformation using a binary vector
containing a strong enhancer element and
lacking the right border of T-DNA

B. Transformation using a binary vector
containing a promoter-less reporter gene
sequence and a selction maker gene
cassette within the T-DNA.

C. Transformation using a binary vector
containing only a strong enhancer element
and a selection marker gene cassette
within the T-DNA.

D. Transformation using a binary vector
lacking a reporter gene as well as both the
left and right borders of T-DNA.

Which one of the following combinations can

be used?

1. A and B only

2. B and C only

3. Cand D only

4. A and D only

T YT 4:
(A) Tt f§q 9g2r & gfdcicd didels &

qRETHe Seldrelel HEHAGAA SaRT Ui

ST Thd ¢
(B) ufdeel T WUSHA HHAIGIUT Felddid
FEACYA & oI 3Maeas g
(C) Tt HeAGA wepfia faferar s
39T HdT g, Tah Tafrse A
AT ¥ fo7e gt & folT, g@e
AT O 3T Yh1el s DS T ¢
qEd TYUT AW ATEIH & ST 3Tad4
IOTeh H R GaRT Yidd THIT &
T fAehI0T FaHCRI
IFAYTASITT FEHCR/A H TRIHATAIRIOT
gd HRI O caRT RS A
3TAaHdT £l
al el dUT Teh ITddd hAd & TIloled &l

Tl |
N
1.
3.

(D)

(E)

BG, B 2. A,BE
A,C,D 4, B,D,EBE



141.

142.

142.

143.
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From the following statements:
(A) Coloured images can be obtained by
transmission electron microscopy by
fluorescent labelling of the specimen
Scanning electron microscopy requires
sectioning of the sample

Confocal microscopy uses optical
methods to obtain images from a specific
focal plane and excludes light from
other planes

Differential-interference microscopy
relies on interference between polarized
light due to differences in the refractive
index of the object and surrounding
medium

Visualization in epifluorescence
miCcroscopy requires staining by heavy
metal atoms

Choose the combination with two correct and
one 1ncorrect statements.

L. B, G E 2.
3. A,C,D 4.

(B)
(€)

(D)
(E)

A,B,E
B, D, E

Seoldeoll AW FhAUT HT AT oot
dehailehl H 8 $HS @RI fohar &
A. 3TCA sllc dUT el sdllc
B. dAceT solic dUT dGel sdllc
C. ELISA da1 RT-PCR

D. PCR TT gelarglel HEHG
dehoilerl & TSl &l I ST FHI
qeufaal &l HE-Hel id i g

. AT AdAT B 2. AT CdAarD
3. AT BaAar C 4. HAF AJATD

gehdT &

Diagnosis of influenza virus infections can be
done using some of the following techniques:
A. Western blot and Southern blot

B. Northern blot and western blot

C. ELISA and RT-PCR

D. PCR and electron microscopy

Choose the combination of techniques that
correctly lists the detection methods.

1. A and B only 2. Cand D only

3. B and C only 4. A and D only

gfe ve 3ugTad: afeha i #t Fe
ITIHATHAe odd 8§ ool Sdl g,
e o9l & 4 fhgar  3ieRfsaEmdr
CaNT G A8l fohar S Hehcr?

1. Uhifacy aur feaigs 3Fa [@edg

2. grscishlA C AT DNA 9889

143.

144.

144.

3. ShedArsfoe dUT FoadflegReT
4. ATNTAEA TAT AR [ACH

[f a metabolically active cell is challenged
with “Fe radioisotope label, which of the
following proteins CANNOT be detected by
autoradiography?

1. Aconitase and lipoic acid synthase

2. Cytochrome C and DNA primase

3. Calmodulin and Calcineurin

4. Myoglobin and Homoaconitase

fordy Acergs IThA & dR A fAeT wefor

ERESIGERS

- U9 TeolHe 3fAeHS & folv 3fsha
gl qUTiy B-Hercasdare & e
HTATHRAT A W Ueess UdTcds
TeolHel UT&TUT ST g

- CDQuHATET & 211 nm & 33HIY Yess
IeThH Teh HIST A &l ¢

- Ucergsehl dgdl Aigdr & 91, Ueess &l
ITelleleh &l gl

- 9ergg DO, & A1y 3UARd e W]
VATSS A T FEAT A 3T F7 AT
B ST &

e el & F Sia-ar @gr g2

|. 9 Tk a-Hsfolell UTelgs § S Tehateor
3AHT FIAT &

2. 9§ T a-Fsfolell SEACHIZS qfod
Jterss § S UAIROT 3Hef3d T g

3. dg Ush P-hfUa Ueiss g &l Th
STSHeWSS Jol CaRT TATHHd &

4. UteTgs A A & Th a-Ssfoell Tar o
- ST Ueh SSHeWIES T U 3 o

Following observations are made regarding a

peptide sequence.

- The peptide 1s nert to Ellman’s reagent.
However, on reacting with f-mercaptoethanol,
the peptide gives a positive Ellman’s test.

- The peptide sequence gives a broad
minimum around 211 nm in the CD
spectrum.

- With increasing concentration of the
peptide, the melting temperature of the
peptide increases.

- On treating the peptide with D,O, half the
total number of amides get exchanged.
Which one of the following statements 1s

correct?
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1. It 1s an a-helical peptide that undergoes 145. Given below are spatial and temporal
aggregation techniques (column I) used to detect brain
2. It is an a-helical disulfide bridged peptide activity (column II)
that undergoes aggregation
3. It is an B-hairpin peptide, which is stabilized Column I Column 1I
by a disulfide bridge A | Functional (1) | Uses short-lived
4. The peptide 1s composed of an a-helix and magnetic radioactive H_lﬂtel'iﬂl
B-sheet connected by a disulfide bridge TERDRERCE to map functional
1maging processes 1n brain
145. e R 73 § eI aor Fifes (69 1) & | Tostion Uil | Mammrete
: - : i emission fluctuation of dipole
cehelleh ST ARETSH aTMd] (¥R 1I) & Hdee tomography voltage in neurons of
& forw 3gameh gl brain
C | Computed (111) | Detects changes 1n
9T | =97 11 tomography blood oxygenation
: ; , and flow due to
A | wriTcA® gahrg | (1) |ATETSH H HrdTcHS neural activity
3efelle, foee YThaT3M o E9c D | Electroence- | (iv) | Images of brain
¥ T yeusdT phalogram qbtained b}{ differen-
. ;zl,:bswptmn of X
3T FAT ¢
B | uifeld  3cuord | (i) | Aftass & Select the correct set of combination
” : 5 g 1. A-(1), B-(11), C-(111), D-(1v)
TR SIER I RATLC] 2. A-(iii), B(i), C(iv), D(ii)
ELERCIRCEICEG 3. A-(1v), B-(in), C-(11), D-(1)
=T AT 4. A-(11), B-(1v), C-(1), D-(111)

C | gfaa a&EmEmhr | (111) | gfEehr a1fa ch
HIROT TFd 3HTFHT-
STded JdUT ydig H
gRad=r &)
AT T g

D | vologRITaah- (1v) | X-RAfexot & 8&
e HIMYOT GaRT
gred fhd
AfETSh & foa

AFT FUaAl & & Sla-ar @@y 22
1. A-(i), B-(ii), C-(iii), D-(iv)
2. A-(iii), B-(i), C~(iv), D-(ii)
3. A-(iv), B-(iii), C-(ii), D-(i)
4. A-(ii), B-(iv), C-(i), D-(iii)

[ FOR ROUGH WORK ]




