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1.

HIT \PART 'A'

et & e @Hg # 30% Shad fohehe,
20% hadl Pedlel dAT 10% Had FEhe
diel Weld g1 20% facardt dediar va fohehe
alell Weld g Jadr 15% faeardi arehe §fa
Ud fhdhe il Wed &, 10% Tzt
Bedlel Ud a&he dldl el Wold 8l 15
ﬁa‘ﬂTEﬁ Plg W dAal Wold g oidih 5%
facareff diel Wor Weld 81 For At

Fr gEaT FaT 89
1. 300 2. 250
3. 350 4. 400

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

1. 300 2. 20
3. 350 4. 400

g edigdd A, B, C, D, T E U& Ufgdd #
5 g 96 § & CHLy # g1 afe D ofea
& frdl T Y W § 3R A @ &A a
idd BAATE & A g, af AFa &7 @
PIA-AT HUT AT g7

1. ES f@Y o & Ihdr gl

2. E el @Y 9T & ahdr gl

3. AT X WX &l g "o gl

4. A¥dea BIr D &1 93T &

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

1. E can be on extreme left

2. E can be on extreme right

3. A cannot be on extreme left

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

Teh el G T B3AT b g, gar A Baa
g dUT 398 HAUATHATT 3k Mol 39 WX
ST g Sl STd g foh ISl ol A7 IRIWR
AT £1a1¢ gl 3 et 391 a (b K a)
% Udh HleUids dodd H BRI & ar G @
ZHUA Il T FeaT §

1. 2b/a 2. 4b%/a’
3. (a—Db)/(a+Db) 4. 8b’la’

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

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

3. (a—b)/(a+Db) 4. 8b’la’

Ag® IR g IMYUT FIR & T HI A 27
fher 81 Ag® FIR § MR & 3 A
aur B AL 5 ThAE. dur 7 fRATE.
AT T Tl URHA Hd ol B My JAR
qgua-‘lé‘h dTe, R dleht A F 3R )
fAear g1 AgF TR g Sfe IR & S &
1 fhaell B2(A fh ol A Teh Lo

T A &Ud §)
[. 12.5 fray 2. 22.5 feraAy
3. 4.5 foha 4. 13.5 fra

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

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

Gandhinagar, returns immediately, and meets A

at Indiranagar. What 1s the distance between
Nehrunagar and Indiranagar? (assume all three
cities to be in one straight line)

L. 12.5 km 2, 22,5 km
3. 4.5 km 4. 13.5 km

UF et T A Qe F g R ¥ afy
38 UYcc ﬁHHWQTﬁa@'mﬂTaﬁ’
sl fgEeh?

| gl 2. Frr-agl
3. ool 4. el

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

1. green 2. black-brown
3. red 4. blue



gfafAde 70 IR USha dldl Uk AT
UFd & T O gl Ush fed H oITHdT
fohcdeT @A IoRaT &, I g FT A,
g 1 TUfd A 110cc dur FHhfad
J3aEAT H 70cc g7

1. 7150 ?fex

2. 4000 =feT
3. 28000 oflexY

4. 11100 olrex

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

Th cdd Tdel STl glesiFallieh 3Fdl o
gl H 30 AR H9T &l &l o wT fear
AT g1 SH g & °icl & pHE

l. ST gaTe 2. OTETHIT TN
3. ¢ Sar g 4. & S1dr &

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

1. approximately doubled

2. approximately halved

3. 1ncreased

4. reduced

A o g s W Tk kA -.1'..—??1-5-' I.,.*: AR
Jikee (el s W R SR EST NS B
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[] lost
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IR T T T T 7 IR Toefas ot
A, B, C dar D ¢arr Sirdr a1g diet &
GITAT a1 g1 oISt a5 el & HAGIT A

fhd goT o |4l ¢ Sidl?

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

10.

10.

[ won
(] lost

10 20 30 40 50 60 70 80 90100110120130 140 150
Number of seats

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

1. A 2. B
3. C 4. D
AT9dT J&AT adA?

171151 113112

8 5

25124 | 141 (40

7 ?
1. 4 2. 9
F— 4. 6
Find the missing number.

