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&T HHID [T, 7T & ST EYARN H S/avd BN |

4. 379 YA SL.VESN. IA¥ GAB § T 9%, 1357 Ble, GRawT B iR I Ble § G
TgfId gal & @It dic] U7 & 3aeg el B/ I8 Vo A1 el @ formert 8 f& a8
IL.YALIN. Jeav TFF 4 1oV T AR BT QX WG | e dY. 96T T XA GV HEIEY
S TAd B sl o wifier & & wad) & |

5. w7 'A' @ 'B' 7 g&Ie yeT & 2 &7 Sk 917 'C' § gdd g7 4 5 @1 & 9rT'A' @err ‘B
7 URP Terd Iaav & FOTHD Gl (@ 0.50 37 aer 9rr'Cl F @ 1 31 [ e |

6. TP g7 @ HId R [dpe [V TV & | §7H W P Y [ddbey &1 el S “waleaad 87"
& | STTPl GRF I BT el q wdlcad 8 el & |

7. TS BN §Y AT ST aviel BT GINT BYd §Y UV Wi qier Qe ar §9 i 9T Hrd)
T3 @ o1y ST SERIAT O WhaT & |

8.  wErfl @ Saiv a1 % U @ SIfARTT BE! Siiv @ i T& forer @Ry

9.  Porggeicy BT SYINT BT B AT T &

10. o wEfar o7 o7 5 fAafsa ®ir7 & OMR SaiY 739@ @l fa91foid &% | gi~asficiey. @&l geT
OMR Sw¥ 79% i3 & 9eard 379 9@ Hid+erd glafeld o or a@a &/
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12.  Pae g¥lem @1 Q¥ @t a@ do7 qrer Gerell @l & Ve gRasr arer o T 1
srgAfr & ot |
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HIT \PART 'A'

et & & @ g 7 30% Faa e,
20% hael Pediol AT 10% Hael She
Siel Word g1 20% faezamdt Gedrer ud fohehe
el @ed § aur 15% faezmdf s afar
tg fhke a&r Wad g, 10% faczardf
Gedlel Td aEhe sl Al Geld &1 15
et +5 @ 7 Faad § TR 5%
ezt A=l Wor @od &1 For Tzt
N FEr F24r 82

1. 300
3. 350

2. 250
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 is the total number of

students? . '
1. 300 2. 25
3. 350 4. 40

Vi

g afdd A, B, C, D, 21 E T ufedd &
39 RE I8 € & CHL & g IE D ufea

3.

3.

T aMer G foadhr Bsar v g, gar A g
g dur 3Y FAUEHA e Mo 3 W
50 TRE o Ad g & el FT 391 WER
AR 1T @Y I S BT 4 (b < a)
F THh FeUld dofd H# RT E A G &
TS IMelt FT Fed §

1. 2b/a 2. 4b?/a?
3. (a— b)/(a+ b) 4. 8b'la’

A sphere G of radius b is fixed mid-air and
several spheres identical to the first one are
shot at it with their velocitiés parallel to each
other. If the shot spheres fal w1th1n an
imaginary cylinder of radius a (b & a) then
the fraction of spheres that will hit G is

1. 2b/a_ ¢ 2. 4b%/a?

3. (a— b*)/(a,-l- b) 4. 8vad

agE R T ey R ¥ e o 27

frell 81 Se® TR ¥ iR i IR A
dun B saer: 5 fRavE. qur 7 e, @
g F Toledl IRHA Fd gl B e R
gde & G R/ el A ¥ SRR W
Hear &1 J8F TR g SR MR & 9T @
S Bt REE B A a T W

ar # g §)
1. 12.5 Rrer 2. 22.5 e
3. 4.5l 4. 13.5 Rrelr

4. The distance from Nehrunagar to Gandhinagar
is 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

& Rl T T WE N FA ¥ FA A
afFq BauwrE & & & @ fe F @
FIT-AT HUF AT &2

| Earr fay &% @ @@ B

2. Eqfgsr fa&Y . gl HeheTl B Nehrunagar and Indiranagar? (assume all three
3. A S Y 9 & gohar B cities to be in one straight line)
' 1. 12.5km 2. 22.5km
. e BB S IR E 3. 4.5km 4. 13.5km
Five persons A, B, C, D, and E are sitting in a 5 T oo H:éf £ qeE F 2 R ¥ 3R

row with C in the middle of the group. If D is
at.an extreme end and there are at least two

38 Yodl HI ATl YRl H ¢@r I o dg

persons between B and E, then which of the
following statements is incorrect?

1. E can be on extreme left

2. E can be on extreme right

3. A cannot be on extreme left

4. A is always a neighbour of B or D

5.

AT feEe?
1. &l

3. effel

2. @ren-lr
4. e

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

3. red

2. black-brown
4. blue
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gfaffisie 70 SR YSHa drel U ATAT
afFd & gaT H g T T # oaremr
e GeT IoRAr &, IfC T & 3T,
thora & Bufd & 110cc dur w@pfd
3aEAT H 70cc g2

1. 7150 frex

2. 4000 X

3. 28000 ofrex

4. 11100 &frex

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

T 3cAd Idol STl giBslFaleg 3Fd &
il H 3 AR $ET HT 2l q[om F: e [
IAT §| 5T A o1 oYl I pHE
I.W@?ﬁ 2. OTITSET 3R
3. 9¢ ST ¥ 4. e e
:—nﬁt\

The molar fraction of hydrochlori&laci;ﬁ in an
extremely dilute aqueous solutiﬁnlis Joubled.
The pH of the resulting solution is

1. approximately doubled

2. approximately halyed
3. increased { -
4. reduced (
.I
‘4
G PR B R S 7 R S O
B [ won
Drclzst

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

L]

FR e 1 wder T 7 9R TeRaE ot
A, B, C @ D &arr Sidr aig def &
ST a7 §| oS 915 Hel & AR H
T g o garfae dic S

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

LS i s Pl 5y i e D D S |

] non
[ lost

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

b a »ve shows number of seats
u p 1 ical parties A B, C and D.
1 the largest proportion of
n = .
A 22 B s
C

{ 4, D fF

W —

9, YA @& d 7

17‘15| 13 12\ f
g8 (5
/ 25]24 | [41]40]
/ | 7 ?
=
‘ 4 2. 9
3 4 4. 6

9. r e wmber.
'[17]15] (1312
8 5
25)24 | [41]40]|
s ?
1. 4 2. 9
3.3 4. 6
10. 8 A o 396t Farg RAfeed
T Uh faer gat A e sl
3T & N eX 2 dAafa av g ar
5 a¥ gear [ 3Oe qataer ¥ feheelr
3 3= gt
1.5\ 3
2.0 Y\ 3
3. 10 T @
4. 8 &7 3 ¥
10. as at the age of 8 years, he
a into a large tree to mark his
e t th e grows 2 cm/year, how
u d the nail be after 5 years?
1. 5 cm higher 2. 0 cm higher
3. 10 cm higher 4. 8 cm higher
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11. & S HTshA & 3T FTHATT FArd?

% 2

1.% 2.

>

]

3.@ 4.@
Y e

11. Find the next pattern in the following

Al

A
3.@ 4.@
2 e

{
lz.ﬁmmﬁﬁmmt%‘w
A 38 qEA & fAdedAg?
1. 0.33 2. 099
3. 0.89 - 4. 0.10

>

L

12. For which of .the fol‘lowing numbers is its
positive square| root closest to the number
itself? 4
1.0.33 4
3. 0.89 #

2. 0.99
4. 0.10

13. WW%-@TWW,AH&TBW
& dT g H gl I¥T A TH AT Sfol
qreq ¥ St RS B U Aol qsh g
e Fust 7§ F Fla-ar T@r &2
1\ e A, THEB & ol ¥
2. U B, T A & AR B
3. A g & AR FAT g
4. A9 g GE & AlAL & 9T 39 Aafas

gegA fAURa 767 fFd a1 dhd|

13.

14.

There are two gas parcels of equal volume, A
and B at the same temperature and pressure.
Parcel A is one mole of water vapour, while
parcel B is one mole of dry air. Which of the
following is TRUE?

1. Parcel A is heavier then Parcel B

Parcel B is heavier than Parcel A

Both parcels are equally heavy

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

Sl

S e I et A @r{_aﬁﬂ-m g
f(x) = sikcosy &1 gfAfAf®ca @ear g?

: — /
Lo TN ,
/ N
05
7 \
¢ \
/
0 \
\\
7
\ /
05 1 /
\ /
N
1 l
0 n/2 n 3n/2 27
.l
05 -
) 2,
|
f 0
05 :
0 /2 7 3n/2 2n
1
/N
3.
05
0
-0.5
-1
0 /2 n 3n/2 27
05
Y
4,
0
05 4
0 /2 n 3n/2 2n
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14.

15.

15.

16.

Which one of the following graphs represents
f(x) = sixcosx ?

1 T
1 /
05—/
0 \\
-0.5 \ /
R . .
0 /2 n 3n/2 27
05
2.
0
-0.5
0 /2 T 3n/2 2n
L \
3.
05 f
0
-0.5
]
0 /2 n 37n/2 2n
0.5
4 " -
\ L
i A
05 / A
0 /2 T 3n/2 27

mm_?ﬁﬂaﬂw,maﬁﬂym
e ersdt Y A TR B RE e

F FH ¥ FH UH OeT & Afhel RIar &

STl T &l
1. 2205 2. 3780
3..2730 4. 3360

I
The number of three English letter words,
having at least one consonant, but not having
tw0 consecutive consonants, is
1. 2205 2. 3780
3. 2730 4. 3360

el g&as & n gfdat A 20% FEe W 4
Tlear g1 B & 9@ qEdd 30% e W
AT &1 n T 98 ATH A A o

16.

17.

18.

18.

oo & e a9 @F X B g@RT WL
S YR hT T A IR WIET T
qEcehl T TEAT & TH IfF 82

1. 7

2. 8
3.6
4.313%1%:31%%%34%91@1%

g, 38 U N gl gl AT ST Hehd|

A buys n copies of a book at 20% discount.
B gets the same book at 30% (discount. What
1s the minimum value of n.for which|B can
buy one extra copy of'the book, éf)ending the
same amount as 4? | r

1. 7

2. 8 J

3.6 . .

4. This problem cannot be solved unless the

““marked pricelof the book is known.
r

.w.‘mga@awmﬁeﬁﬁgwﬁés

30y v RAfsar waen 2, 4, 8 [FEvg &
Y & 3= &1 Rz & stea g ¥

s G 2. = fretyer
ﬁ.'?ﬁ%xﬁ/s’r 4. 4R/

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 is
1 ? km/hr 2. % km/hr
3 % km/hr 4. 4 km/hr

fRdl Ul & Taw H HEd dacaE
Z8000/- &1 TH #FF AWHER T TH A
Y&t @ AT T5000/- AT 20000/~ F
I R fogera fomar sar €1 afe 78 sthaa
dei&arg didieR HT daearg & 34000/-
st § o T & Fol HEAT AT Fhckadr

gram?
1.7 2. 9
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 X 5000/- and X
20000/-, respectively. What is the current
staff strength if the new average salary is %
4000/- more than that of the guard?

1. 7 2.9

3. 10 4. 11
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19.

19.

20.

20.

T 100 &l & 915 T & @A W dR
T N T FART T T TS @A
FaTS FraTer e | Hier Jur Fed § 45°

W OFH AT 1 WX Bl IWaRIS AR
STl T el &Thel fohcllr gram?

1. 200 #r? 2. 24147’

3. 400 #Y? 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?

1. 200 m’ 2. 2414m’

3. 400 m’ 4. 170.7m’

ﬂmamwaﬁaa?‘rDRQP,WAagaT
arel §3 T ABCD & T &t & gl

R
D C
P Q
%'-\
A B K
“"1

¥
& Ala =3 & @ agﬂiE_P§RQ q ad
ABCD & & 9%dl &l 3fefTcl T &

1. 2/9 < . N 2. 1/6
3. 13 { 4. 277

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

R
D C
P k—Q
A B

r
What is the ratio of the area of the

quadrilateral PBRQ to that of the square
ABCD, given A/a =3?

1. 2/9 2. 1/6
3.173 4. 2/7

f

21.

21.

A

f

3.
M chirality of nucleic acids.
4,

22,

22.

HT \PART 'B'

Pt 3 O W T A

1. A I FAFersay U gaEv & o A
g, frel 20-3rafise deerds &7 sr3-
HoWSs EY I GITeTr g dhal g

2. UfAA-3FS IMEHICHS & AT Uh
gfaar &g B

3. SgfFaRs el Fr AqrEr amE v
AFH, Al ARSI et Bl

4. mpﬁmm@raﬁmmﬁ%m‘m
& pladl & &l f

Choose .the  correct statement from the
following:

. 1%, Disulfide bohds in a 20-residue peptide

scan be formed only if the cysteines are
adjacent to each other.

2. The amino acid isoleucine has only one
chiral centre.
Both bases and sugar contribute to

The pI of aspartic acid is less than that of

{ “glutamic acid.

T # @ Tred FUT F SFT A

1. 3TOREYCl ATgershl A1 genfaat & FehaAvla
F A ol

2. Uhddlell gfarell, St ¥exd AT Hidfaer
& STATIgee Hl 3URT P &, Dl
3cdTesT TN B

3. Hg™', Ag" 9@ 10T eTei3il @ary UealisA
AT HefAd aeT gl

4. ~pH 5.0 W 319 BRMe VI & 35
HrEhes STelrqafed Hid &1

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.
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23.

23.

24.

24.

25.

25.

TABHIIIES ITHT A Th  TRANSE
W ATP dor f&de & TRI H 3HHTASR
Jefer T FIT T &2

1. 98 TS YT H HefAd HLa ¢

2. 9§ TATSH HTIEE P 3eiId HT B
3. TR 3UEeA Fr Afd 3aRafdd T &1

4. TR 3qEES @1 Afd HR-UR g Bl gl

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

1. It inhibits glycolysis.

2. It stimulates glycolysis.

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

ol D-UfAET 3l & 9 Teh Isold & ¢
qUT y A, THIeoe Tole & frg Tqfer
# AEgd: fFaw #=<a 82

1. 93 st 2. 98 gt
3. fArel arft 4. forTel arft

The ¢ and y values of a B-strand composed
of all D-amino acids will mainly occupy
which quadrant in the Ramachandran plet2

1. upper left 2. u%:erfight
3. lower left 4. _ lowerright
Jy

Th Thdd el & R HIiRwEET

Gosll @ U _GSEw gt

(GPCR) # ufrfiq &war & s 3idd:

FREHITNST C-f & TRpfq aear §1 e

FUAT F FAT BB C-p F FE A

Teaa: gfaafdd aar &2

1. wrEpifedst CB, Bl (3,4,5)P; &1 PI (4,5)P,
& qRafda g &

2. BIERITIST CIB, PI(4)P & PI (4,5)P, &
aRafda #<ar ¥

1 SRR OB, PI (4,5)P, &1 ST

\ e g 1P, 3 aRafia awar

4. BTERITYST C-B, PI(5)P 1 PI (4,5)P, &
qiafda #Xar 2|

In a 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-f3 ?

26.

26.

27.

28.

1. Phospholipase C-B converts PI (3,4,5)P;
to PI1(4,5)P,

2. Phospholipase C-f converts PI (4)P to PI
(495)P2

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

4. Phospholipase C-f converts PI (5)P to PI
(475)P2

Teh T FHIRIAg R A Yo ST dhoeh TRRA
& TFH AT G ¢ h
1. P2’ {
2. igen {
3. &hofel WK i r
4. IREPIATE HiOERT e

Select a cellular body which is NOT a part of

_the nuclea;' bodies:

1. [P-bodies

2. Nucleolus

3. Cajal bodies

4. Interchromatin granule clusters

& R H 5 7 e s A @

Hlar-am e 7t &

. ~afFraaie & @& DNA S97T 1.65

| T[T A B

2. ~gfFeAHA # DNA & gaer aur e
&R, gt & arg H2A-H2B §ea €l

3. R & Tgaey aRade, s &
Tgelel Y FeTfAd T g

4. IR-RET NI, FAFON JORLE F 397
g

Which one of the following statements about

chromatin is 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 in nucleosomes

3. Covalent modification of histones
influence chromatin compaction

4. Non-histone proteins are part of mitotic
chromosomes

oI HIAHT-[AHTSTT & SRIeT, Fearaer
¥ JeIEEdT HA FACIRGNA, gHF fAFafiaor
garT faafaa g

1. asfFee Bl 2.
3. 3T A FSaAeT 4,

CDK1
S Hrgetol
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28.

29.

29.

30.

30.

31.

During eukaryotic cell division, metaphase to
anaphase transition is regulated by
degradation of

1. Cyclin Bl

2. CDKI1

3. Aurora A kinase

4. Polo-like kinase

aRafda waffeRor & efpeard Sfar] ganr

39T R S arelr harfafaat & @ e

g 3T Sl & 3o A uRadd| 39

el A T gfafeamst & @ a-ar

Sharorsit 7 oy a7t Ser?

1. fafdeer feufaat & siffcai@d gq ar
et 3eatrgenl aTell T Sl |

2. Slet & 3efelEel g fafdieer ffear
$RBI DT 3T

3. THIR o, p TATP' 3USHISAT HT AfFafFd

4, 9fa-R7ar SR Fr ifFcaFa

One of the mechanisms used by bacteria for |

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 in different conditiofis

2. Use of different sigma factors ?r franscri-
ption of genes =

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

4. Expression of anti-sigma factors

et . St 21 & o Fregever a1 T
afohaeh U1 Th EHASRI, aledl & & H

F Far &7 4
1. cloda r 2. N o9&
3. cll9ré= f 4. Q W=

Which one of the following A proteins acts
both as an alctivator and repressor of
transcription?
1, cl protein
3.%¢ll protein

2. N protein
4. Q protein

TFIH & SERREEReT TR & afad
Ieforaer fAfRar F emr srar g1 e
WON H HlT-T T & ’fa 9T venfad g
Fr FHTGAT 87

1. 3=reh 3efshel & AT RNA difeiast
FT T

2. eI IRTe

3. TFIID & #1cf

4. Tagd 3e=ATgeh Hepel I

31. A highly specific inhibitor that targets the
phosphorylation activity of TFIIH is added to
an in vitro transcription reaction. Which one

of the following steps is most likely to be

affected? [

1. Binding of RNA polymerase to promoter
sequence {

2. Promoter clearange r

3. Recruitment of TFIID
4. Open promoter complex-formation

gl W& HRAWT & R wfdee
R, RRrE wEaE % aRwor
,./J{ qtﬁil-ﬁ?rgﬁ?ﬁ%,a’raréaﬂ%rémRNAﬁ
/ | TE TN T H(AT FIA AT Th Polt
\Wwé:mﬁﬁ?»ﬂwﬁwﬁ

gl P F A8 T FRA A A

32

Fia-ar de £
fl. cIFAE 2. elF4G
3. elF2a 4. Gcend

32 During eukaryotic protein synthesis, stress
conditions result in 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 is the target of the kinase?

1. elF4E 2. elF4G

3. elF2a 4. Gcend

33. TSI FIgaAq A g HfApreedr &
JoFcd WET Hh ATEN & § A HrA AE |
1. 3fe=e gefr wR% (EGF)

2. f9Fam0] gcuet geftr FR* (PDGF)

3. ggfoe

4, TEHRT

33. Proteins with cytoplasmic domains having
tyrosine kinase activity do NOT act as
receptors for

1. Epidermal growth factor (EGF)

2. Platelet-derived growth factor (PDGF)
3. Insulin

4. Transferrin
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34.

34.

35.

3S.

36.

36.

37.

ot & & FF-ar dohdal AR FT ThH THE
g o R ST & Ao & S e
F T H FH AT § a1 S9F gHT aer

Y=g’ JAT 3GHT FYS  SAlST FHaes  cdil
e &2

1. gSSTRIT Ui 2. A/ g WéeT

3. Wnt 9éreT 4. p-FHefaa

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. B-catenin

10

37.

FIRAAT & 3HeX RIRABIT TG F G /_,-’

W ST AT Fgarar g
1. R afear

[

¥

2. yfRuia afe=r
3. yore — Wafdar |ferar
PR e

4
Junctions which tether cytoskeleta.kﬁla,{hents
inside the cell are known as l
1. anchoring junctions d
2. occluding junctions
3. channel — forming junctions
4. signal — relaying junctions

Qﬁﬁﬂwﬁwﬁaﬁ,{ﬁmmmﬁu

U A & & Fa-ar awr dar

& 2.

1. IgDh IgE

IgG

3. IgA # 4

Which one of t!e following human serum

immunoglobulins takes part in classical

complement fixation pathway?

. IgD I 2.

3. IgA 4.
|

IgE

IgG

Byt s g @ S, e @
T S € @ AR

ISATTer o gfaar
A | gure R |1 | 3T e
B. | #ig® i | sfersfsh gedr

.-'

C. | ugafy iii. | qofsish
g 3T

D. aﬁg‘r 1v. q‘\UIS:I.(;_rH afta

1. A B —iii, C—i, D —ii

2. A—iii,B—i,C—iv, D—ii

3. A—ii,B—iii,C—i,D—iv

4. A—ii,B—iv, C—iii, D—1i

Match the following cleavage patterns with
the species in which they occur.
&
Species Clea¥age Pattern
A. | Flatworm i Meroblastic
discoidal
B. | Frog ii,) |["Meroblastic
" #| superficial
C. | Birds ~ iii. | Holoblastic
i \ displaced radial
P. | Insect iv. | Holoblastic
.' spiral
—1iii, C — i D —ii
\ — 1ii, B*l C—-iv,D-1
{A 11B 11, C — 1D—iV

4__A — n’ B-iv,C—-iii,D—1

(

38. Rt F O R F AR F B T e

38.

FYAT H ¥ HlA-TT Th T 87

1. Tbx5 & FIfSd &1 SNl geTuTEl &
ure &t 7 efaf@d g

2. Tbx4 &1 A3 &1 SfieT 379mar & 9ig
&t & JefafEd g &

3. Islet 1, Tbx4 T Pitx & HIfSd d Sfel
FHTfIa geaure & AfAcafdad gid gl

4. Islet 1, Tbx4 T Pitx &1 &Ifsd &id ST
gerfad e # sfFcafdaa g &

Which one of the following statements

regarding limb development in mice is true?

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

2. The gene encoding Tbx4 is 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.
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39.

39.

40.

40.

gsq fasE & SR ABC 9fa®d & 3MeR
W, g A afdfafer @ &7 A ghE a°r
35T HT WG H RUMAA giar gl e
geaie aR=g Siet # farashr aifafafer @ A
Ffafafer o AT a=ar g2

1. APETALA 1 IUT APETALA 2

2. APETALA 3 @«T PISTILLATA

3. AT PISTILLATA

4. AT AGAMOUS

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

frdr 2 = waer A, el 1ot

THET T $OT & 3Toufhd ¢d & TgEUst

@M, Th A 16-IRABS AT AT aqor

& afhd ga W IfeRTer 38 W gRoTfAd

g 4

1. IR oTe@ust &1, cl':l{chd;l,sﬁﬂﬁ'ﬁ£ 3T
IS, FHRIISTTRT AL (TR
¥ UF 7 gHeAT F gic wE |

2. iR oTg@Ust. &, BRFIEIT & 3ieT
AR, FETeSeTeh] HEATdS FITAHIIT &
T 7 GHET H 'ajﬁ:{ Y |

3. Ot SEErS) F Ay IR TgEvs
a8 S, T & I
YA FA, TGl HTolleich] HEANTH
PR 1 G 7 F B

4. 9RO Tgws gfddas 3MeF-3m &l
ociooy I

In a given experiment, transplantation of

micromeres from the vegetal pole of a 16-cell

seaurchin embryo onto the animal pole of a

host "16-cell sea urchin 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 into
the blastocoel to create a new set of
skeletogenic mesenchymal cells

11

41.

41.

A

f

f
|

42.

43.

42)

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.

fmt & & Sla-ar v AN A AFfAa
Adlefdel St aigRd &, F1 Th ofaior J&q
Tl 87

1. &g SIS
2. U MY ieper
3. §Y do9T {
4. IN-GPRMAELNS Flereraeh

Which ane of the following is NOT a
phenotype*. of dark-grown seedlings that are

_etiolated? *

1. ,Short hypocotyls

2. An apical hook

3. Closed cotyledons

4. Non-photosynthetic proplastids

A O FiF-a1 JAZ (SEARe [SH-81)
W Feo, SEAAR 3 (JA) Tehelel

BRI T Uk Goll i, #1 W@ HE
w2

1. MYC2 & @Y §uar g aar JA R
ST T GHT LT gl

2. MYC2 & @Y §yar g aar JA R
St #T 3rTerEe FT

3. JATGHT & TE & FT H FHH AT B

4. JA AR =t & @Y oRor F nfier §)

Which one of the following is the correct

function of JAZ (JASMONATE ZIM-

DOMAIN) 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.

qey  gEfd, feakfees 30d, ATURUG:

SH HIT TR &
1. T faEaror 2. 3ifaSewaa
3. ATt 4, HATec 3cUTesT
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44.

44.

45.

45.

46.

12

The plant hormone, Gibberellic Acid is
generally NOT associated with

1. stem elongation

2. parthenocarpy

3. parthenogenesis

4. malt production

FO 9 F T [T FUA F T FiA-

o1 wEr g 87

1. ag o aAfaefierdr fr Tdddr & 3qeas
Y @R disdl &

2. Hol & Tqpraeier #eT A g SR S gl

3. e & NS &S LA ar w5 dl @ a8
TR S &

4.a€34’a:mfr,a’rﬁ%mﬁm§w%,aﬁr
3T PR WAt & 3iex fr vH gl
gl

Which one of the following statements is
NOT correct for Casparian strip?
1. It breaks the continuity of water movement |
through the apoplast pathway J
2. It is formed in the growing part of the root
3. It is formed several millimetres or several
centimetres behind the root tip
4. It is a band within the radial cell WalTs of
the endodermis that is impregnq'edfvith
i 4

lignin v
3T F AT F @ &, T F § P
T U ATTAT TEr 82
R {
giewRa

r

AW =

Which one of theﬁfollo’wing is NOT involved
with the absorption of iron in the intestine?

1. Divalent metal transporter

2.7 Ferroportin 1

3. Hephaestin !
4'-1 Transferrin

Na’falfraﬁaaTK*aﬁrﬂiaﬂTﬁmamTaa’fﬁ
¥ e S 3RF g2

1. ToreAT

2. gRerrer

3. 3T

4. JATETSHAT gd

/ﬂ’ 48.
/

. In which one of the body fluids is K

concentration higher than that of Na"?
1. Plasma

2. Perilymph

3. Endolymph

4. Cerebrospinal fluid

. ggHH R TeT 3URUT &

1. I

2. 3f 9w
3. 319 ddh
4. TAELT ATETSH

ey

7

{

. Mammillary bodies afe presentin~

1. thalamus
2. epithalamus
3. hypothalamus .

4. midbrain

LY % q

gfafd vsicaer soe afed agr g
1. mfeemr 2. @A
3. fam 4. q@

eflex 0\culati0n does NOT occur in
1. cats 4 2. rabbits
tB. mink 4. rats

.'aﬁ%éﬁgwﬁ,yqﬂa?ﬁa‘rqm

SHhR fohd a| |l F aredt & 959 offel

¥ I TH F, UIGY S TaGHRd fhar I,

3EA 9:7 A H offel IT A godl arelr

A T 3cdfed &l 30 FIT & YR

W e sasl & @ Sia-ar e @@ &2

1. STefepl 7 3cUREAT Th GER & [eh el
gl

2. Sl H 3cIRATT Tealiold gl

3. STetet # 3caRadel IR- Tealfod &l

4. SAH F 3cIRTTT TgAeald gl

. Two mutant plants, both bearing white

flowers, were crossed. All F; plants had red

coloured flowers. When an F, plant was

selfed it produced progeny with either red or

white coloured flowers in 9:7 ratio. Based on

this information, which one of the following

conclusions is 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
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50.

50.

51.

51.

U TEoldeIdl AT #H, & Sd A JaT B

TH gE ¥ 70 cM gt t@a g1 IfE at

Sl & v fawagser safSedi #r e

JOhAd fhar STdar g, aF STl SaToTawy

HAT Hr &I g

1. YTl SeToTyEY e Hellel T HET
& HATT

2. Yol SIeTOTI®d gkl Hellel 1 Hear
a ’Os

3. YeAfolell SfaToTI®yd Jeohl Hllel I TEAT
q &

4. YeTalSTel SIeTOTI®T Jobel Hlel I TEAT
q 3% ar A, ST aFgeT ar QAuer F
Heolioetdl §, 38 W AR

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 w1t11.
recombinant phenotype

4. could be more or less than the mml{er of
progeny with recombinant phe ot}&)e
depending on whether the genes are
linked in cis or trans, respectively

ST R @ s R & om
Tk HTHUTARA A 37° & 3reheT )
UItd aIEh ARG A Th H TH Iy
RRE . eTorieq 9 AT Sfer A
HTIFARRET @ fafed 3caRacht g1 s«
39 Uy RRYE #AFW # Th A
oo RN Ferel & @ sHeRRa R
I, G Tdel ST JETUYET AT 2T
maaﬁwaﬁﬂwmaﬁrm
FHe & RF 95 T SaTeRT SEe ¥

| Sfedfd seaiadt 2. cEort
3. diget 4. SgSsITT

A researcher exposed Drosophila larvae to
37°C during their growth. One of the adult
flies that emerged had a crossveinless
phenotype. Crossveinless is a known mutant
in Drosophila. When this crossveinless fly
was crossed to a known crossveinless mutant
fly all the progeny had normal phenotype.

52.

52.

53.

The observed phenotype can be best
explained as an example of
1. Conditional mutant

3. Penetrance

2. Phenocopy
4. Pleiotropy

ShieT 989 cyst leut thr* & Ueh GhiAd E.
coli erar u¥e & famfaar = urca forar
ST & aur S 99 cys” leu” thr™ &
THh PRI Hl IREHAUT Fa & forw 39ter
foham Sar &1 3UeRd Jméy 3EEr T
e wread S egde auy R
¥ dqRa fRm T E & SW e
ST ¥1 % faE R gl St st &
mmﬁama%mﬁama:
ﬁvmﬂrﬁ’s“’

5 cyst leuJr thr (- ,eystleu™ thrt cys ~ leu® thr™

2.ucys™ leut thr*l, cyst leu™ thr™ cys * leu™ thr™

3. cys™ leu™ thr™, cys™ leu™ thr' cys ~ leu® thr™

4. ¢ystleu” thr=,cyst leu” thrt cys * leu™ thr™
[ )

({aliages are collected from an infected E. coli
donor strain of genotype cys™ leut thrt
fand used to transduce a recipient of genotype
icys™ leu™ thr~. The treated recipient
population is 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. cystleut thr*, cys™ leu™ thrt cys ~ leu™t thr~
,cystleu™ thr™ cys * leu® thr™
~ leu* thr~

2. cys~ leu* thrt
3. cys~ leu” thr™,cys™ leu™ thrt cys

4. cystleu” thr=,cyst leu” thrt cys * leu™ thr™

O getewor fAedad § ST&r dNdr
gfverryr & =Y §:

A. rN/K

B.rN

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

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

3T g & Hed A AT wuAr A

q HieT-AT TET 8?7

1. B TRETdI fashrd &1, dAT A gefeard
fawra &1 gfafafaca &= gl

2. B =RETdi fdshr &I, dum D defadrd
oo &1 gfafafica war gl
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54.

54.

3. B¥ fasm &1, qur C gefard fasma
1 gfafafca =ar Bl

4. A IETdir A &1, FAr D gefaard
faera &1 gfafafic &ar &1

Given below are growth equations where
dN/dt is 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 is correct?

1. B represents exponential growth and A
represents logistic growth

B represents exponential growth and D
represents logistic growth

B represents zero growth and C represents
logistic growth

A represents exponential growth and D
represents logistic growth

2.
3.

4.

frd Fyal # @ Fld-a1 T g A TH
HIIET 1 Sooli&d Il 5?2

1. ﬁfﬁ—rrmna’rﬁvﬁ?rﬁaﬁam{m‘r
gart g&v fager Aféfeal (
.wwﬁae?mﬁ?m%mﬁraﬁ?
%amam‘rmmﬂﬁq%w
fafefeal

. e TuEt & T Fed Jur 9w
fed PfERea | (

Teh Tehel Jegl AHYeHd YR # dar
Wﬁ%ﬁﬁr,mmwmm
verdf o MR ar, 3 @l A gl

Among the follofwing statements, which is

the correct one that refers to a Holotype?
1.»Specimens callected 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
. Specimens collected from different places
and designated as type specimen
. A single specimen designated to serve as
nomenclatural type when all of the
materials on which the name of the taxon
was based is missing

="

¥

14

f/

A

f

55. drgut # g% & IR H R T AT Yl

H q Fia-ar o &2

1. Tdg=ir IIgul #H STl & dgd & [T
ScaigrlT gaRalfg®RiT dear @ 3ufeufa
¥ gg a&7ford gl

2. Sl & 9Rdgd & [olT IcakerT dor
Hocsh HIRIGE TUT Telds S dlefe
dcdl & ForeTiorT B

3. Hagelr urgdl # Heerwa & aRagT &
ﬁvmtﬁ%amaﬁwémrﬁrac—qﬁ
¥ aF ToreToId ¥ L

4. TAgT AT HEGTeAT, Slall YhRI'Sh grgur
& gg Heavell & IRagd & faw
ScceRY g .

{
55.* Which one of thé following statements is true

7

56.

56.

57.

abeut xylem in plants?

1. Ifis characterized by the presence of
tracheary elements responsible for the

conduction of water in vascular plants

2 4 It is responsible for the transport of water

and characterized by sieve elements like
parenéhyma cells and sclereids

Tt'is responsible for the transport of
assimilates in the vascular plants and
characterized by tracheary elements.
It is responsible for the transport of
assimilates in both vascular and non-
vascular plants

?9.