171151113112

8 5

2524 | |41 |40

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

8 aY &I I H IAAY & =1 Furs Afeed
el & TIU T f3eme ge7 # fra |
afg g8 & dgat dr & 2 HAvEfT av § ar
5 99 9l il AU qaraedr d favcel
AR FY gref?

1. 58T 3R

2. 0 g+ 3R >

3. 10 9#T 3R

4. 8§ T AR T

When Ramesh was at the age of 8 years, he
hammered a nail into a large tree to mark his
height. If the tree grows 2 cm/year, how
much higher would the nail be after 5 years?
1. 5 cm higher 2. 0 cm higher
3. 10 cm higher 4. 8 cm higher



11. ST 318 36 A H 3Rl JTaAT Jard? 13. There are two gas parcels of equal volume, A
> and B at the same temperature and pressure.

Parcel A 1s one mole of water vapour, while
@ % (? > parcel B 1s one mole of dry air. Which of the
A A Al following is TRUE?

1. Parcel A is heavier then Parcel B

1, @ 2. @ :J 2. Parcel B is heavier than Parcel A
o\ A 3. Both parcels are equally heavy
A A 4. Without temperature and pressure data,

their relative masses cannot be determined

Al A
3. 4,
W@ D E] 14, @ RY = @@l & F Hlaar e
Al b

Al A f(x) = sinx cos x & gfafafca +ar g7
1 r ot
11. Find the next pattern 1n the following > f,// \
sequence: e \
r/ E“
SN TN/
\ /
/A / @ ? 05 | \\ ;’f-
B A, N/
Py S B .S
1' % 2' % .
A A A E Z'U.b f‘\\' - /n..ﬂ -
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il A
' |
8 B 8 & — \
\
12. @ @& A FO T&T &1 UdlcHAS \ / \\ /
JITH 34T g&ar & Adedd 87 - /2 - w2
1. 0.33 2. 0.99
B s mm— s
3. 0.89 4. 0.10 3 /
12. For which of the following numbers is its i /
positive square root closest to the number N |
itselt? / \ /
1. 0.33 2. 0.99 - / o/
3. 0.89 4. 0.10 | / 5 /
{2 ME——— U ./’/ ...... \‘ 'x/.
13. AT AAdA & & 3T 9rdel, A dUT B Th 0 w2 o« 32 o
8l d9 g &g H gl I A U Al STl — | _ |
WﬁaﬁWmeﬂeyﬂ gdl ol 4. \ /\
AT FUAT A I HiT-ar Jar g2 / \
. 98el A, 98T B & &1 & il \ / \ /
2. I B, TT A T Y B \ /
3. 2t aREE ¥ AR T \ / /
4. 9 9 GId & A & & 3 HIfaS G ..u/... N/

5 0 12 3n/2 5
acA T uiRa Agr 5 ST ohd | " " i



14.

15.

15.

16.

Which one of the following graphs represents

f(x) = sinx cos x?

1 /
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T 3n/2 2n
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0 /2 m 3nf2 27

) PR, | R LRV

ST qUIATAT T GIFA Y, 31 dled 38R
drel 2rsg] hl JEAT dasd FHH Ucdsh Asq
H FH T FH U cTold gl oifhel oRITAR &l

STl =T Bl
1. 2203 2. 3730
3. 2730 4. 3360

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

two consecutive consonants, 1S
1. 2205 2
3. 2730 4.

3730
3360

el gEas #r n 9iddr Hr 20% T W 4
@ledr g1 B # dgl qEdh 30% T W
fASr &1 n &l 98 sgeTdH A ATd HIford

16.

17.

17.

18.

18.