30 UIeY Yollfd &l ugdle foad 3nEfAafafas,
T AARAT-3Ae 3itwer, grea fFar srar g1

1. Artemisia maritima

2. Artemisia scoparia

3. Artemisia annua

4. Cinchona officinalis

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

1. Artemisia maritima

2. Artemisia scoparia

3. Artemisia annua

4. Cinchona officinalis

T Follfrel Folifd R Ry & faer

HUAT H T PiA-AT I g7

1. 39T H BISH AT Yollid Teh
MRS gl & Fevel &1

2. FHoOMRICT Folifd Teh HH W 3Tl
TRAT & AT H GHEG @A §
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3. WHE &1 FNfA-Taiar @ Honfrer 1. 3mewr fafauar o v WA & e
Yol T ST HH X Thl gl @1 fafaudr gl

4. FHoMTRICT Folfdl &I s SecRicaR 2. drer fafaurar v deger a1 fAara-rue
Al TRT 9 IHTG STl FohTl &, A Th ¥ g@l d& T YSAIld sedrae A7 qRace
oIl AT S RO a6l T T&h AT g

3. 3mewr fafauar frdr ditonfaes a3 &

Which of the following statements is IN- TEerdt ¥ qRER A ST e

CORRECT about a keystone species? S s A Ay

1. Species other than consumers can be a fafawrar &
keystone species 4. T PR Rl st &7 o

' i ! . I \

2. Keyston§ species hgs 1nﬂuenpe ona TEeE e cret ¥ aREs & arf
community proportionate to its abundance > r

3. Removing a keystone species can reduce STet arell e fafawar &1 o
species richness of a community [ r

4. Removing a keystone species can effect 59. In the context of diversity patterns of species,
successive trophic levels causing a trophic which one of the following statements is
cascade INCORRECT? p

1. Alpha diverSity is diversity within a single

Th yola, o Shaed sfage gEaar © “community |

5 eyt ﬂc : 2.#Beta diversity is a measure of the change
3T A il A e (- ‘.r/‘( in species composition from one community
eylfas) @t &1 o veda wun e | . or habitat to another
[ N a diversity 1s the regional diversit
\3 Alpha diversity is the regional diversity
S TR found among range of communities in a

L. ] 3T i oI 3fed Iperae fj geographical region
& T, el & fav 3T Ao 4. Gamma diversity is the regional diversity

2. 31eq 3afdr & IRaTdihr AEEr fG@E () f found among range of communities/habitats

‘ . | ina geographical region

3. ‘;IGI?-I?-T gFd fSas aeeos ?{?ﬂ'{

THHAIT AT Steq “’«'?frf“'a 60. U GIRTEUTIRT RS Mee qarar am &
fAaer afFAfad gl -

4. IeaRSifadr St gefar R AGdr, IR l |TERTIARY CONSUMER
13r 2% 3eavsi i-E T &I F FETOT: SECONDARY CONSUMER
ISR |

> PRIMARY CONSUMER
A species whose life history strategies allow PRODUCER

for high intrinsic rates of increase (r-

strategist) will »ﬁfso. exhibit the following .
3 s gfafafe wear &

EXCEPT
1. high tolerance/for both environmental 1. T& 9Toidr Oy W N FEIT F
instability and low qualit.y resources. e 9T &3 aRfEufad ¥ 39
2. -short period of exponential population 2
growth (r) | LUSCIIENEE
3. reproductive strategy that involves 2. 5§ %5 TRFEufadr & Tear F1 A
\ rlandom mat.ing, semelparity and little or JT UF I TREURE ¥ ¥9 AR F
o parental investment
4. survivorship that show density-dependent rfas
mortality, typically exhibiting Type 1 or 2 3. T& 9§ 34@ T For F AT qar
survivorship curves. T Wa TR & 9 A% Fr
ganfaar @ fafafrar gfaA=r & @ee & TR
e - - 4.@%&@3\3811%%@33?
3SUThiCECE def UTRITYTAhT I FE&dT
w1 ffAs
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Given below is an ecological pyramid.

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

2. Pyramid of number of a pond ecosystem
and pyramid of biomass of a forest
ecosystem

3. Pyramid of energy of a grassland and
pyramid of biomass of an open ocean
ecosystem

4. Pyramid of biomass of a grassland and
pyramid of number of a tropical forest
ecosystem

A fohey 2a@rT JEAIfad 3erie ey & |
TR A Ry W e FYEr § ¥ Sla-ar
e e 87
1. SRR 3caRadat & {ar, aﬁﬁfﬂ
Ucollel 3cIdled axol o 37efleT §
z.msﬂﬁé?aﬂﬁ?miﬁr;
3erieT 3caadsr afd & F@Ater gref|
3. SR ScaRdcel 3cdd goIe &l
4. DNAamao-ﬁraaziaTqT AT RIF FA
ﬁa»‘mﬁw%l (

Which one of the following statements is
NOT TRUE f#bout the Neutral Theory as
proposed by Motoo Kimura?
1. Except for ad‘\‘%}ntdgeous 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
r

AT Tereor W R 7 FeT FUar #

d Fia-ar g g 82

1. TASY TAAYHT I AT glat Hr
37TaRST 8T gl

2. gAY fave 3ifaadr fae &1 6
aRoTH & #hd 81

3. Ush @19 qdol § e our @rew famar
§wwmaﬁremmmcﬁ‘r
FHgelldr gl

4. THTA TA8TOT TRAAT HHRIAT gt
e § g T fafarar 78

. Which one of the following statements is

NOT TRUE about homologous characters?

1. Similar traits may not be homologous

2. Similar traits may be a result of

convergent evolution

3. A homologous trait that is derived and
shared from a common ancesfor is called
an autapomorphy r

. Homologous characters may show
structural similarity but functional
diversity .

AN

[
ot gelt & sl v quia: RRRka sifa

i%ﬁ'r,a%ﬁaT .
—

£L

A

e

H

63. Which one of the following trees represents a

fully resolved phylogram?

=

1=

1!
[0 I3
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64.ﬁmaamwaaﬁqgwﬁ?rah?r

grafea yenfa seRar @t & Rfya awar g
(a, b, c).

100,

Relative abundance

v
1
1
1
1
1
1
¥
1
1
[}
1
1
1
1
1

1

0.001

Species rank

ashi o 3MhRT o MR W TET faehod I Tei:
1. a-TRETATHT, b-TEIUTh JHHE, c-SITHAT

Aofy
2. a-gdl BN, b- SAMAAT A0f, c-eTgeoreh
UHTHATT
3. a- &1 BN, b- FEHINUTR JHHT, c- y
SafAd Aol /
4. a- TRETARRY, b- SAHST Aof, c-eregerors |
SHTHATT
64. The rank/abundance plot given _below
illustrates  three well known ipebies
abundance curves (a, b, ¢). -
<
"
g 100—\\
& N---2
o] [}
c \
3 \
| 194
2 \
- |
& \
0.001

65.

Species rank
e

Based on the shages of the curves select the
correct option. |

1. a-exponential, b-log normal, c-geometric
“series

2. a-broken sticf(, b-geometric series, c-log
| normal

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

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

el Shfaa wIfeer & va 3ugea ufaady
F T FART WNET F TAA I &

o oo gl # @ o frwe
3T HEET?

17

1. gfcéred geaesif

2. SHAGIETOT Soleelel FaHaRd
3. 3RATr safdeor fauate gereelt
4. on ot gawet

65. 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
microscope {

4. Phase contrast rnifroscope

[

66. UET AT (APIFA F BT T

A

66.

HfFerdst & I W Ry T R

'aaga"rﬁﬁaﬁ;rjmwm%?

1. e STER edhel wEART & o, i
WDNAW%%WH@W%W

\ ST g
[ HhT TfFerdel SIETUTd: &l WIS 3Ugehisal

| T & S 3 sgforRier 8 o SR

[ s &

3. STEAT-3TCN et (ZFNs) Tt Shgehr
Sl I FHATT &THAT & AT dAfadd
BET

4. ZFNs a1 TALENS, Fokl 3d: #gferiat
& Aol &1 & a1y FoIfdd R S
gl

Which one of the following statements
regarding use of hybrid nucleases for plant
genome engineering is INCORRECT?

1. For gene knock out experiments, the
nuclease is 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 TALENS are fused with
cleavage domains of Fokl endonuclease.
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67.

67.

68.

68.

N & TR F FY Y P Fuar 7 @

Fie-AT e g7

l. n > o FAOREdT & AU, n ->n
ARG Hr UL FET HHA ol Hr
HTERTHAT &, dUT GTATT THFCIACT
EART AT RAT ST b g

2. > 1 GHCIREdT $r e, n >
FACARadsT &I &l 3w Far &
3TETHAT §, a7 UV- Vis Tereradr
EART ATAER foRaT ST ohe gl

3. n > o FAIREIST $T e, n >
FACARadsT &I HE HA Fofl @
TALTHAT §, 94T CD  FagIHASr gant
AR fRAT ST THhaT gl

4. n > 7 AYRGIST T 39T, 6 > o
FACARadsT &I g HA Fofl @
TALTHAT §, 94T CD  FFgIHAST gant
AR fRAT ST THhaT gl

Which one of the following statements

regarding protems is CORRECT?

l.n>go transmon requires less energy
than n — n" transition and can be % |
rnomtored by mass spectromet

2.n—>n transmon requires moregncrgy
than T — 7 transition and c
monitored by UV-Vis spectroscopy.

3. n— 7 transition requires less energy than
n— o transition and can be monitored by
CD spectroscopy. {

4. 6 >0c trans1t10n requlre{s less energy
than n — 7 transition and can be
monitored b CD spectroscopy.

FIGT mma’rfé; [CIEE I ECa8IECIE )
gt dr 3 (AT Fr fATFT WA &
fow Avasde 3ugsd, et oW gehAl A
leT-ar &2 |

R E coli # GST Horge I

2! 1.E coli # His-Rfgaa da

3. EIHefANIU] H YIehd P

4. EZEIANTAR FoRIA~ H Aehd N

Which of the following host systems is 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

¥

18

f/

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

69. YACs ¥ {5 T AT sy« § @ Hia-ar

T g7
1. YACs, IMbdrel DNA ghsl T dge
FF Thd &

2. U Uehdd @HN H T ¥ 3406 YAC
R ST Feh

3. YACsﬁgaﬁFamgﬁaq?arzﬁﬁsw
# gAEdISiT HAGR & p

4. TRadt DNA 30 % faw YACs &
ShaTopit @ IR B S =R

69. Which of the followiﬁg statements about

A

f

.15 YAGCs f:an cafry

YACs is FALSE?
DNA fragments of 1Mb
2. JA single yeast may contain more than one
YAC
3. Rearrangements in YACs are rare because
fecombination is poor in yeast
'Y ACs have to be transferred to bacteria
‘j for subsequent DNA manipulations

70. ﬁmﬁﬁwﬁaﬁﬁqm#

1. WSSl & Y Solegls g8 S §, W
37197 IEISAT H|

2. AT U IWA 8T H ToledT Beal W
Ush Soldels IWT SIdl § JdaT Tah
AT & el |

3. TATeAT fBieell WX &l Selagls W I &,
Teh AT g AT &F W dAT gIT Teh
I FT AT YUl FA Th &1 A|

4. Uk I1 FS 3Gl GO AT Teh TolloHT
Breell # U Folecls TuT U
FIRAAITIT & eI AT S &l

70. In an intact cell patch-clamp experiment,

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

2. one electrode is applied to the plasma
membrane in a region containing only
lipids 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 is applied to the plasma
membrane containing one or few ion
channels and one electrode inserted into
the cytosol.
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71.

71.

72.

HIT \PART 'C'

FTAH 1 & TgUeollSHAT HI, St TdH 11 &
faflrse qRAToR3T a1 wreler wagt & rEUrE
aEhl & T H FAT A ¢, § FATAT AL

T 1 a1l
(A) [wgueamsm A | () | 3mcdErss
kS

B) wfea 3@ | (D) |ofFat wogg
EER GERIEES

©) [ursRerawer (iii) | gr8greTeT
HIEhT RATI]

(D) |Jgrea (iv) | s |og
qISUhIEhT

e Aol & @ TE TS AT Fa:
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 -hts'erﬁing as

transient carriers of specific ,atdms or
functional groups in column II_ i
Column I Column II
(A) |Coenzyme A, | (i) . | Aldehyde
\ { | groups
(B) [Flavin adenine (if) | Amino
dinucleotide groups
(C) |Pyridoxali (iii) | Hydrogen
phosphate +, atoms
(D) [Thiamine J ' | (iv) [ Acyl groups
pyrophosphate

Select correct combinations from the options
given below: |

]1.‘ A-(iv), B-(iii), C-(ii), D-(i)

2% A-(iii), B-(iv), C-(i), D-(ii)

3."A-(1), B-(ii), C~(iii), D-(iv)

4. A1), B-(1), C-(iv), D-(iii)

o dyat 7 &

A. L-T3eT18sT U1 L- Teer-1ATSeT
FATS  YdIhd RN & qTY
aUTHATAT: A=A haT Fa B

B. agdTed 3Al-afhary gHT Ty
gler g1

19

C. grell () 11-FsTolell ieRT 30T grSgrotet
et eaRT TR et gl

D. Rl 9I&T &7 dofel HFT Foll A Th
AT U IRad JUT Tgrar H HKoT
IRadd & 1T TIT g

E. R¥ W s vafeeleor DNA &
e ¥ & e & @y @ g

AT g & ¥ Fa-ar a2

1. AgarC 2. BaarD

3. CaaE s\ DawrE

7

72. Out of the statement% mentioned below

J‘/j(-

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

B. van der Waals’ intera*c‘gions are always
attractiye.

. C. Poly (I;ro) II-helix is not stabilized by

_intermolecular hydrogen bonds.

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

E./Lysine acetylation on histone is associated
with loosening of the histone complex from
DNA#

hich 6f the following combinations is

ORRECT?
1. Aand C
3. Cand E

2. Band D
4. Dand E

73. fAFT U FY S §:

A. TR & o dUT B THAAT RER
FATRONT & TUT 3R TRAT T 3FegdTd
FHHA: 1:2 B

B. Ushel H@ell a@™d (>C,4) AAST qd § o
glasEer ™t STl # gfaWRd F=rd 1

C. fal o-Fsfoh & N-FY & 3r9em C-
B W drerse Soid: i gl

D. W& # DNA & 39T @i I 38T
T Gl %8 A WeACHS 3TeTehoul
I gATNST Far B

E. Us fafgd arcae-foheh Jareret 1 dledel
&R FTell SaRT AfAEUTIe, t-RNA &
Tagr oAt T aRafdd 7@d war|

o= agieal & F Sia-ar g g2

1. AdarD 2. BaarE

3. CaarE 4. BaarC
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73.

74.

74.

75.

The following statements are made:

A. o and P anomers of glucose are inter-
convertible and the ratio of their abundance
is 1:2, respectively.

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

C. Proline is energetically favoured at the C-

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

. 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 is

INCORRECT?

20

1. AandD 2. BandE
3. CandE 4. BandC
T Fuall 7 @
A. Teomsd fRfear aifagt &1 2@ 10 a=
& UMk & Jeftrd X g J
B. frey afafrar & afrgor a1 #r f
TeallgH Herd &

C. UeallsH dUT IaERT & & dr
IAaRRaT QI & Ersiee aee . o
SATRTT qUr 3T | N,

D. 3Gk & Higel TrollSH ek
AR Fr afa & gsiaa Ag FHarl

AT HYUAT & G Bl oA
1. A,B {” 2% B.C

3. AC 4. AD

From the following statements

A. Enzymes erfflance reaction rates by a
factor of 2 tod0.

B. The activationEnei‘gy for a reaction is
lowered by enzymes.

C. The interactions between enzymes and

_substrates are hydrogen bonding,
R. Substrate concentration does not affect the
rate of enzyme catalyzed reactions.

hydrophobic and ionic.
Pick the combination with all INCORRECT

statements.

1. A,B 2. B,C

3. AC 4. A, D
3ol BERRENHOT gishar & 379er
T HA Pl &k @Y, FEIAT A

RS weH H gafad wX:

Tl psE ||

(A) témrsdT A | () | ATP =29 & F,

gecah & defad
AT &

(B) (i) | 3r7dARer FAROTHT
Rreeh fasra @1 sior

FIT gl

(©€) (ifi) | Fe/s 7w &
FfefEdele a
Tl qRageT

e ¥l

(D) (iy) | gserHE b

1 H@W C; doh
v AU q: .

[ T 379U AT B

(V) | e ~gfaerarerss
| leEellehd F1
HEAT AT &

Y HEeTeT A e i 9 e
. A<(ii),B(iv), C-(v), D~(iii)
2. A-(iv), B=(i), C~(ii), D-(iii)
B. A-(i), B-(ii), C~(ii), D-(v)
4. A-(v), B(ii), C-(i), D(ii)

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

Column I Column II

(A) |Antimycin A Inhibits F,
component of ATP

synthase

(1)

(B) |Oligomycin

(i1) | Disrupts inner
mitochondrial

membrane potential

Prevent electron
transport from Fe/S
cluster to ubiquinone

©

Valinomycin

(iii)

Blocks electron
transfer from
cytochrome b to
cytochrome c;

(D) |Rotenone (iv)

Inhibits adenine
nucleotide
translocase

)

Choose the correct combination 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)
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76.