Gad & @A 99 @9 X B SarT Wler
TS qEda H & A @ @I TS
qTdal S J&IT § T 3 g7

SN OO0

e
l.
2
3.
4. 519 deh b q&de @1 3fhd Hed 3ATd
g, 3 U2 &I gl gl hAT AT ohdT|

A buys n copies of a book at 20% discount.
B gets the same book at 30% discount. What
1S the mimnimum value of » for which B can
buy one extra copy of the book, spending the
same amount as A4?

L 7

2. 8

3. 6

4. This problem cannot be solved unless the
marked price of the book 1s known.

Uh FHATG FTHSATPR &1F I dld 3T &
>0 T fsar A 2, 4, 8 fohdAva &
afa & 3z &1 Rfsar $r iga afa &
1. = forafye 2. —frelire
3. = frere 4. 4 fFaAvE

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

1. %km/hr
3. %km/hr

5 ?km/hr
4. 4 km/hr

frdl &uadl & Terd & Ed dAEdlg
T8000/- §l T #AF dhlgR I Teh A
gaeieh I hAA: T5000/- dar T20000/- &
dofel W fAgerd fohar Srar g1 afe =15 3iad
dA&dlig dlhlgR & dakdarg & T4000/-

30 § Y T T Hor FEAT 3T vl
graf?

1. 7 2

3. 10 4. 11

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

b 7 2. 9

3. 10 4. 11



19. Tah 100 #. &l §18 Tl & AT I dR

19,

20).

20).

HT STell ¥ dARIT Sl gl 9cdeh @H &l
JdTS FEATey AT | HAleX Jur Fed & 45°

R R HET 1 AT §1 AWE—F AR H
SiTell T ol &Tthel fohclall Gram?

1. 200 #r* 2. 2414 %7

3. 400 #r- 4. 170.7 #r°

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. 2414 m’

3. 400 m’ 4. 170.7 m’

T a FT UF BIcT g7 DRQP, TH A 8T
arl 2 g9 ABCD & U& i H gl

R

A \l

gfe  Ala =3 § @ IJHS PBRQ T adf
ABCD & &1FWhall &l 3HedTd T §7?

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

DRQP 1s a small square of side a 1n the
corner of a big square ABCD of side A4.

R

A \l

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

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

21.

21.

22.

22.

T \PART 'B'

AFd H d Hal hUeT hl ol

=

1. ATH g TaECgd Teh @Y &l 3ol H
g, fopdr 20-31afse drergs | sE-
TehISs TEY I GITT 8 Thal ol

2. UlA-31FeT 3TgHICTHTSeT &I HIF Teh

SfAraT &g B

3. FgfFeIdeh Fell T SFRTAr A &7 Uq
AIFHT, Sl RISl &t &

4, TO[CTAH 3HFeT I 3VET IHETTCh ool

&I pl el A gl

Choose the correct statement from the

following:

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

2. The amino acid isoleucine has only one
chiral centre.

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

4. The pl of aspartic acid is less than that of

glutamic acid.

Tl | H ITdd FYUA I 3 Rl
1. maﬁrﬂgﬂaﬁmwﬁﬁé?w

HAGHAST EUA GART FRELell TeallsH
FT F g

2. Udhdalar 9favefl, St 0Eedg AT FIdlacr
& STITIUCo &l 3cARd i &, ol
3cqlced dHT gl

3. Hg"', Ag' 519 1l e1q3it ganr TealisA
HechATTIIT: HEfAdT 8T gl

4. ~pH 5.0 W 3id BREHE VEH &I 3FT
BIEheSl STaTadicd id &

Indicate the INCORRECT statement from

the following:

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

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

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

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



23.

23.

24.

24.

23.

25.