76.

77.

77.

Uh AT UAA IFd § TR Sges
HRWOT fRaT Sar gl TR deellahl  ganT

dgeIh & HEYUT T IEAT AT ST Hehell T
A. e faada

B. AR gahIT 3a1dr Tareiehidt

C. ey gfaotar Tererehrdr

D. TAREr SHAAIETOT FSHATIA

34 IS @ g St I8 3Ha wem &
Sgolsh Teh F3ToT TEYUT 3TATT ¢

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

A polymer is synthesized from an achiral
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. AC 2. B,D

3. A,B 4. C,D

TN AR & RBINGET (S) TUT Preeagicr
(C) 3], T THA Ted T P3N FE

mwnwmaluﬁwﬂﬂ‘“g%

U gar ¥ HT AT, S JAT C H 39IEY

3THYUT AT Freeh 7 YRS 3w qar

%qﬁm&w,aﬁgﬁaﬁ?%‘,sﬂw

T AYGAH IUT I [ahod H et

1. ST C TF g8 & § FHHT a4 8,
T e 3feg Far i3 ¥ T@dT|

2. Breer & aar genfadt & SR 9
gua €, 39 3T & @iy S aur C
3oE 7 §ua gl

3,36 FRGCSR dcdl & g & el
SH?JITCHTCI'HHWHIE&UT%HT?I
| s

4 e ¥ 3w @@ ot & oamen S
adr C fFRIq 3Taav smedor tEa § g
39 {Fd TG F AT Afdh A
# w®d B

Sphingolipids (S) and cholesterol (C)

molecules of the lipid bilayer aggregate into
multiple tiny rafts instead of a single large

n er that size of a lipid raft
finity of S and C for one

r lipids in the membrane,
p n that best describes this

(¢]
-

€

=}

property.
1. to one another tightly and
e e “any other lipid molecules.
2. d to one another with same
7 bind to other lipid species
f e r ne.
3. > one another with high
affinity under the influence-of some
0 t1 :ments.
4. slightly higher affinity than
t dlecules of thé membrane
and d anfic equilibriumrwith their
free forms.

78w S 0L ARF G e
, TN o (@ gEEefaer @R Al

// ’ o ¥ U, T vt o
H\&qrvr 3 T Wehd! W@ & gfdser
NE TRy @ W, ol gEEefaer
‘?ﬂﬁ?\ : +H ™ w R g,
MRt g waT T fEr & T gl
s T FEFARE F 3T

3. fFad 1
4. 31 ar ssele a1 et 1
78. u s the microtubule-dependent
r f a freshly purified motor
r ling yeast, a researcher set up
t b d gliding assay. In such an

crotubules are fluorescently

( end, the researcher observed

that thi t rotein moves the microtubule
d t ‘its (+) end as shown below:

ti ied motor protein is

1. Dynein

2. Myosin

3. Kinesin 1

4, in or Kinesin 1
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79.

79.

80.

22

st (G A) aur s @ e aore S # g au s a B R T
(¥ B) e & a3 €1 gl
: : A Mad2 (1) | Cdc14 wfdhgor
TdH A TdH B A5
A | TR (1) | ER¥ deal d B Meml (i) | Cdc20 BRpaTT T
3rargofy QﬁT:!?FI' A%
B | cis — vttt | (i) | Foidfiar —ofdq C [ATM, ATR| (iii) | p21°" &7 weae
s (iv) | dow Brar &1
C | trans —tean | (ii1) Cop 1 gfeshT Hpelel Tl
D | Cop 11 (iv) | et -orethe TR, MO & W S 39 A A
L ey e Ft { s
E s | (V) | o &g hae @ 1. A-iv, B-i@arif C - iii
e 2. A—ii @iy, BT, C - iii
, , 3. A-ii,B - T iii, C - jv
;;Tﬂ:ﬁ;mmaf”* I ST A AT B i, C-

1. A=(iv); B—(iii); C—(v); D-(i); E-(ii) ,/'f( 80. Celll cycle checkpoints are surveillance

2. A=(v); B=(iv); C—(); D—(v); E—(i) .-"'Ir mechanisms that ensure order and fidelity of
3. A—(ii)); B=(v); C—(i); D—(iv); E—(ii) J ! events of the cell cycle. Given below are
4. A—=(iv); B=(v); C—(ii); D—(i); E—(iii) | \soﬁle of the checkpoint proteins and their
ctions.
Given below are organelles (column A) and 4
properties associated with the organelles A Mad2 (i) | Prevention of
(column B). %4 i Cdc14 activation
g B | Teml (ii) | Prevention of
¥ ]
Column A : Colunn B Cdc20 activation
A | Lysosomes | (i) | Antdrograde C | ATM, ATR| (iii) | Inhibition of p21"
transport from (iv) | Inhibition of
. ._ ER to C’Olgl separase action
B | cis — Golgi | @Gi) | ‘Clathrin — coated
{ vesicles | Match the checkpoint protein with its function.
C | trans — (i11) dfop I vesicle 1. A-iv,B-iandii, C - iii
Golgi | | | budding 2. A—iiandiv, B -1, C -iii
D | CopIlw o0 | (iv) | Mannose-6- 3. A-ii,B-iandiii, C - iv
vesicles phosphate 4. A—iiandiv, B -iii,C-i
“41 receptor
E | Endocytic f (v) | Protein aggregate 81. MUY TF ¥ URIaE. TnX, & HASHT
vesicles for secretion ' ’ ’
fhar § awr 3@ gfasfawa dfa =
Choose the option that matches the ggdlelT  agdtl  TnX IJhHA T T
organelles with the most appropriate RyFedy, o AT & 1Y, IA737 SaT &
operty. NIRRT i
Iﬁﬁ(iv); B (iii); C—(v); D—(i) E-—(i) Sl Sita T F 3eT o ST ST T FdA:
2. A—(V); B—(iv); C—(i); D-(v); E—(ii) IRTARA Hollell favge ghfAa fFa Smd
3. A£(ii)); B-(v); C—(); D-(v); E- (i) &l o § 5 IRIRS P I 36

4. A—(iv); B—(v); C-(i); D-(); E-(ii) 39 T - ¥ @ Ao @Er ¥

FIRT T ARG, FIRET T HT T ¥E AT F &
¥ FH T FIAREOET A gRRTd 1. TnX, EY&N IRIAROT Y IR, TRAOT
A FERET R g 1 Sefg H &

2. TnX, T Tl fARISe Ioraifere wsha &
3UAT A, YRIAOT T B
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81.

82.

82.

23

3. g4Y & Uehdl Toofh IAATAT 8 &l
4. TnX, HiARTATeT Tsha @RI, IRICRUT
T B

You have discovered a new transposon, TnX,

and would like to identify its mode of replica-

tion. A heteroduplex of the TnX sequence is

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.

T Adldd: Ugdled I 39 & 99, S« dg
HeLa I3 & T 3U-Hmet Ty @
AT Srar §, & eRor & v ue et/
FoaRE (- ) g STARa (+ate)
FIRAFIAT & 3eiua-afhiAad FfAeT Sicad
(FACS) Rz et T faeelvor & gl

“i
‘=Drug’ ‘4Drug’
s s
S S
2n 4n 2n 4n
Relative amountof DNA Relative amountof DNA
‘4
3qUeFd FACS , & YN W ITg
1. RAHT Tk HI G, HTEAT HI|

2. _ITAPT Th &I S JAEAT |
3, PR T BT G, /M HaEAT &I
4, FRAFT TH T G, 37TEAT F|

of

To"assess the impact of a newly identified
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’ ‘+Drug’

No. of cells
No. of cells

2n 4n 2n 4n

Relative amountof 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 { 1

[

83.ﬁ?¥rH®WDNArafq‘iﬁ3¥a’f9§@Kq"r,
AFFT &, T A &R & HEIUT TJAT
gue Y 3T @ # gHa A
' gefeey HYaT B

- o
Y J

].fI)NAajaYI TroTers
L@ Tass [0 [ & @ ame
\ &'j F Syn TEIOT
(B) | B& (i) | & IOIT &RE
s & Anti &7
(i) | =isr wereT @i
(iv) | goerr Ut @i
(v) | gtsr 3mvensr @i
(Vi) | acerm 3r9ene @

DNA gdtl a7 3o IUIAf  (FIssh
3y afead) = @er e Ao g §
¥ FiA-A1 geMar g?

1. A - (i) (iii) (vi); B - (i) (iii) (vi)

2. A - (i) (iii) (vi); B - (i) (iii) (v)

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

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

83. 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 | (i) | Syn conformation of
the base to sugar
(B) | B form | (ii) | Anti conformation of
the base to sugar
(iii) | Wide major groove
(iv) | Narrow major groove
(v) | Wide minor groove
(vi) | Narrow minor groove
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84.

Which of the following combination
correctly depicts the types of DNA duplexes
and their properties (numbered within
bracket)?

1. A-() (ii1) (vi); B - (i1) (iii) (vi)

2. A -(1) (i) (vi); B - (i) (iii) (v)

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

4. A-(ii) (iv) (v); B-(1) (iii) (vi)

Foal oy o @7 RNA 3ihd T

HIfRAPIIT TUT AR & Hﬂaﬁ?r
grar gl
RNA 375

AUG AUA CUG UGA CUU AGG CUC
UAA

84.

8s.

TS IHATAT AceTST IHeJshdl fAe=tad &:
ELIREAICER AP0
(a) | Met-lle-Leu | (i) | Met-Ile-Leu-
Trp-Leu-Arg-
Leu
(b) | Met-lle-Leu- | (ii)) | Met-Met-
Trp-Leu- Leu-Trp-Leu
Arg-Leu
AT TUT FAROTRIHT H Tl
Yeerget & TE WA A @t LA
L (@) () 2. (@il
3. (b) (i) 4. \(b) (i)

Imagine the following RNA sequence is
translated in the mammalian cytosol and
mitochondria. ; -
RNA sequence: \ (

AUG AUA CUG UGA CUU AGG CUC
UAA

o
Following are , some putative peptide
sequences [
Cytosol | Mitochondria
(a). | Met-Ile-Leu (i) | Met-Ile-Leu-
| Trp-Leu-
| Arg-Leu
II(b) Met-Ile-Leu- (i) | Met-Met-
| Trp-Leu-Arg- Leu-Trp-Leu
4 Leu

r
Find out the correct combination of peptides

made in the cytosol and mitochondria.
1. (@) (1) 2. (a) (i)
3. (b) (1) 4. (b) (i)

wh St A, T ww ¢ R R
R HE R g sae gaiad
fhar 5= & faw f& g @ear qun

¥

[

24

f/

p

f

)

HIRART TEIT T Hfrd &1 E. coli &
gldeicdsT & 0T & aR 7 # wUd
fowT o a3 g

A. SeqA ATHF T HIETT GarT FUATRITRIOT
AT oriC (FhicrdeT Hr Icafe) T Ui,
SR faaeT & TReeT &I JehaTl &

B. wfdshfdas & 9Re= & fv DnaA 9=
&I 3YSASHAT Teh HgcaqUl HTTRIhll &
C. Fifh gfdspfdae yRe & fdw ADP &
5o TR AT 3maedwar 8, ADP: ATP

T 3T Heeaqor Bl {

D. Sfdhfadsl & IR#T & faT ATP
STellqeesT &I, ®ehd Uil gaRT Hda
N HT o7ell, FefFAq F:ar Bl

SR FEA & Far W@ it

LAFnB | 2. BarC

3. ¢FarD 4. DIAmA

In _é:ll organisms, it is critical that replication
initiation be tightly controlled to ensure that
romosome number and cell number remain
apprgpriaitely balanced. Given below are
everal statements regarding regulation of
replication in E. coli.

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

. Availability of DnaA protein is an
important requirement for initiation of
replication.

. The ratio of ADP : ATP is important as
high level of ADP is required for initiation
of replication.

. Recruitment of Hda protein by sliding
clamp inhibits ATP hydrolysis required
for initiation of replication.

Which of the above statements are NOT

true?

1. Aand B

3. Cand D

2.
4.

Band C
Dand A

86. E. coli #, eI DNA uifedxsr I (Pol 1)

wfciepfcae fshar & Jforary i@ fovsrmar
¢, 98 9Ue difee A6 &1 99 0,
gfddhfas ar@r & 3E g & fau
fSFAER & Teos® Pol I | et T &
IR DNA @B &8, (A, B, C d4r D)
faganf@at &, Pol 1 @u/AT Pol 1l &@rr
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TIR SE F FEIRT A & TN A *3
ey Fi

A PO,-5’ 3'PO,
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,

faf@d carean3it & ¥ Sil9-ar v T@@r

&2

1. A Pol I &, R Pol I & a1¢l, fawaRe
el

2. PolI3am Pol IIl, 34 # & forelt & o, B |
ar C St & w1 ofr feaRa 7 g

3. Pol I @aT Pol Il gt & C fawaRa gwml

4. @1 D Pol I &, Wq Pol III H[y e,
freaRa g :

f

« f

L
In E. coli, though DNA polymerase I (Pol I)
plays an essential role in*the replication
process, it is not the major polymerase.
Instead, the enzyme ™ responsible for

advancement of repli_catioh fork is Pol IIL
From the four DNA structures (A, B, Cand D)

given below,| students made several
interpretations 'about the shorter arm being
extended by Pol T-and/or Pol II1.
".
i
A PO,-5" 3'-PO,
HO-3’ 5'-PO,
B HO-3 5'-PO,
HO-5' 3'.0H
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
is correct?

Y J

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.

W

87. Th FH U SiE] & tRNA SiiEt @
3efehfAd fohar | Sefh tRNA & —CCA
RY & @9 37 Fo Sl & Frr e,
et H 9§ Aer 9T, AT tRNA
% —CCATBY & WJa 3pha & 31T arel
ST off T FEIMAT RNA, & v &
A a IR A gl §

1. tRNA # —@OA Rr, 388 F& & fv

e A

2 tRNA & —CCA RRT & &9 3iegshet et
et 3 Igafea o, s dgoEe g8
FuR fFar srar g

ugthNAéSHTHCCAﬁquﬁWH
' % el ST S g

4 CCARR & doret 3fhat & 3971 arel
SNl &1 TrUffAe 3fferd, 3esh qRusde
94 g-RNA #1feaa Hures & el fomam
IS

87. 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 is not essential

for its 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 is 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.
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88. UF Foirac (et goar a1 & Siefer fohar
AT d1feh T gfAGTAF 3eideh (A TUT B)
ST T @19 AFe DNA ded (X) &,
fafafer & AuiRa frar a1 I | samEe
FT YA E. coli T TAART el ThaAT
I

Promoter

|ReporterGene2| Pg | X | Pa |ReporterGene1|

T& E. coli df3d fad3s 9idid, St DNA
ded X & A1 SO §, HT dedr A
3uftafad & 3eaae & afafafer 3ifea $ir
ST &, S et 3o # e far T B

100T —-~<

Reporter gene 2

501

Activity of reporter gene

% N \Reporter genel

—

Increasing level of regulatory protein

4

SR S, wE SeRadt £ foli
F1 XN & @
SUT P oA F Gl ¢, HA@A A R
e ame@th 7 @ @la-ar s
seaRadt waig F wiaadr et 4 AR @

3caRadd, st Fas 9aa
S gl

o gatar &2 L |
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1. 2.
1
,;: 100 F—/—F—F——F————== 5 z 100]
= >
S =]
@© W
+ 504 o 50
2 [
5 £
8 S
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< 57T g 5
—_—
Regulatory protein Regulatory protein

3. 4.
Z 1007 -l (1[0]
2 s
g g
< 50 > sof

[
t £
2 1 £
g Spe========- , &5

Regulatory protein

88. 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.

Regulatory protein

Promoter

ReporterGenezl Pg | X | P |ReporterGene1

<€

The activity of the promoter (as shown in the
graph below) is recorded in the presence of
increasing levels of an E. coli encoded
regulatory protein which binds to DNA
element X.

100T — =~

Reporter gene 2

Activity of reporter gene
19,)
(=]
L
1

\\ \Reporter gene 1

—_—
Increasing level of regulatory protein
F ]

The above expegiment is 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

;pg mutant strain?

v

]
J

.
.
o
3

L

e AR i s s i s
= >
5 2 £
= 2
O +=
o ®
5 501 o
[T
£ t
2 5]
a o
:7] L.
[ 5 &

Regulatory protein

3. 4. .
£ 1007 o () Bl ks
=2 2

T B

£ 504 ° sof

t £

qg_,- S e 1 2 5 2
& Y &

Regulatory protein Regulatory protein

89. Thd URHHUT UY & Uk YR H IR &

T Felell F dUT Th FE-TIT FEAG
F AlhT AT & Ig Fea AT ar ATEN
WIENT T AN T &1 Hehell ©, AT AR &
Y HERT SUT GIT & FhT ¥l T I,
Sy Ul w38 U
GieTeIss AWl H Th Jasld o g,
TET T Fead (RTK) dgerd gl
RTK & SR # 5 7 e U=l & &
HiA-AT AT &7
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90.

1. @fr RTKs & o7 3ifaay ges ga &
TYA g, TH URSIeel &, dUAT TH
HIAFIGAT @Us THH NET  erSAdT
FEAg AAfafr gord e e gaArfase
gl

2. 3I&HAR  RTKs Tdhehl g  TUr
FIAGEET & & AT Foldoll HI qeT
TET gfderhl HT TTAT H IRT Far g

3. gt TS AEr RTKs & ¥6ET &,
qUT AISCIERA §U TSN Fleed
TUT ALY EfdcTene FI Afhad AT B

4. RTK & ATY Heldail &l 4T hIfARIgedr
& H U TR FEAd &
FIHEBINAHIOT deh of STl gl diplAa
IS ACUTT ITET o DITAST gedl &F

H F3 T Jafsel df BrEmIResRd

T &

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 if,l:the
receptor protein or tightly bound the
receptor. Receptors in which the tyrosine
kinase is an intrinsic part of it polypeptide
chain are called the receptor=tyrosine kinase
(RTK). Which one of the following
statements regarding<RTK is INCORRECT?
1. All RTKSs have thr¢e essential components:
an extracellular domain dontaining ligand
binding site, a transmembrane domain and
a cytoplasmic segment that includes a

27

f/

¥

domain with*protein tyrosine kinase activity.

binding to the éxtracellular domain
induces formation of receptor dimers.
3. All cytokine receptors belong to RTKs
«and cytokine binding activates tyrosine
kinase and receptor dimerization.

2. Most RTKs aeF monomeric and ligand

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.

FeheaT & fahrE & & g9 & Se-areh3ge
She T 3de foRius S Aerers o
gl aEt St & aR &7 R T Fo U
fes1ad §:

J‘fﬁ{.

90.

A FE-H-AY  SURGAT  EaRT  TTeh3ige
SieT e & fasra # Wuifad ga §
Siafh 3e RUeR S Sr-w-a
EaRT FheeT & fIHE & aE o SATar
gl

B. #R--4T 3caRaclel garT reh3fde fet
FRcUT & Tdd H WUAT gd &
Safr e PRUE fe a-fLaRy
aammwa;ﬁw;@rmﬁm
J \

C. FHENN & ROT ¥ O THFE A &
gl Teeladl # FcaRadst & Biraedehdr
¥ s g BRUE e & @ vedar
H V. TF(H ORI e &

3o e s

D. e % KT &g T SIS A &
3 Todat #F ¥ v F SeaRad i
g S9fh g s Sfe & e
Tedelt & scaRadd IeSteT &
AT & fIT 39T+ B

SR YA & Pler-ar G At st

-

& T Tl &
1 ATuTB 2. ATUIC
3. AGuTD 4. BaarC

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-functionmutation.

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 is required for induction of
cancer whereas mutation in one of the two
alleles in tumor suppressor gene is
sufficient for promoting tumorigenesis.

D. Mutation in one of the two alleles in
proto-oncogene is sufficient for induction
of cancer whereas mutation in both the
alleles of a tumor suppressor gene is
required for promoting tumorigenesis.
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Which combinations of the above statements
are true for both the genes?
1 AandB
3. Aand D

2. AandC
4. BandC

T e & faHm qur 3EE WEY"A #
FeG Flerarel a1 Hgcaqul ofaTol § 3Uesholl-4-
ALAde de A FAIRGIS  JoT
aifgepratetst| TR HRAGT FHAT H T eIt
& VEGF-A, TWIST a1 @saeliet D1 &
AAATFT & ST GaRT 3eTehl HehtHdT ddT
RIS &THAT # AUiRd a0 & fav
qdigror fRaml e At J Sla-ar e
3Tad: WEUT Hhe[T HIAST & T80T
FY 3T 9T g2t 87

ﬂ
8
a
8

Proteln Expression =
{Arbltrary Unlts)
=
g
Proteln Expression ™
{Arbltrary Unlts)
g

VEGF-A TWIST CYCLIND1

d
8
a
8

Proteln Expression &
{Arbltrary Units)
—>
g
Proteln Expression =
{Arbltrary Unlts)
g

VEGF-A TWIST CYCLIND1 VEGF-A TWIST CYCLIND1

T

Two important features which aid the
development of a tumor and its 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 ¥EGF-A, TWIST and Cyclin
D1. Which one of the following figures is
most likely to exHibitithe characteristics of a
highly metastaticlganc'er cell?

=
§

Proteln Expression =
(Arbltrary Units)
-
8
Proteln Expresslon M
(Arbltrary Units)
g

VEGF-A TWIST CYCLIND1 VEGF-A TWIST CYCLIND1

§

Proteln Expresslon &
(Arbltrary Units)
a8

YEGF-A TWIST CYCLIND1

-
8

Proteln Expression »
[Arbltrary Units)
g

VEGF-A TWIST CYCLIND1
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ﬂ:ﬂf

VEGF-A TWIST CYCLIND1 |

92.

s

92.

F$ THER & A U AE qAr -

A Wg FF W Thd §, IREBear

TaSHIEI off saH nfAe &1 Jarfy grof

1 I3t 9 fRaR SIS arEg 3marr

W W g ¥ v owww ae §

R | R & O e FuE § @

FiT-a1 T TAE &7

. 2 UREe Terh GE @ ¥ o
FHIRAPISR & Ty F3d 8,

2. wH R 7 A A swEERE:
Wm@aﬂmw-ww;aamﬁ
gATASe g1 Gl 39-HhsAr HIfAFT
freel & IROR Hew § oY
. N-effer FIRmepeE &=t & @y

3. ROT gRAT F PREEEA 3,
PR aEd T e & Rfe
Frafesse ARt & @y T gEd
PREBT & Ta W R do &
Y YT gl

4. FTHARFE NET PRIGGR F A

[ v Ao o T WA BF & a

AT 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 is NOT true for integrins?

1. Integrins are transmembrane linker
proteins that link to the cytoskeleton.

2. An integrin molelcule is 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 in 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.
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93. guled Fdhgadfd Hpel (MHC) 3197 MHC
faeyer JH® T Sl & 5 @R Hifsd
2 & Ue FIRA & Fag W Fd MHC
3] Hecaqol §, 36 H$ FRUT §| e
FRUT & A Fa-ar agr a8 2
1. T #1 Fo7 [ F Ygid Fiel, HifAhr

AT T TGET § gHHN JATOT
T |

2. @7 [ # WA Yess ) v o, I8
gAY F AT & FIRAFT TohfAd § ar
3T & GEIe IR F Ty
EEEC!

3. @@t Idar I & s Fa-derss & e,
faeraeier T I3t fr carfdfrar &
forT adreTor e

4, gat 1dar I H v TT-Iwess & g,
¥ e & T Ffgsorar e @ |

93. 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 is important. Which one of the follﬂwing
reasons is INCORRECT? .
1. To display self class I to demom:tra,t{e that

the cell is normal and healthji.
2. To display foreign-peptide.in c{ass I'to

show that the cell is infected and to

engage with T helper cells.
3. To display a self-pgptide-in class I and II

to test developing T cells,[for autoreactivity.
4. To display a self-peptide in class I and 11

to maintain tolerance to self-proteins.

o
94.
Hohd gl oot

TASIUI3iT gaRT HRIUIT HeheaT (Fe7 C)
I

e steeh fAWUL AT DNA a1 RNA Hsflel 3@

(T A), 3o Tolld YR (TAH B) Joar s«

1 A B C
(a) guersfem B| () DNA | (x) sfie affwme
(b)yweEere-ar | (i) RNA | (y) T ahifRrehr
fasoy RAATIRF AT
(c) HTLV (z) ThcRIRISRT
ERETICEA
TE TSIl & Tl

1. (a) () (), (b) (ii) (y), (¢) (D) (2)
2. (a) (1) (v), (b) (1) (2), (c) (i1) (x)

29

3. (a) (i) (v), (b) (ii) (2), (c) (1) (¥)
4. (a) () (2, (b) () (%), (¢) (i) (y)

94. 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).

A B C
(a) Hepatitis | (i) DNA | (x) Burkitt’s
B ymphoma
(b) Epstein- | (ii) RNA| (y) T cell
Barr Virus leukagmia
(c) HTLV (z) Hérpe;tocellular
[ carcinoma

Find out the correct combination.
L. () () (0, (&) () (), ©) (i) (2)
+ 28 () (i1) (y), (b) (@) (2), (¢) (ii) (x)
/.ﬂ’ 3.4(a) (i1) (y), (b) (i1) (2), (c) () (y)
f 4. (@) (1) (2), () (1) (x), (c) (i) (y)

")

oget # MU S aur AR auNAT AT
gémz@za%ﬁamaawwmhﬁ@r
Tga 44 T-DNA AIfead  afesaesia
BeyRaciolesl Faem &ar &1 wh @ A,
Th 9GRSl 96T &l Slolad fhaAT 1T, THh
ST “A” & 3 T-DNA (TaH &
FATATSET Uiy ST @aATase an) &
gfetaes garTl T, 9@ &l EFORTETOT
AT F, Gl gt Y S FeArAS S &
foe gfaer: Faeaierar & faw 2:1 3edrd
ﬁﬁﬁﬁrﬁlﬁgaﬂlﬁﬁmgﬁmm%%
1. 3caRadl Tellel g YR T Teollel A
faganfsra =7t g3l
2. Sl “A” & IcuREde, 7R JeAPlade
GTdehar IRT FRaT B
3. Sl “A” # 3cUREc, ATCl JTASCHG
# grasar IRT T gl
4. ST “A” # ScaRdcs, JIHAsl blcdehdl
aRT &ar B

95. Identification of genes that are associated
with the development of male and/or
female gametophyte and embryogenesis in
plants is 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
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“A”. Self pollination of the T, plant

generated F, progeny that segregated in 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.

o T, H 9T faer F e, iR
Lin-3 9ISt T et Tl &, S T Joddr
THE T ©: HING G R (VPCs)
W fug de-23 AT & @Y FAIhaT
FAT ¥l HedlT FUHH HIRAAT TrAufds Fafa

F e ¥, 9@ & VPCs (PSp @ Plp) A | 2

gfadhas Aafa & 3™ § (P6.p) AY VPCs ;‘
I Py @ 3wrd § o ScaRadf
(FTH A) TAT FIEIOTIERT (TFH B) =T arforepr

A ey &
TAH A THB 4
A|fRF-3F & |1 |P5p,Po.p
& P7.p eI
3] g e
g P4paur
1 . [P8.pefadas
(e @ s
. &
B |foe1-3 &1 grér i | Sgemar
& TUT W23
T Fryaed
C|Rs3 &7 |iii |P6.pwrafds
# fRmEe | Aafa & 3garay
I g dar A VPCs
\ Jciraeh faafar @r
{ 3T §
D' |Re-3 fr v | {8l VPCs el
sfasfeatea Fafa # 3gardy
e

e 3cafadt & 9f@ig o80T ST & @iy
gAfIT

1. A-iv, B-ii, C-iii, D-i

2. A-iv, B-iii, C-i, D-ii

3. A-ii, Biii, C-iv, D-1
4. A-iii, B-i, C-ii, D-iv

96. 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 VRCs adopt the
tertiary fate. Few mutants (Celumn A) and
phenotypes (Column B) are listed in the table

given below. _rr" )
Column A [ Column B
A |Loss of function |i | P5.p, P6.p and
of lin-3 Y P7.p adopt
o1 | primary fate,
| ! ( P4.p and P8.p
adopt
secondary fate
B [Loss of function | ii | Multivulva
' ||of lin-3 and gain
\ /' |of function of let-
&'j 23
C |Reduced function | iii | P6.p adopt
~of lin-3 primary fate
and the rest of
the VPCs adopt
tertiary fate
D |Overexpression iv | All VPCs adopt
of lin-3 tertiary fate

Match the correct mutant with the observed

phenotype.

1. A-iv, B-i1, C-iii, D-1

2. A-iv, B-iii, C-1, D-ii

3. A-ii, B-iii, C-iv, D-1

4. A-iii, B-1, C-i1, D-1v

97. €. TSeod $UT TMRIca dUT YIS,

e & AT &1 39T Far gl

JTTH RS JAFA & [Farg H gar

JESI-3TERX 98T &l TEATTAT & 817 4-ahifRrehr

WoT X gufaey [AfAE S@r a1 d&har gl

30 W O YA fwiad g

A. & 9d 4-FIRAST TWOT W P, HIRAeAr
AP & Sy § a EMS Fifdeer ar
MS FifdwEit 7 fFnfaa gel aur #i5
3T IAIT AL

B. pop-1 @& soif #, @&l EMS TH
FINFA E RIfRABRI a7 1y 2
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C. 519 ABa @ ABp & 1< 3chfAd g9,
3oteht ATl &1 Y IchaAUT gidar & aur
IS HHATT HUT 7! Selcll|

D. 3cqRadt glp-1 I@c AT & HoUii #,
ABp, ABa HIRIHT & FIART I ¢

IRIFT FYAT F FA-T T &2

1. A,BaaD

2. A,BauC

3. B,CaarD

4. A, CaaD

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 linecage
and also in the establishment of dorsal-ventral
axis. Following are few statements regarding
this:

A. If'the P, cell is 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 andipo
normal embryo forms.

D. In embryos whose mother havc!;putgnt
glp-1, ABp is transformed ingo cell.

Which of the above statements.are true?

1. A,Band D 2. A,Band C

3. B,Cand D 4. A,CandD

/.ﬂ’

-,

BT & qF oM R A TSI
387 fAfdes (& SR g ddhdl e

D_Facq’ [AwRwReieor

E. GRRIAT HReTa T|OT 50T & e &
| TS T gar

SRIFT TSI T HieT-AT HATSIeT HATceh Iehed
F e oUT & QI IO e # meam?
1. AT A

2. AT BaarC

3. AF B, CAAGrE

4. AT B, C, DdUTE

98.

99.

100.

Following are the events that might 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 in the presumptive dogsal side of the

embryo deficient in maternal gurken?

1. A only _rr" )

2. B and C only

3. B,Cand E only |

4. B, C, D and E only

[

aﬁmﬁr#%%mﬁqﬁraﬁw
. FE I, mmmﬁwwqﬂﬁ
g39?
I@Waﬁﬂﬁmwésﬁw
# FGF8 §auT ZanT 3¢dd &al §
‘T Aol gfed dgr g
tﬂ'c:gﬁaa?raﬁﬁm aur o= a9

f aﬁwwﬁwmm|

3. gfg:fAer afed gem g & drg
UEle, TS HIP-UT ¢acl & 3T A,
@I S|

4. df¥eRT IMYET & @Y GlE Yeloielel afed
gl

. What would be the effect on newt limb

regeneration, if more than 90% of the nerve

supply is 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.

T A A e A enfAe g, sy
gisfesT I 3FdT AT EBRI ST 3108 diaehr

Beell W UG T 350 kDa TSR
¥ F Oy yaEatFan e Aenfg 37
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# ol fasra & RPufd gur EBRI, Na’ . 5 2
T K’ & TR @eT 3mom & g @ R Efm- Efo T
o | 0 olo0
[ Jeern T~ [0 x 2 -so—jr\ €1 § o [c1
%-100— %-100
= T T T =
Unfertilized egg 3 1 1'||:e(s)3 4. ' 1'|llz|e(s)3

o N

mbrane potentlal
_

o 3
Membrane potentlal
_—
2. 8
1 1 1
—
brane potentlal
—_—
£ - 8
e

[C]
50 =100 l I I [I]]I o© -100
§-100 ' 1'mz|e(s)3 1 'I'mz|e(s)3
Time (s) 101. WieSIftww aedl #_wh ﬁfﬂ%mgaﬂ
e et & & Fa-ar e & g 1- HRHAT WO FEAE (MAPK) Brerdra
3 dbs 9 TH 33 & 3 & ufa & fS@d MEKKI(a MAP3K), MKKI (a
Fsaaa gfafaffca aar g2 MAP2K) daf MPK6 (a MAPK) enfier &,

3 FH A IMgHHAG: AHAT A S

] - A tevegs wid SR sede dw S
‘gf‘::jr\ I ‘;T""’ WV &l FHRT MPK6 T 3Hejo@s #R& X’
£ = © 5w 1 | @I SERIREhd TUT AThAd T § 38h
L SR | | g srohdr R & R waw w5 S
3 e a4 e FTd §l MKKI seaRadt WREies
5 ] 5 a3t mic] YT & & 3T oRad, T
(Rl NG | i
5100 5100 afha (CA) ¥4, Fadad: Jffcafdad &
s N T SWE avdl W ORERE g e
FYAT A ¥ HlA-97 FEY 87
100. Fertilizgtion in sea 'urc}.lin' involves 1. CAUredt & 3edaa & 399 & o ‘X
interaction of sperm Bindin with its receptor >
EBRI1, a 350 kDa gf‘ycopr tein on the egg |fsAd g
vitelline membrane. The plot given below 2. CA UGl # 3egaent & 3T & o X
level of EBRI4Na" and K. in ah unfertlised e 8 e |
edg. b, 3. Kl dedt # 3edI9et & 3m3ma & o X
i | FirfId g
[ Jesr B~ [0 & 4. 3idy gfaser & faT KIarey |fgsoy gl

101. A specific Mitogen Activated Protein Kinase

Unfertilized egg (MAPK) cascade comprising MEKKI(a

T 100 MAP3K), MKK1 (a MAP2K) and MPK6 (a

:%E, g MAPK) is activated sequentially in that
2 order in Arabidopsis plants upon perceiving

% T 0 T[C] certain abiotic stress stimuli. The activated

-E S0 MPK6' phosphorylates and activates. a
£ 18— transcription factor ‘X’, thereby making
T 1 plant tolerant to the abiotic stress. Two

! _I_":e (5)3 different variants of MKK1 protein, a kinase

] ) inactive (KI) and a constitutively active
Which one of the. fO“OWng graphs  best (CA) forms were expressed independently in
represents the condition within an egg 1-3 mkk1 mutant Arabidopsis plant. Considering

seconds after fertilization?
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above facts, which one of the following

statements is CORRECT?