TAGRIATEC 3HeId Hid Teh TRANTSE
W ATP dar f@dec & TR H HRiEHAS
Je i T FAT TS 82

1. 9 TSP NTHCT I TEAT Hdl g
2. 9 TolSh!l TUCH dl 3ealdd il ¢l
3. TRl A9Ee I ITd IIRATdd Bar ol

4. TR S HI ATd UR-4R Jefera g g

What 1s 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.

gl D-UTAST 3Fel § & Teh B-Ioaleh b

AT y A, THTGA Tolic & b aqier
H ALY Haw :d &°

1. 3R ot 2. I grEr

3. foTelr e 4. fergel gt

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

Ush Hohdd Hcdl H fhdr  HifAaaed

Heldall T HEUA G-Wcld  Jarfeld  aATel

(GPCR) &I @fpRd &ar g S 3Add:

BREBITYST C-B I GihiAd Hdr gl ToFet

FUAT H PlI-AT BIEDIfUT C-f & HA &l

gcad: gfaatdd adr %‘?

|. BREEST C-B, PI(3.4,5)P; &1 PI (4.5)P,
H gRafdd T gl

2. HIERITST C-B, PI(4)P Y PI (4,5)P, &
qRafadd Tl gl

3. GrEwferdst C-B, PI (4,5)P, & sfaafTa-

U dAar IP; # gRafda &ar g
4. BIERITNST C-B, PI(5)P Y PI (4,5)P, &
gRafdd #ar gl

In a signalling event, binding of an
extracellular ligand activates G-protein
coupled receptor (GPCR) that eventually
activates phospholipase C-3. Which one of
the following statements truly reflects the

function of phospholipase C-3 ?

26.

26.

7.

27.

28.

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

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

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

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

Teh UH FIRIFS R H I ST Fgeh WRT
& Teh T Tl ¢

1. P2

2. higeh

3. Sholdl R

4. IRPAREA O T

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

1. P-bodies

2. Nucleolus

3. Cajal bodies

4. Interchromatin granule clusters

HIACT & TR H fFY I e a1 # 4

leI-AT TET AGT o7

l. #gfFAAH & [ DNA 97897 1.65
AT T gl

2. —aﬁm’mﬂ HDNA & 9aer dor @&
f@Y, a1t & @y H2A-H2B §4d g

3. TR¥eld &l TgaeYy URdddd, HiATed &
gsdel I JATaa Har gl

4. IN-feFeteT W, FAYACN UGS & 379
Bl &

Which one of the following statements about

chromatin 1s NOT true?

1. DNA winds approximately 1.65 times
around the nucleosomes

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

3. Covalent modification of histones
influence chromatin compaction

4. Non-histone proteins are part of mitotic
chromosomes

HehgehIT hITRAhI-TAHTSTT o SIed, ALIATTEAT

2

¥ URATETAT A FAICYRAAA, 3TF [AF=iIho]

L mgﬁm?rBl 2. CDKI

3. 3T A FISa qQiellotd FISal



23.

29.

29.

30.

30.

31.

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

1. Cyclin Bl

2. CDKI1

3. Aurora A kinase

4. Polo-like kinase

qRafdd 9AaROT & 3efheleliy SaTo] gdRT

3999 o ST arelr ‘iﬁmﬁfﬁﬁr H ﬁ Teh

¢ I Siell & 3fol@e # IRac| 3H

Jed A A ufafpanst & & sia-4

SNETor3it & 9Ty Agh Sirel?

1. Tafeea [eufaar 7 dfcafFd gq ar
[Reod 3aATdehl aTell Tdh SileT |

2. Sl & 3fefelld gd faffies T@aar
SRl I 3T

3. THIR o, p dUT B’ 3usssal Fr dfRcgiFd

4. 9IA-THTAT SHRAI hT AFTATFT

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 1n bacteria?

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

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

3. Expression of alternate o, 3 and ' subunits

4. Expression of anti-sigma factors

fdFsT A WICIAT H & hlel-AT, 3elelWel HT Teh
afshdes AT Teh CHAGNRI, Gl & & H

HRT HIAT g2
1. cl g 2. N 9
3. cll W& 4. Q N

Which one of the following A proteins acts

both as an activator and repressor of
transcription?

1. cl protein 2. N protein

3. cll protein 4. Q protein

TFIIH & SrEdIRelinior afafafer & afeada
d Tk JHla-[Afdse Heash, T 9
IeTolGsl JTATRAT H AT S1ar g1 foAeT
IO H DIA-T Teh o 3ifd 9T FHTTAT gl
T GHTIAT g7

31.

32

32

33.

33.

|. 3oeTigeh 3ieshd & TTY RNA Uil
T T

2. 3ATdh a0
3. TFIID &r st

4. @gd 3T HTH LA

A highly specific inhibitor that targets the
phosphorylation activity of TFIIH 1s added to
an in vitro transcription reaction. Which one

of the following steps is most likely to be
affected?

1. Binding of RNA polymerase to promoter
sequence

2. Promoter clearance
3. Recruitment of TFIID
4. Open promoter complex formation

ghgh! GET HAWOT F AR gfaed
Eyfaar, fafse sEaar & d@ishgor A
WOIAT gidr 8, S s Ifdhs mRNA @
Il TRAVUT I HGTHA Hkel dlel Teh FHail
3eldle, b o BREDIRATRIOT H RE o

AT gl 3T H d8g 0 e & @

$id-AT T 87
1. elF4E 2. elF4G
3. elF2a 4. (Gend

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

1. elF4E 2. elF4G

3. elF2a 4. Gend

TR HIsaAy IAfATS g HifIepreedr &=
el W 38 ATer & §I H HIH g1 Hd|
l. 3f=d gefer R+ (EGF)

2. [9FEI] gcdead gefe HRe (PDGF)
3. ggfoe

4. CTEPRIN

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. Transterrin



34.

34.

39,

33.

36.

36.

37.

7T A § PIA-AT bl U FT UH TG

g o Y S & Qe & SR 3R
& TT H HIH Hdl g dAT 5% YHATT ATgl
TS’ TUT 3IHHT U SST 'EHGes' GART

HITCId 87
1. gSSTBIET 9 2. g e
3. Wnt 91T 4. B-efaa

Which one of the following 1s 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. Whnt protein

4. [-catenin

PIADT & 3T RPN I3 HI T
93 STAT AT Sgdldl g

1. TEURehr graar

2. HTOUTRA grar

3. YUl — A dr gier
4. Hehd — FTHROT AT

Junctions which tether cytoskeletal filaments
inside the cell are known as

1. anchoring junctions

2. occluding junctions

3. channel — forming junctions

4. signal — relaying junctions

gfafcsd Wer FEROT 9 A, e AT

URA SFGATATelAT H & HleT-AT HET T 87

1. IgD 2.
3. IgA 4

IgE
lgG

Which one of the following human serum

immunoglobulins takes part in classical
complement fixation pathway?
1. IgD 2. IgE
3. IgA 4. IgG
e facee 9idA N @ gariadl, oad a
qrd Sl %"', a '\Tflﬁd HY |

RG] ICECERCIGEIC)
A. | gure A |1 | A [SEre
B. | #ew .| 3erssll gsdig
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37,

38.

38.

C. | gef 1. | JUTSSIT

D. | &rer Iv. | quTefsll Hidel
l. A—1iv, B—11,C—-1,D—-11

2. A—-1u,B-1,C—-1v,D—1

3. A—-1, B-1u,C—-1,D—1v

4. A—11,B—1v,C—11, D —1

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

Species Cleavage Pattern
A. | Flatworm 1, Meroblastic
discoidal
B. | Frog 11. | Meroblastic
superficial
C. | Birds 111. | Holoblastic
displaced radial
D. | Insect iv. | Holoblastic
spiral
1. A—1v, B—u,C—-1,D—-1
2. A—u,B-1,C—-1v,D—-11
3. A—-1,B—-1u,C—-1,D—1v
4. A—1,B—-1v,C—1m1,D -1

afedt # uig oo & ar 7 R R e

HUAT H T Hid-AT Teh Tarl g7

1. Tbx5 &l PITSd AT Sl IIUGT
qrG &1l 7 Jeffld g g

2. Tbx4 &l hIfsd AT ST UG & UG
el H IIfe@d Bl &

3. Islet 1, Tbx4 AT Pitx I &Ifsd #d Sl
TATIAT U4l H TR Fdd gia &

4. Islet 1, Tbx4 dAT Pitx &l &Ifsd A S
HIad 399e # fdeIiadd &id ol

Which one of the following statements

regarding limb development in mice 1s true?