1. ‘X’ will be activated even in 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 in KI plants

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

aredt # gfadad 3UETSt F aR A T
FUeT faraad gl

A. TIRIAATICH 37 qaane TiAsT et

& U1d H@eHT & TR garT
Heafda g1 gl

B. et dur AGTer # AfFAT @t s
dell ga §, S 31 urgdr &1 Fariegsadr
(T Hed) F FA FA

C. aaeifas Jaseaesy uiedr #
NIy w9 7 AT qur wafed g I“J
D.rgdf & & 30T, Uedoss (AT I |
@) Fafed R S € 9w Fo
At ¥ gur WSt ¥ IS T@E
T & faT ST & o o & A
Bt % A B Tl F SRR
T &7 Vi

1. | BaurC 2. ®T AQuTB
3.8 C . 4 #;HT ATUTD

-

Given below. are Somel| statements on

secondary metabolites in plants.

A. Glucosinoelates are synthesized by
elongation iff the length of side chains of
their precursofjamino acids.

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

C..Cyanogenic glycosides are produced and
stored in 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

103. Th MuHcl A ISH ScuRadt H fapfad

T, o8 Ueyauie A AHAT FRS
(PIF) F¢a Tewdl & H& & &1 o)
I A faRfad 3caRadft grgdt & ofafor
JFT & §R # @5 aRFeuad gEarad $r
=AY

A. UTeY o SISTUERR JeRid S|

B. 9req 9igRkd gl

C. Jrer-IRd il Afshfad g

D. disias gol gl {

SRS IRFeTA3 & BT G F d
FlT-a1 T 87 { r
1. A, BaarC

3. ACaarD

[

2./ A,BaarD
' _4. B,CawD

103.* 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
Jtant plants when grown in dark:
g Plants would show short hypocotyls
.rPlants"would be etiolated
. 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

104. &Y Uedl ¥ wafegd s dgar @&

gfepam3it & 3uAter & foar Jar g

(i) SepTer HYUT

(i) AT & SFelel

(iii) FETEFaTSS, U e o9
3fawTe] Icdrel & Scure

(iv) PSII & DI 9d=T $r &ifa

IWFT 2T & YR W YRR FeHeT

gfed grplt S

1. ol gehrer oferdr, Jeprer Heaivor
39T g e B

2. AT Gehrer clerdl, FSAT Sfefel H qoTaT:
39T g e gl

3. AT geprer dadr, FSAT ST dUT
3MANTe] 3curel T T F 3uA AT grehr
gl

4, TAAY geprer draar, D1 9T Fr affa
W S
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105.

The photon intensity captured by green plants

is used in the following processes:

(i) Photosynthesis

(i) Generation of heat

(ii1) Production of toxic products such as

superoxide, singlet oxygen etc.

(iv) Damage to D1 protein of PSII

Based on the above facts, photoinhibiton will

happen when the

1. entire photon intensity is used for
photosynthesis

2. excess photon intensity is completely used
for heat generation

3. excess photon intensity is used for heat

generation and formation of toxic products

excess photon intensity leads to the damage

of D1 protein

4.

ey A 3 aihan3t & et A, TOH
I & orsel &l &eT 11 & SUGFAad Asq &
g gafad #i:

T 1 TaA 11
A | o & () | drvarg aafr
aTeTRA
B. | afofafos (i) | T gEr Jz
3 TehdeT NG
g . {{
C. | MAMP (i) | R SfeT/NBS-
LRR 7Y
D. | gorrdr— vafda 4 (V)| emerstetar &
gfereT { “{ﬁ»mr st
. 37aRIET

1. A — (i), 'Bﬁ(iv), C—(i), D (iii)

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

With reference [to plant biotic interactions,
match the terms of Column I with the most
quropriate term of Column II

¥ Column I Column 11
A. | Phytoliths of (1) | Phloem feeders
Poaceae
B. | Salicylic acid (i) | Decrease in
signalling stomatal
pathway aperture

¥

[

34

106.

p

;.-"

106.

C. |[MAMP (ii1) | R genes/NBS-
LRR receptor
D. | Effector — (iv) | Mechanical
triggered barrier to
immunity herbivory
1. A—(i), B-(iv), C-(), D-—(iii)
2. A—(ii), B-(i), C-(i), D-(iv)
3. A—(iv), B-(ii), C-(ii), D-()
4. A-(iv), B-(), C-(i), D-—(iii)
SOTAT-HaTT IMET FSaH (Pya) & 3o

& & i smsadelad gk (IPT) &t
faficatda aa dRele ddfg Gradt @
15 Reft & R Sroména g R
deaeard 7 e & fow gedtas far s
7 ReT & gltEsT & 3 F qRehe et

A uRadqa Far F FE IRecward

gE&ATfad i It
A T #ReT S qwr e ww &
3B T

\?’trrc:cr TaE I g ARG @

qed 33

YhR & grgar Hr  3UeT
~EEFEAT T FTaaR 3curg gl
ﬁ). gey, do¥ YhR & Uiedi I 3fUeT
Veafleh 3 FI ITAR 3cdIG G|
IRIFd IRFeTARBT & HFT TS § o

HieT-TT Ter g7
1. AgarC 2. AdurD
3. BduarC 4, BdarD

Transgenic tobacco plants over-expressing
isopentenyl transferase (/P7) under the
control of promoter region of Senescence-
Associated Receptor kinase (Psarx) were
exposed to drought for 15 days followed by
re-watering for 7 days. The following
hypotheses were proposed regarding changes
in the transgenic plants at the end of 7 days
of re-watering:

A. The plants would be wilted and fail to
survive.

The plants would be healthy and survive.
The plants would show higher production
of cytokinin compared to wild type plants.
The plants would show higher production
of absicic acid compared to wild type plants.
Which one of the following combinations of
the above hypotheses is correct?
1. Aand C 2.

3. Band C 4.

B.
C.

D.

A and D
Band D
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107. FrE & 30T & 9T UA HIAF3T (OHC) &
AT 1l FT AeT FUT o A &

107.

108.

A.

E.

TGUEHATH T Afrierdr #r fger W R
SEg JH HRSR (OHC) 3gfad ar
sfagfaa g &

. OHC 3refdientor & fawaRd ot

FATATHROT & TGHRA Blell |

. &eafa & 3 gUr Tosear : OHC &7

A &, TIHIOT TAUT FAEhoeT Zan|

. OHC #r TagaAeferdr &r a@ﬁara;uﬁa-ér

Uel & 3YaTgr dfenr I s ad gl
aqfer-aiad el & 3edIvel &1 OHC
W T Sccdoleid gl

T AFcdl A & HIT-T1 el FAAT T
gfafaftca #ar &2

1.
3.

The

A and B 2.
A and D 4.

Cand D
Dand E
f
describe the

following statements

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

A.

E.

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

. The OHC are lengthened in depolarkzation

and shortened in hyperpolari.za"t?t-)n,._'

. The OHC decrease the amplitude and

clarity of sound by shortening and
lengthening.

. The efferent nerve:fibers of olivocochlear

bundle modulate the sensitivity of the
OHC '

The effect of|stimulation of olivocochlear
bundle on,the OHC is excitatory.

Which -one 01' the options given below

1.
3.

represents the CO(;éCt statements?

A and B Y 2.
A and D | 4.

Cand D
Dand E

Fiewifoie ITEA (SA 36T @ afaws
ARFd v AR F AR g
ﬁaﬁasﬁﬁwﬁwa%@n&rw
Brocolapris

A.

B.

C.

g &l

gfgemelr K arfaoRes ifmmsit &
ifereraor SR Far

IfARE g A g “grRIEue
YR FGRT ST B

108.

1§

\

109.

D. M, #EHIRTash afgdl & Afshaor & IR
eI IRHIRAST cAMP, Ca’™ JoTreil
& Gl N AT HCT B

T YA dTel Sk Hl o |

1. AgurC 2.

3. ATuTB 4,

BauarC
CauarD

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 _}f channels
are activated

B. The outward K* €auses hyperp(;larization
of pacemaker cells

C. The inward “funny current” of pacemaker

potential is increased f

The inéreased intracellular cAMP, induced

by activation lof M, muscarinic receptors,

“slows the opening of Ca™ channels

Choose the answer with correct statements.

1. Aand C 2. BandC

3./Aand B 4. CandD

éﬁm@%@w@@ﬁaﬁmwéﬁ

s CHESEE G e S

TSR &l W Gl HFR&r (MC) #
APt MR F 3N gd ITF
eAfARRT 3id A aifaeher gar g1 s
FIAPIT & dg FT FR FF gEarfad
FYUAT H AT g:

A. GC & o faRmait & 3ifdardy qur
3argr eHAfAeE 3uRRyd 8, W MC
# ar st 7 gafaer qur RAiRker
3ufeya gl

B. MC & 39T GC & Searedfde ara &gl
31faF gl

C. GC # 3(TaTéy erafoier Mg/ &5
SfedYr TEedr §, wg MC 3 Rt
3R gfaey @ g

.GC & g i & 9 Jacdfas g
@I AR 3AEThd 3H¥h §, g MC &
gg FIvg gl

E. MC & & fam3it & o 3ifaeifesd are
& AR A0 g, W GC & a8
IR HOF B
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F. GC& 3qarel Y # ol fedes e
Y T fIR Srar &, W MC &
RAINERY Y & 38 9 mm IRT 3ieT Fr

RE gl

IR HUAT H T BlT-T T 81 &2
1. AQuB 2. CaurD
3. EduF 4. BaurF

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

arteriolar end. The difference between these

two capillaries is 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.

B. The hydrostatic pressure in GC is higher
than that in MC. /

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

D. The difference of hydrostatic pressure
between two ends of GC is relatively
more but it is negligible in MC. .4

E. The difference of oncotic pressure
between two ends of MC is négligible
but it is relatively more in fﬁ(i '

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

Which of the above st?temernts are

e’

INCORRECT? |

1. AandB . 2. CandD

3. EandF 4. BandF
o

o9 fordl Fepre R F1 AfSeaa: favga

T T, dg H?ﬁ?—f g3 Ty

St aely & fOEaRoT fRAT TR 38

gpuel H FHEAS  GANCT e,
Jeuedrd RS s YO T wemew
T T e A A A

AR & fATShT faeaor @ 9l a% &

RrEaoT Y FROT

B. U2l & 3fAfaEaRor & feolr ST 39T

Fr AR foRar

C. 9 T% & faTRoT gaRT THE 1b Haer
it XA e g8l

D. @Hg 1b HACT dfept W & a-9R_eh
dREr & 3T i, e oeft &
3T T o ST A X I A

E. §7g la |38 Af¥e I alfeolt Ssdr a7
&y oS o

F. @ la €& dfFshr Yt & 3edive =,
S a3 afFamEr & 9 & 3mgfd @
e AW I A, IAR PSP &

3cUTeel HRIOIT o :
SRR e F @ Far (@) w6
1. AT B 2. @auwD
3. EQurF £ 4 CandF

110. When a skeletal muscle was passively

stretched, it ‘contracted feflexly. However,
when the imuscle was over stretched in this
way it showed sudden cessation of
ccﬁrltlraction followed by relaxation. The
following statements provided the possible

i exgianation of these observations:

A./The passive stretching of muscle caused

stretching of muscle spindle
. The oyer 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 la 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) is/are

correct?

1. Aand B 2.

3. Eand F 4,

Cand D
CandF

1. [ 3y & [T 3wt &

HEGASS H  AAIFT  PIRAPET
3AEThd Scutest arfaar foeer g o=t &)
SHAEEIEIR RG]

- Vertebra

Femur = +="+ Rib

1. 100 2. 100,

Cellularity (%)
Cellularity (%)
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111. Relative rates of red blood cells production in
bone marrow of different bones of different

112.

Cellularity (%)

Cellularity (%)

1
20 Age(years) g

ages are shown below:
Identify the correct figure.

-
-
8

(O]

_|

(HPA) 3767 & f9dsT &I g2ifar &1 Sas

QT F FEAET TR A REdT IRua

Cellularity (%)

Cellularity (%)

Femur

Cellularity (%)
L

P

Cellularity (%)

CORTISOL (-) /)L/”

CRH neurons

c CRH

PITUITARY

m CORTICOTROPH
\

Supraphysiological

ACTH

BLOOD GLUCOSE |

INFLAMMATORY
RESPONSE

CORTEX

levels of ACTH

! 2 o
MELANIN
L | cormisoL |APRENAL [ SYNTHESIS

1 MELANOCYTES

SKIN DARKENING

F THaT ¥ SHR:
1. HefAd yferalt & dur gefid &d
TP TR

2. R AR # geftr aur =& &7 qigeor

3. R #R # &77, &Rd T&d Tl T

aur sifaauisar
4. T T A Jefer qur winla wfaweh a7

v 1
20 Agelyears) 7

37

112.

17

CORTISOL ()
A
CRH neurons
L 4
& ORH
O PITUITARY
—] ¥ CORTICOTROPH
PKA
\
Supraphysiological
ACTH levels of ACTH

' MELANIN
L | corTIsoL %%R:TN&'- SYNTHESIS
1 MELANOCYTES

BLOOD GLUCOSE T SKIN DARKENING

INFLAMMATORY
RESPONSE

The above figure depicts-the regulation of

hypothalamo-pituitary-adrenal (HPA) axis.