1. The gene encoding Tbx35 1s 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 1n the presumptive forelimb.




39.

39.

40.

40).

79 fdd & eReT ABC 9fa®9 & 3R
W, g9 A FfAfAf &1 &1 A Gehay d
ST I AT H WUTTAT giar gl T
qeqraT aRET Sl # fhaehr afafafar aer A
Ifafafer &1 AIR™d Har g7

1. APETALA 1 AT APETALA 2

2. APETALA 3 At 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 T ™ gt &, dr 16-aRes

FHGT AT 0T & Foqihd Yd H TE@Us]

HT, Teh 9T 16-hIRABS FAGT 3T o

& AlhT ¢gd W IIRITUT 38 W IRUHA

14T

I. 9foRIfa SE@ust &1, FRFIEIT & e
Addole, Shehlololedehl AEIIdeh hITARTIT
& Th dF gATAT HT Jee |

2. 9T Tg@UST &1, HRHIEIT & 37T
YA, hohlololelch] HEIIdS hITABIIT &
U 78 HTAT HT Jive et |

3. 9T ISt & 1Y IIRITAT TgEUs
FIFATIT & ST, PREBIGI & e
AT e, dUT Thehlelolelehl HEIIdS
hIRAPTIAT T Five A & TolT]|

4. IR TgWS giddigeh 3TeT-3T HI
AT |

In a given experiment, transplantation of

micromeres from the vegetal pole of a 16-cell

sea urchin embryo onto the animal pole of a

host 16-cell sea wurchin embryo would

initiate:

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

2. the transplanted micromeres to ingress into
the blastocoel to create a new set of
skeletogenic mesenchymal cells
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41.

41.

42.

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.

e 7 ¥ &la-ar te IR H GHfAd
AdiGiACl ST UISRd &, HT Uh I&I0T J&q
T8l &7

l. og SS9

2. TR fY 37eper

3. 9 dleiqd

4. IR-FhIAHLANT YlFoldeh

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

etiolated?

1. Short hypocotyls

2. An apical hook

3. Closed cotyledons

4. Non-photosynthetic proplastids

T 7 O Fi9-ar JAZ (SEAe [5H-817)

Wl Shed, SEAlaAs  3Fe  (JA) Tehdd

IIMhAT HT Th holl [dAdTh, I Tl I

87

1. MYC2 & ¥y «4d
ST &l §H dl g

2. MYC2 & &I §4ar g dar JA @R
Sitell ol 3felel@el T &

3. JAThd & TRT & T H HIH HIdT ¢

4. JA fsRX STt o A1Er 9RoT | afA Bl

g dur JA AT

Which one of the following 1s 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 1n directly inducing JA
dependent genes.

qreq  grAfd, Freifocs 3Fa, IraRoE:
SHh HaT 8l &

. TI8 faEaRoT 2. Yol
3. 3icISeholsled 4. HIeC 3c4lcd




43.

44.

44.

43.

45.

46.

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

1. stem elongation

2. parthenocarpy

3. parthenogenesis

4. malt production

SR geel & v e Ul & & Fia-

|1 Tl e g2

1. ag AT ATaMeIdr I dddl &I JTolda
9 eaRT dlsdl &

2. A & Aepraefier #ET # 98 Ja A1 g

3. AT & WS sy TA. AL a1 &g A T I8

AT ST B

4. qsaid:mfr,a’ri%’lﬁa?rﬁmgarntaﬁr
IR HIfRer AR & 363 fr Th g
el

Which one of the following statements 1s

NOT correct for Casparian strip?

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

2. It 1s formed in the growing part of the root

3. It1s formed several millimetres or several
centimetres behind the root tip

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

T H Wlg & JHAMYT H, dFT # F -

AT Ueh ATTAST T8l g?

l. gagarss 4Td IRATgh

. BRGIfesT |

eth ¥ CaT

CTER T

Which one of the following is NOT involved

with the absorption of iron in the intestine?

1. Divalent metal transporter

2. Ferroportin 1

3. Hephaestin
4. Transferrin

AW

Na &I 31987 K T drgdr &7 R gar A
H fhd#H ogl TS g2

1. CATaHl

2. GReTHIeRT

3. 3o

4., YAEISHAT gd

46.

47.

47.

48.

48.

49.

49.

In which one of the body fluids is K
concentration higher than that of Na'?
1. Plasma

2. Perilymph

3. Endolymph

4. Cerebrospinal fluid

TR WR TgT 3R &
1. ddeh
2. 3T Ide

3. 319 dde

4. ALY ATETSH

Mammillary bodies are present in
1. thalamus

2. epithalamus

3. hypothalamus

4. midbrain

gfaafd 31usicaer s gfea gt aiar:
1. STeear 2. QLA
3. [ags 4. dIg
Reftlex ovulation does NOT occur in

1. cats 2. rabbits
3. mink 4. rats

AldAl  dd  gsUdTe, 3cqRadl & 9y

SRR [hT IR T F, 9rgdr & IS llel

¥ JT UHh F, UIeT I TahRd hdT I,

38 9.7 IIUId H Tl T A JSUT dTell

AT H 3cdifled @Il 38 Aol & IUR

W A5 [Tsasl # O SiI-ar U el g?

l. Siefehl H 3cqRade Ueh GEY & YT gl
gl

2. el H 3c9Rddel Toolloleh gl

3. Sldl H 3caRdde IR- Teellfelh gl

4. FeAhT H I9RTdT dgaieeid ¢

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 1s correct?

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

2. The mutations in the parents are allelic

3. The mutations in the parents are non-
allelic

4. The mutations in the parents are linked




S0.

S0.

S1.

S1.

Ueh Tgoldaddl AT H, ar Siid A daT B
U gay ¥ 70 cM gt @a g1 Ifg aEr
Siel & fow fawagesdr cafSeat @ odrefor-
Jgh AT T STar g, dl Sodend J&TuTasy
gdiel T &I g1

|. eThiolell SRTUTIRT Jercl Tclel I F&AT
AT

-3-"’11

e
C

AATSTAT TETOTIHET JFd HAlel hl T
g e

3. Geidiolell SIaTUTIRT Jercl Hclel I H&I
g e

4. YA STETOTHRY b Hclel hl HE]

g & a1 &, Siid GHYET a1 f9geT &
ggoleed 5, 39 W AR

O

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

cM apart. If individuals heterozygous for

both the genes are test crossed number of

progeny with parental phenotype will be:

1. equal to the number of progeny with
recombinant phenotype

2. more than the number of progeny with
recombinant phenotype

3. less than the number of progeny with
recombinant phenotype

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

sigifberr BHHT F 3dA% [T & e
U USSR o 37" ¥, & el |
OTcd qIEh AFEAT H Th H Teh Hequed
RRTET SeTUTIRT U IAT| S A
ITIEIRRTET U fafed 3caRadl &1 e
5H AAUEY RRET AFE &I Th AT
IO RS Aerdl & AT GHARA foha
AT, AT Al T F&UYERT AT AT
Qf8Td TEIUTIFT hT ASESAH SATEAT hl ST
bl ¢ T I8 Ush 3EIgL0T ST ¢

1. gfaefaa scaikadt 2. of&ToTehid

3. Hed 4.a§l;mTﬁT-w

A researcher exposed Drosophila larvae to
37°C during their growth. One of the adult
flies that emerged had a crossveinless

phenotype. Crossveinless 1s a known mutant
in Drosophila. When this crossveinless fly

was crossed to a known crossveinless mutant

'n'l"r’ nl] +l"\..-"‘l. e N AN S SR W T
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52,

52.

53.