Changes in cértisol level in Addison’s

disease can lead to

1. suppressed immune system and increased
blood glucose level

2. jgain of body weight and lightening of skin

3.4 loss of body weight, reduced blood

J glucose level and hyperpigmentation

4. _iqcre;a'éed blood glucose and activated

f immune system

113. T 31T Hir 9HSH 99T Tk F 9dAE & 39300

T FY T DT FAEFHT =@ & wreg
RFYesT 3l I T arforerr gafdr &
F~ A3 & St &7 UeheaT

Appearance of genes in F~ cells

Hfr 1 Genes et f ct d* b*
Time 6 24 34 49 54
Hfr 2 Genes b* d* ct f* gt
Time 1 6 21 31 B3
Hfr 3 Genes d- c* e g
Time 4 19 29 47 61

(@FT & fAde & g T )
et 3ea wred T I
Sl T A ©

A. egbdcf

B. fgbdce

C. fawm ga& &g & gt 32 fAee
aur £y b & & gl 30 fAeTe
c dul e & da dHr glr 28 fAee
dqur baUTcis & st &1 glr 20 fAeTe

D.
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3ca]T T T AT & 114. The inheritance of a given disorder is
1. A.CgarD 2 BaurC recorded in three small families shown
Y ' below:

3. AGuB 4. BauD Family 1 Family 2 Family 3

113. The following table shows mapping data ( )—’—| | '—|—| | '—|—| |
from three interrupted mating experiments
using three different Hfr strains and an F~ | | | i [ |
strain: I:l O

Appearance of genes in F~ cells
Hfr 1 Genes e* f ¢ d*t bt Based on the above limited " information,
which one of the following inheritance
pattern best explains the obsewatiops?
1. X-linked recessive .
2. X-linked dominant g
Time 1.6 21 31 63 3. Autosomal recesgve
4. Autosomal dominant

Time 6 24 34 49 54

Hfr 2 Genes b* d* ct + gt

Hfr 3 Genes d ¢t f* et gt

Time 4 19 29 47 61 £
115.+ Ueh 9igd & 13 3caikadr offgr g9&Fa«T (EL)

(Time is represented in minutes) F | F¥ UEAET ST ¥ e TSR oTeTUTHERT
The following answers are derived: f

The order of genes is / weeEeras (LR) §1 3 ER T LR e
A. egbdcf | & g Ig 9f@a fear srar § % DNA
B. fgbdce %WW%I eyl EL d2T LR JeshaAt
The distance between . 2 .2 \ﬁ .
C. fand gis 32 min and between f and b ) W E' [ T E
is 30 min . Fr GIeToT gHeor fRAT I™T JUT 3T
D. cand e is 28 min and between bll_a'nﬂ c GdTeT & RN AT | SRRy, F, aor
1s 20 min -« . L
The correct combination of ans egs i§' TRTOT FEAXOT AT Had F O DNA
1. A,CandD 2. Band C g & forv fageryor forar amam| X fowr
3. AandB 4. Band D H AdeT & I&IUIRY dAT 9fad DNA &
. F gfaara & AT arfeer g@féca axar &
114, O o et F I (B REw B
geamarta et gy a=fy 3 Generation | Parent F, Progeny of test cross
S A Ph er| R | R LR ER
Family 1 Family 2 Family 3 enobype only
No. of 52 48

progeny

| iy .,LD et == |-
O m O e O o < I [ IO (O

No. of progeny for 25 27 23 25

B'II‘ZlﬂT:I—_cr N - N ¥ U W AT each pattem

JuETfy wREE # ¥ Fid-an, deron # IR SEEE F FER 0, T S
T Asaad AT &2 Ry I

1. X-\gelfIeia osimd A. ER & 31T LR el g

2. X- wgefdstd yemer B. 39T DNA Reas ta wordr Reais ¥
3. Jrfolargdr rwear C. DNA Riges &1orsT & 37 81

4. fferedr weer SR HUAT F Y Plor-aT T &2
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1. AT A

2. AT ATUTB
3. AT ATUTC
4. AT A, BaarC

A new mutant called early ripening (EL) is
identified in a plant. The wild type phenotype
is late ripening (LR). Further DNA marker(s)
is/are observed to be polymorphic between
EL and LR plants. A cross was made
between pure lines of LR and ER. The F,
progeny was test crossed and its progeny was
analyzed. The parental, F; and progeny of
test cross were also analyzed for the DNA
marker. The table below summarizes the
phenotype of the progeny and the pattern of
DNA marker observed in each case:

Generation Parent F, Progeny of test cross

LR
Phenotype |ER| LR | LR ER

No. of 52 43
progeny |

|

Pattern of
DNA marker
on gel
electrophoresis| - - - =1

No. of progeny for

each pattem 25 27 23 25

=
i 4

Based on the above info}nﬁtioh, the

following statements were made:

A. LR is dominant to ER.

B. The DNA markerused is a dominant marker

C. The DNA marker i§ linked to the phenotype

Which of the above statemefts are correct?

1. A only

2. A and B onl

3. A and C only

4. A,Band Co \
ﬁﬁfWﬁﬁﬁleﬂﬁSHml4$mﬂ
T GRETRE TAEICROT Sfard fomar Srer 8
3 TYERO | & fov afe e afee
IYAYITAT § A HGAT R AROA AFTad
glam:
A, Iy AU, AT AT JORE 8 7UT
14, YT TYEACGRA I[OT I 8 TAT 1441
# garfaa g1 gl
B. & @AY UM 8 AT 14, T &
TUATIRC 0T FA  IHIT-37eleT FaTerd gid
gl

C. 38 HIGAT & 3c0oet Tt ToAw Siaerats
EIGIS

D. fods fawaral # s &, S 'THeR
AEIST" Fgellar g, QAT ddr
TR JURLT o Tt Joorah
Scadadr gl

E. A7 WA URF JFd JIAS Sccaoid!
¢ Siefeh TUEATIRT I[orgd gFa Tef
TeAdt & 7 7§ @7 RS #

o Taeel & @ Sl-ar 3Wed afota

FYACROT & FEFAUT GROTAT &1 AssdH

auiel T &7 -
l. BdawE 2. B,CaarE
'3 A, CauE | 4. A@D

Il."r 116, In Burkitt’s Lymphoma a reciprocal transloca-

tiod between chromosome 8 and 14 is

observed. If an individual is heterozygous for

g{s translocation, the consequence in meiosis

ill be as'follows:

'A.'F bur"chrornosomes, 1.e., normal chromo-
some 8 and 14, and translocated
chromosome 8 and 14, pair together

B. The two normal chromosomes 8 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,CandE

3. A,Cand E

4. Aand D
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sgidler H, 'SR &3 (B) TH GHEr
3URGd § Sidfh o 9@ (m) dUr @i
WR (y) 3wl IaRads &1 5
3cuRadetl & fav vaged A’ awey
A9, oY 9@ dUr d9id R o7 & M &
Y gEeRd R I JE A R e
Tl gTed 1 Iy

The genetic distance between B and y will
be:

C.40cM

D. 17.1cM

The correct combination of answer is

1. Aand C 2. BandC
3. Aand D 4. BandD

118. JH F & IJT:USd JUAHH 39T H THHRA

TETOTIERT &
B'my 30
Bmy' 25
Bm'y" 165

y
B my" 120
Bmy 20
B 'my 185
Bm'y 110
B'my 45

1
qramqﬁwm%asmqr,sﬂ:ﬁmwm:/)

fFd | F1 & @A darg # g8or 2.0 Adr
M Fl & w@feNfRa &% F2 o= o
e Fzﬁﬂﬂai-méﬁw_ﬂ.o ar| F2
ey H AR a‘p W AH - @as Hr
FRTIFTAT gf:

1. 075 y
3.5.0

2. 9.0
“4. 0.71

o

r

8. Two inbred lineg of beans were intercrossed.

In"’F 1 the variance in bean length was

A B m i measured as 2.0. The F1 was selfed to obtain

. y | . p . .

B.m B y J ! F2 and the variance in bean length in F2 was
. ; f 7.0. The broad heritability of bean length in

Bagry & dra Jeatas gl gref: the F2 population will be:

C. 40 cM +0.75 4 2..9.0

D. 17.1cM ‘ 3..5.0. ¢ 4. 071

3ccRT T TE TS gl 4 f

1. AgurC « [ 119. IHEATAY AT GROARE @6 A

2. BaarC b S oredt 1 gfafafed aXar 8, WG 36 Fga

3. AGurD - A $O IGAAT-IF dg Hd dey 8 i

4. BaurD ¢l Fga FWEAET A afAd e fGd

-,

In Drosophila, Bar éye (B) is 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
UBmy' 25
Bm'y' 165
B my" 120
Bmy 20
B 'my 185
Bm'y 110
B'my 45

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

A.Bmy

BmBy

I 9IeUl & HEl AT &l ggdle:

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

119. 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
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120. a7 Shadhl RWU3T & FS ol F&I0T W Y

T FYA FAad gl

(A) TSSO F FTh FEHOEE A8
glci |

(B) 3fOsheRy Rhigs hemsh gorAs s €l

(C) SISO FHAId: Had St 8

(D) Trfes offfrdera: S aXa § o= T
&fdehgeh TOT |

e HYAT & FIASTA Y oA

1. AT A, BaarC

2. AT A,BdurD

3. AFB,CaurD

4. ATT ATATB
120. Given below are statements on key character-
istics 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,Band C only A £
2. A, B and D only \ L
3. B,CandD only ;
4. A and B only -
121. dgy 3 (D), amé?ahﬁa:maﬁ?amﬁ
(D) & &Y Tet S gafad #:
@ L e 11
SEEER CREEEE
" |B | oRewdw f (i) | sfes @R,
Selel IR
C | sgdrsmorATg- | (i) | afcderar, afder,
FIfRrer | TR
D | sedismoEng- | (V) [ufdearara
il e, e
TR

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)
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A

f

/

121. Match the two columns that represent plant
organs (I) and parts within these organs (II).

Column I Column II
A | Carpel (i) | Petals, corolla
B | Perianth (i) | Vegetative cell,
generative cell
C | Microsporocyte | (iii) | Stigma, style,
ovary
D | Megasporocyte | (iv) | Antipodal
cells, polar
Lnuclei,
' syn?rgid cells

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

122. . fFsrE = qur 37 |y @A a MiAe
g R T E e e N TeF:
1. 3?1:5\(-1‘* JAT IHISRSP - TG IR
\ . :
ﬁva@m Jor W - Hg A

122. 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

3. Tornasia and Axolotl- Phylum Hemichordata

4. Planula and Ephyra- Phylum Cnidaria

123. HAEE & N, A & geareydn
i w7 HRU # aRafdd gdl e
FUNTEIRIIT AT goareddr & Tl Hellol
e & § Fia-ar w
1. 1T — AT, TYOT — G AT T
AR — HioH-FgH

2. TN — geIHTRT; TYOT — AT, T
AR — HISH-FAgH

3. Y1 — TIAHT; TYOT — HiSHT-FAgH; gt
TR — GTHIERT

4. Tep1d — hiSenT-TIgeh; TYOT — gTHTEIHT; Te
AR — wfeT
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123. During the course of evolution, the jawbones

124.

124.

Number

got modified into three ear ossicles in

mammals. Which one of the following is 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

I T GAIRMMT # i Sanfaar M, N d2r
O Toaaa: owfaa & &, Iege Twdr
gefaurd fashr ash e qumy Sid goet
# fomfad fFd 1, e oo o afaa
Ry I

Number
Number —»

Time—>-
3WFT 90T H, M, N dar O & &I

Time —>

mmﬁaﬁﬁﬁmww

e fFam ST g@ehar &2

1. OasrqwamNao—rc?r%aé{r;?aaag M
T o IRHFETOT IR Thal gl

2. MAAT O garT gfaegéyd: N ae erer
&r ST gl :

3. Naur O g¥aa: U%H%}'W&ﬂm
G gl

4. M aur O 3reg-Rerel Haer geiielr g

Three species 1 , N and O when grown
independently inl\fa laboratory showed typical
logistic growth curves. However, when grown
in pairs, the following growth curves were
observed. |

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 is competed out by M and O.

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

e dafad gonfaat & & yoiee *&d
H wifasd OO goieet @A d& o
ST g1 faffes HAgeh onfadl & gefele
Fqd e & = B

NN TN e

0
5 | N speesn
§JFMAMJJASOND
% Species O
4 g
Eel
g
S /—_—\
"y _ o N Species P
g — —_
3 J FMAMUJUJASONTD
8
L™
2 c
= Species Q
(3
| o MY r

__7 N __ _ . \_sSpeciesR

J F M A MJ J A S OND
“:fqﬂaam F & Fl-ar, BT deRa
mmm*mmaﬁﬁ
Fifaes e #1 gfafafcg war 82
1. 3@ A
2. 3T A dUTB
3. 3@ B aar C
4. 3@ A @1 C

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

AA

J FMAMUJJAS OND

Species O

I

s/
e N

J FMAMUJJAS OND

c N
Species Q

-~
7/ ~ r—

— —

Species P

Relatlve frequency of egg Laying events

~—_ __ ./ O _SpeciesR

J FMAMUJJAS OND
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126.

Which of the above plots represents temporal
isolation in breeding seasons among closely
related sympatric species?

1. Plot A

2. Plots A and B

3. Plots B and C

4. Plots A and C

Uhh H STdd dUT FOT & dg & FET Hr
g, T 37T mEifedl, A, Baur C &
3merdr ffAas P Y = §)

Male  Female Male  Female

N/

J \L/

Population B

Male Female

65yrs / \

TARY

! J

Population A

Population C

IRIed e RAST & 3R | @ea &7

T PIA-AT Tl &7

1. 3TETET A T 39eT 3ETEr B Fr faes
aifa e el §

2. HETET C & STeAet ITfd 3HAT FAIOT I1fd
T YT Fgl ATUH gl

3. mﬁAwéGﬁﬁﬁwm’rm

#1 wfaafte #er ¢ ,‘\{{
4.EﬁFﬁHﬁTﬁ'ﬁTﬁme}W'ﬂﬁ
3=Iad gl

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

e e e
wd L\ ( )

I )\

Population A

) \ L/

Population B

Population C
i

Based on the population pyramids given

abo‘ve, which one of the following is

INCORRECT?

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

2. Population C has birth rate higher than its
death rate.

3. Population A represents a rapidly growing
population.

4. Population B has the highest death rate
among the three populations.
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127. 9RA & TG 3Tl H $& & TdT Foil
Tfard ot & o e ol R g

IS 3T T EEURNET
ATH grofy
A | Reg-arsarar Isdr | ()| e st
3T, TTH
B | Sregmmr asé (i) | garer
3T, 9iRaH .
AT f
C | el e (iii) Jesrgear =irsT
3¢, di?mrvg r
D | gfdems w~dar (iy) | vRra$ A
3T, SFEF T
o~
| B | AR g (v) | shaferdy
,rfﬂ’ < | 3T, oI T
/ Wméﬁm oot Repeat 7 @

\aﬁa—ma@rﬂmwﬁﬁr@ﬁm%‘?

i

A(iii); B-(1); C~(iv); D(ii); E~(v)
. A-(i)yB-(ii); C-(v); D~(iii); E-(iv)
“A=(i); B-(ii); C~(iii); D-(iv); E-(v)

A(iii); B-(1); C-(v); D~(ii); E~(iv)

127.: 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 | (i) | Indian
National Park, Rhinoceros
Assam
B | Jaldapara National | (ii)) | Hangul
Park, West Bengal
C | Mukurthi National | (iii) | Feral Horse
Park, Tamil Nadu
D | Dachigam (iv) | Asiatic
National Park, Lion
Jammu and
Kashmir
E | Gir Forest (v) | Nilgiri Tahr
National Park,
Gujarat

Based on the table given above, which of the
following options represents the correct match?

el S

A(iii); B-(1); C=(iv); D~(ii); E(v)
A-(3); B-(ii); C-(v); D(iii); E-(iv)
A-(i); B~(ii); C(ii); D(iv); E-(v)
A(iii); B-(0); C=(v); D~(ii); E~(iv)
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128. aRfEafadr sem@e & ar wfoas e

T g1 A, B, C dur D IR Yafdar @r

gfafefacs a=xa &1 IR & 3T g o

gfafeaa”

hs e —8))
Model - X

Model - Y

aIRfEAfadr 3egwe & Hedl #, e wuat

H FIA-7 T9d §, 3WFd [T & Fga 7?

1. 9fa®T — X TelehIoT 9fa®wq &1
gfafafted #ar § aur gfaeT - Y
Ffgsorar gfasa 1 gfdfafted war

2. gfawd — X afesorr yfoww & yfafafeea [/
AT § AT FIT — Y HeHAT Fichdd &l |
gfafaftes aar ¥

3. 9fad —Y & AR C foeucer ganr B
HN BT T Fhell ©, WG 39 Jrgureafa
# U G TS W IHHAT av-\riaqﬁo‘?ﬁh

4. RRT—X ¥ IR, B ¥ IJHFAG & 0
RO F A 3w 3o AT B

128. Given below are two pattems of ecological

succession. Four speciies are represented by
A, B, Cand D. An arrow inflicates “is
B > C >

replaced by”.
)
Model - X

A > B > C >D:>

A

v

Model - Y

In the context of ecological succession,

which of the following statements is

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.

129.

129.

3. Asper 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.

fonely oTRfEufashr deera & &A™ = gonfd
IO 9% JUT e 9% aFT & = §)

N
30 hal

Rarefaction curve

Species

——> Accumulation curve
10—

| | | |
1 1 1 T
0 25 50 75 100 Samples

Survey size

A T &R R T e we i @

HIA-TT Th AT &2
1. gonfar Faael 9 I & g arfafer
BT & auT e a% ard @ e

) aifaeier grar g

. IS, {aheT Ioh THTTT H el Joilid
'ﬂﬁwqﬁﬁr@am%‘l
r3. foXesr o el gaifaa ufaget &
IeRTael ol Scedsl & ATy
gfafafe war g
4. fovereT o fohdll @HE™ & Fo gemiaar
T gIed I AT gl

Given below are the species accumulation
curves and rarefaction curves measured in an
ecological community.

yam

30 ~
0 -
.g 20— Rarefaction curve
Q
(% —> Accumulation curve

10—

| | —
0 25 50 75 100 Samples

Survey size

Which one of the following statements is

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.
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130.

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

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

SEifer # ot il X g dr
SNaATeTH AT & IWIET ol gl foe=T
siifdded Sfiet “X° & %A faemg sfagra &
goiar g 9 ude urEr #HEEE
IAIATHY/ AT ufaeaasr @ g
EGINd

D. melanogaster D. mauritiana

D. simulans

IWIFT AARRT & HUR R, AFT fGwedt

# ¥ T T B G

1. A TR A= gRad=t #7 39
memmﬁmﬁaﬁ
ST e B

2. Awqﬁmqﬁaﬁwﬁm
meﬂm_ﬁéﬁ?m%l

3. BW G JUT J9ATAHT aRad=t
T HHTS He]aTel TfdehY aRoT &I St
FXT B \ (

4. C 3ATIATH] IRl S 3Hed fegard
UeATCHE QG HT ST T E

A gene ‘X’ in @Drosophila contributes to
inviability of hytgi)ds.'The phylogeny below
shows the evolutionary history of gene ‘X’
and on each branch the numbers indicate the
no‘n-synonymouT/ synonymous substitutions.

D. mauritiana

D. simulans

D. melanogaster

131.

131.

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.

f
f’r

SI9 tafeat @ fAaftdar e IR o

T FAldess amsx%a’rﬁuaur@rmam

A2, & faegd gfafrgrds ardr ar=f, 3@

ﬁmqﬁ?ﬁaﬁmﬁr%ml

- L |i'

A1 receptor A2 receptor

Low-intensity
Stimulas
t HH—+— -
Y TTT1 | —
Moderate-intensity| ~ Sound Sound
stimulus
Newralactity [——HHHH———— +——
Highintensity Sound Sound
stimulus
Newalactivty [—HHHHHH——— —HH——
| Sound Sound

A1 receptor

Ry ————

| High-frequency

L1111 1 s e e ey

Sound

5o% Y 9o W, e Fyat # ¥ Fa-ar

Tdad g7

1. 369 & 3Td Jdigdr arel eafa & fodr
TE Al Tl g

2. AT J9 &afa ANy &, ImEr A2 -
fIoar & 3c9ed T IRH HAT ¢l

3. 3= dgar arel tafy & faw gt anfeat
1 gfafrar aawT gl

4. 3T NG eafd & Twal HT HIET e
faRoe eafeat & v Iy Al el
fOH IR & Ty EeEI gl

sound pulses

Neural activity
4

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, it produced the following patterns:
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46

Lowintensity A1 receptor A2 receptor

Stimulus

Neural activits 1l ] ! _|_|_|_|_'_|_

Y LA 1

Moderate- infensity] ~ Sound Sound

stimuus

Newslactiy [——HHHH——F—— "
High-intensity Sound Sound

stimulus:

Newalactvay - [—HHHHHH——— —H——

Sound Sound
A1 receptor

sy |—HHH—— A —
High-frequency g

o Sound Sound Sound Sound
Nty HHH—+—+—+—+—+—+—
Steady sound

Sound

Given this, which one of the following

statements is INCORRECT:

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

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

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

4. The A1l receptor fires much more J
frequently to steady, uninterrupted sounds |
than to high frequency pulses of sound.

Th T&ds AT IgFhd W AT & 10m
FR doar 1 IY e R gt @
%,aﬁ;hﬁa?hﬂwﬁaamzﬁﬁﬁ
T o H FeAdT Bl Vi

BARN OWL

H=10m

~

X 133.

3 AT W IR & TUT eiRa ==
@1 Jfe IREX 3EA T ST &

1) tano= X/H

2..cosa= 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 o as shown in the figure
below.

133.

J‘/j(- .
\ .« . 15

BARN OWL

H=10m

~

X
The error range with which it ¢an locate the

mouse on the ground is given by
1. tano= X/H 24 cosa= X/H
3. sina= X/H 4. C_P—SOE= X/C

wF 20-geae B (Rp @ P Romt
fMeanNo.of

Stimuli  pesponses elicited

)

100

O 25
X

W A T, & T Wumit F o,
gfafsar gfgas & 3R w), 9fad
gfaframt &1 Ssodd  avia g TR
eernd @ e

1. RAyAET oo

2. e ATe

3. favaETT 9Rom
4. REsT wom

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

measured.
Mean No. of

Stimuli  responses elicited
@ 100
o @ 15

O 25

< 10
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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

Sd SFH AR T3+ dUT Sseg, WS gface]
(1997) 7 fafdest St dr v faafgar &
39T EaRT Sfidel g&l &I Gel:Tgell
3eglel grr T fAeT ey 3aR fafdesr
St A Here: et sfaded feam ik &
fo fafarse gaift & fav Siie sefad

Bacteria Archea Eukarya Bacteria Archea FEukarya

Bacteria Eukarya Archea pBacteria Eukarya Archea

ves Ms

X ¥ fFwedl T 39 \;@m-@
gelt & o gferd mﬁaﬁh #r ﬂ%—cm
ST FAT 6l
1. Wﬁ?ﬂmo T .
2. &fasT el dereeny -
3. Reafw Y 3ewae |
4. TUEASRA fdelast

o
When James R Brown and W Ford Doolittle
(1997) reconstructed the tree of life using a
variety of differént genes, they found that
different genes gave fundamentally different

phylogenies as shown below. Note that the
genes are unique to the specific trees.

Bactena Archea Eukarya Bacteria Archea Eukarya

\>£enes Mes

Bacteria Eukarya Archea pgacteria Eukarya Archea

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

1. polyploidization

2. horizontal gene transfer

3. allopatric speciation

4. localized extinctions

fFreirersfolyy aY & IS Toldel faarsteT
T W & v J g § F6ifE 39
mwrﬁ@ﬁwﬁaﬁm@rm&ﬁéﬁ
%‘@ﬁwa’rﬁa%laﬁ#mmés
wmmmuﬁmmm%
WETRT dUT ARSI & R [Gdar )
WET & TG TAGT  dAT | TAACROT I
AT A &, A goIR, I TE GE
lftra?m_'elﬁ'%m I H TceT AT &,

‘Wi @ | RRre o @ FwiERE

WA B Preiersfg #® dYSd
Wﬁﬂﬁmﬁmmﬁ
mwmam%

B. Fifos e

4, fAarE T Agier.

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 flower that it next
attempts to mate with. This prezygotic barrier
that prevents inter-species cross-pollination
in Cryptostylis is best explained by:

1. behavioural isolation through mimicry

2. mechanical isolation through mimicry

3. temporal isolation

4. habitat isolation

. Uedl H 3deee S|l & ®Rad
aﬁmﬁﬁmmﬁmﬁ
T HH A o S g &

A.Th Y§el FEYUH ded FFd aul T-DNA

# et A T e gfadaes &
3O GaRT FYA0T|
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B. T-DNA & 3icX, T yAIIga R
Sl aur v T REdw S, god
gfagarg® & 3YANT GaRT FATALOT|

C. T-DNA & 3 & ol fogas ST &
U Yoo deUF ded Fd Gfaddigh
39T aRT FYTAOT|

D. T-DNA & grft ar  s=ff @ f&ade
qar ThH gidadr S\ e e
gfaedTg® & 3UANT EaRT FIAOT|

o O § § FA-T TH W FH H

foram ST Fehar 82

1. ATF ATATB 2.

3. \AFCTATD 4.

AT BJArC
HFT ATIrD

Some of the following transgenic approaches
could be used for functional characterization
of endogenous genes in 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 enhanger e}'{ament
and a selection marker gene iassew,e
within the T-DNA. d

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 foll(iwing rombinations can

be used?

1. A and B only

2. Band C only

3. Cand D only

4. AandDonlyl ,

qreyq ShifAehraft T-DNA & VaieFRas
HIETT TATATCROT & Tl 3o Ter THT
F @ B Vi w8 & gafaa it

J | Vir 9éeT SEDD

A" | Vir G (i) | T-DNA &7 g

oT&guT

B | VirD2 | (ii) | T-DNA ¥m=ieRor
& fau e
LT (FATATROT

IT) FT P

48

C | VirB1 (iii)) | T-DNA HSW T
GGG
ofedard aifeaa
aaTer

D | VirF (iv) | Vir ST &1 oxoT

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<(i), B-(ii), C~(i), D-(iv)e"

137. Match the following Vir proteirﬁ';with their

correct function during Agrobacterium
mediated transfer of T-DNA to plant cells.

Vi ) Function
protgin ~ '
«|A |VirG [ | (1) | Nucleus targeting
# of T-DNA
B | Vir D2 (i1)) | Component of
! membrane structure
I (transfer apparatus)
4 for T-DNA transfer
‘ﬁ Vir Bl (iii) | Proteasome
V. mediated destruc-

' tion of proteins
coating T-DNA
complex

D | VirF (iv) | 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)

138. et & ol faeredl &1 T & Aehelieh I

38% U 3UYSFA IUANT & AT AT |

REGIED 3UTeT
A. | ChIP (1) | ADNFIOT  TUET
I faeeiyor
B. | sg@ewrse | (i) |sefo@l & 5
3TSHHOT Jurar 3 AR
$r ggdreT
C. | ELISA (i) | seeres #rat &
ST TSl Hr
CERIC)
D. | RLM- (V) | IRGie  fdcafea
RACE 1 IRHATTA
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138.

139.

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

Match the technique with its appropriate
application/use from the list of options given
below

Technique Application
A. | ChIP (i) | Analysis of
methylation sites
B. | Bisulphite | (ii) | Identification of 5’
sequencing and/or 3’ ends of
transcripts
C. | ELISA (ii1) | Identification of
binding sites of
transcription factors
D. | RLM- (iv) | 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)

b

T Hfsd NET H= %la%ﬁw.ham
sfsifcafda & ue  Sharorar

(500bp @IS FN) ¥ IHeaATE ﬁ%m
630bpaﬁ%w3mamaﬁrues’%ﬁaao—d‘rﬁ
Follfldd L HT TIcA fhaTl T Smal
gus & T H Sfid FeThA FT JAFHT
R I (TEH 3R (CCCLGGG; R
gfaeyr Tl &l SFTT FaT §) IAT oA geh
ﬁaiirqa'rs’q@?-r Smal TIA W Fallad
foham aram| ST 3e7sA A EcoRI & fow s
TET TS ewﬁiﬂ;ﬁsﬁqﬁmaﬁﬁaﬁ
30bp 3eI9aTE AT TR F FS
giader TUel & TAC F FA CASHS H
Th IMET Uidfeiitcd e fear amr &1

Gene

Promoter

Hindlll Smal EcoRI

Hindlll daT EcoRl & 39dRT & TH
gfaurae garT 9 Iy fagh S Aeredr A
oraT| AfsAcaFa & o && 7 o o
Hhad Tl GAMAT  Folld & Gidee
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139.

140.

aR=afewr &1 T gfaey grae gfaamEr
# Fia-ar e gfafafca sem

1. ~530bp + ~600bp + TATEH AFCS

2. ~1100bp + ~30bp + HATGH AFCS

3. ~500bp + HdTgsh AFCS

4. ~1130bp + TdTgsh AFCS

A researcher attempted to clone a 630bp
coding sequence of a gene downstream to a
bacterial promoter (500bp in }ength) for over
expression and purification ‘of the encoded
protein. The gene sequence was :'solated as a
Smal fragment (Recognition sequence:
CCCLGGG; arrow! indicates thé site of
restriction) and cloned at a Smal site located
downstream to the promoter. The gene
sequence contained a sirigle site for EcoRI

_located 30bp downstream to the start codon.

A schematlc rei)resentatlon of the plasmid
along with locations(s) of some restriction
enzyme sites of the vector is given below.

Gene
{
f Promoter
Hindlll Smal EcoRl
The researcher screened the obtained

colonies by a double digestion using HindIII
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
~1100bp + ~30bp + vector backbone
~500bp + vector backbone

~1130bp + vector backbone

Rl el

T FH-T giadied gerAeedt & 3udier &
Asadn fafes ua & T, Fehrer 1 3cHsie
AT (L), A AU qAT Farad &
37T YRIA & YA el T HIUT (20) FT
FIT-AT HASTA IUAETRAT & fAT AvadA
IGE T LR

1. A=405; 39acial [oTish =1.33; 26=90°

2. A=420; 39aci IUTH =1.51; 26=180°

3. A=520; 39acieT IoTeh =1.51; 26=90°

4. )=405; 39acial IoTish =1.51; 26=180°
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140.

141.

50

To achieve a best resolution using a
fluorescence microscope, what combination
of wavelength of emitted light (A), refractive
index and the angle (20) by which light
enters into the microscope would be the best
choice for the user:

1. A=405; refractive index=1.33; 26=90°

2. A=420; refractive index=1.51; 26=180°

3. A=520; refractive index=1.51; 26=90°

4. A=405; refractive index=1.51; 26=180°

T 5 7 § 3Tehrieeh aur Fifee (T 1)
Teheileh ST ATEASH Afafafr (T8 1) & FdeaT
& o 3wl §)

Tl psErl 0|

A | wrficas g | () ([#ARTSH # SdicH)
3Hefere; foae gfshan3it & fREves

giffglet  3caore | (i) | #feds® &

weHfer eramdr | (ifi) | Sfrehh afafafer %

-

i TR A

D | tdeeRivera- | (iv) | X-fafeeolt & ad

A - 3TGRNYOT GaRT
gred e o
HATETSH & foa

141.

e Suel & 4§ HlA-ar e g7

1.7A-(i), B-(ii), C-(iii), D-(iv)

2. A-(iii), B-(i),/C-(iv), D-(ii)

3L A-(iv), B-(iii), C-(ii), D-(i)

4! :{A—(ii), B-(iv), C-(i), D-(iii)

Giverl below are spatial and temporal

techniques (column I) used to detect brain
activity (column II)

Column | Column II
A | Functional (i) | Uses short-lived
magnetic radioactive material
resonance to map functional
imaging processes in brain
B | Positron (i) | Measure the
emission fluctuation of dipole
tomography voltage in neurons of
brain
C | Computed (iii) | Detects'changes in
tomography blood: oxygenation
and flow due to
neural activity
D | Electroence- | (iv) | Images of brain
phalogram I | obtained byrdifferen-
tial absorption of X-
rays

r
&

Select the correcit set of combination

V| | 1.7A=(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. JA~(ii), B~(iv), C-(i), D~(iii)
142. fmeie 9Cerés eFA & A A fw daror
o ST g
- YCE3 Teddd 3fAsas & v fera
gl Ul pAFIEdAT & Ay
IAFRT T W s gdarcas
Toodel IETOT &aT B
- CD aufHarer & 211 nm & 3mquy Yeerss
3oshH T ST FgATH T &
- UeeEsdr dedr digdr & ary, Jverss @
AT FedT ol
- JwEs D0, & 91y 3UURd #{a W
UATSS T Fol FEAT H 3 F1 fAferwger
g ST gl
et wyat § ¥ Hla-ar T &
1. 98 Th o-Fsforer deergs § Sl Tehdlenior
33T LT B
2. 9§ Th o-FHsferll SEHeWSs Yol
Ucerss § Sl ThATRTuT 37TeTd L g
3.9 Ush P-HhU0d ez g S e
SSHCHISS Il GaNT FATASH gl
4. Yeergs & AT § T o-FHsfoel dur vh
B-IRA S UF SSHEWSS Il ¥ I3 B
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143.

143.

144.

Following observations are made regarding a
peptide sequence.
- The peptide is inert to Ellman’s reagent.

However, on reacting with -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,0, half the
total number of amides get exchanged.
Which one of the following statements is

correct?

1. Itis an a-helical peptide that undergoes
aggregation

2. Itis an a-helical disulfide bridged peptide
that undergoes aggregation

3. Itis an B-hairpin peptide, which is stabilized

by a disulfide bridge
4. The peptide is composed of an a-helix and
[B-sheet connected by a disulfide bridge

Ife Tw IUIIIa: IfRg RIRIET @
TAgara@s d9d @ JdeRT ST g,
T Ol d @ fhaer  3ferfEgimdr
AT W Adt B o wwn
1. R e e s R

2. WIZARH C T DNA T8 A

3. SeAighoe qur SerieaRkel

4. AREET dUT @ATUSIHACH

i
If a metabolically active cell is challenged
with Fe radioisotope label, which of the
following prot &)15 CANNOT be detected by
autoradiography
1. Aconitase and lipoic acid synthase
2. Cytochrome Efand'-DNA primase
3. Calmodulin and Calcineurin
4. Myoglobin and Homoaconitase

Wﬁnﬁwﬁwaﬁrﬁaﬂﬁm
Tt # ¥ $O AR AT AT TR &

A.G¥e sdfc qUT Heol sdle

B. A& sdlic dUT Tesl sallc

C. ELISA @ar RT-PCR

D. PCR T Solaclel HaHAGe

dehellenl o IS B YA SN EEEA

TeHfcrdl H HE-HET Giad e gl
1. ATF ATdarB 2. AF CauwrD
3. A BaarC 4. AF ATD

SSFe
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f/

144.

145.

Y J

145.

(€) wenf e

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. Band C only 4. A and D only

o Sy O

(A) uﬂaﬁam&?%qﬁmw#
IRETH Soldelel GEHGe d%m qr
arasa & | f

(B) Ufdedl &1 Tuse, HAEIT FelFgie
geredd & fov e g

T weprelT faferat &r
» 39INET BT g, T fafdse amsfa
A ¥ fore ue & fAT, g
| THTet & IS v F DN 4T
(D) T T AW AETH & AT 3T
0T A HR GaRT Yfad Fher
—aﬁwwa&fﬂa%i:r
r(E) Rl garede A TegAmEior
& 0 T SaRT RIS HT ITaRehdr
gl
al TE AT Teh eI YT & Tl & el

1. B,C,E 2. ABE
3. A,C,D 4. B,D,E

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
microscopy requires staining by heavy
metal atoms

Choose the combination with two correct and
one incorrect statements.

1. B,C,E 2.
3. ALC,D 4.

(B)
©

(D)
(E)

A,B,E
B,D,E
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[ FOR ROUGH WORK ]
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