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

3. Penetrance

2. Phenocopy
4. Plelotropy

ST 989 cyst leut thrt & U THiAT E.
coli SIdl Y#g H TOHITSAT I 9cd Tohar
ST & dUr ST 989 cys™ leu” thr™ &
Teh IATGI Pl GRGHAUT A & [T 39T
frar Srar g1 3u=iRa amgr AEEr & s
fAuiRa  #rega o ogdlier gur R
¥ FYRA fhar a1 g, & FW Tolc fohar
ST &1 %5 fAge Aefad gl Sl g&at &
e el & 8 Fla-8 Gefad Fag &
foIT 3UYFd &7
1. cys* leu* thr?

,cyst leu™ thr™ ,cys™ leu™ thr~

2. cys~ leu* thr* , cys* leu” thr—,cys* leu* thr™

3. cys™ leu” thr~,cys™ leu” thr*, cys™ leu® thr~

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

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

1. cys*t leu* thr*

,cyst leu” thr* , cys™ leu™ thr~

2. cys” leu” thr* , cys™ leu” thr™, cys* leu* thr™

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

4. cyst leu” thr=, cys* leu” thrt ,cys* leu* thr~

Qg gAieur AFaaa & @l dN/de

qiR#ATST T =AY &

A. rN/K

B. N

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

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

IWIFd THIROI & e H e FyaAr A

o Hi-a1 TEr g7

|. B TRETATH [ahrd &1, TAT A gefaard
f9erg o1 gfafaftica ar g

2. B TRETdr fdhmd &I, d4T D def&drd
fasera &1 gfafai®ca &dr gl




53.

4.

54.
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3. B =T Tashrd &1, AT C gefaurd fashrd
& T eed HIAT gl

4. A TRETATRT fdrd @1, JAT D Jefaard
e &1 gfaafeca F3ar gl

Given below are growth equations where
dN/dt 1s defined as

A. rN/K
B.rN

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

With reference to the above equations, which

one of the following statements 1s correct?

1. B represents exponential growth and A
represents logistic growth

2. B represents exponential growth and D
represents logistic growth

3. B represents zero growth and C represents
logistic growth

4. A represents exponential growth and D
represents logistic growth

[ YA A F FiA-@1 TG g ST Teh

HAAIET I Il [@d HLdT 67

1. [3ffear Tar=t @ vefad AT aur &ar
CART &9 faAcel faAfeised]

2. Ush Uahd el a1 7T 9w W aF @9
& dUT &hdl SaRT ATHIGHTT JhR
fAfGTedl

3. AT TUET @ Tahiad A dar g&g
facer |

4. Teh Tehol G2l ATHYCHTT Yehik H Hdl
o AERea, J9 a3t &1 a7 o
gerdt WX TUTRA T, d 9T I3« &l

Among the following statements, which 1s

the correct one that refers to a Holotype?

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

2. A single specimen or illustration upon
which name 1s based and designated as
nomenclature type by the author

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

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

55. 94l H g & dR H Y = [FeT wyai

FQ Fia-ar g8 &7

|. gdgal greal H ol & dgod o (el
3caiGRlY gardligehiAl dedl sh 39TEYfd
¥ dg JI&7oId gl

2. Sl & URRdgsd & folU 3caigrRil aar
Acdeh DIRADTT TAT TGldeh o ATelel]
deal ¥ Toeford gl

3. Hdgsl Uregdl H HeWSll & gRdagd &
foIT 3caicerR § dYUT cararigshral deal
¥ gg Teeifora g

4. Gags JAT 37HEdeT, el YR & 9reyr
H dg IVl & gRdgd & Toiv
3ccieRr gl

55. Which one of the following statements 1s true
about xylem 1n plants?

1. It 1s characterized by the presence of
tracheary elements responsible for the
conduction of water 1n vascular plants

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

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

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

56. 39 U Yallld ol Ygdld Tdd AT,
T A RAT-AAelt 3itwer, greg fRar srar g

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

4. Cinchona officinalis

56. 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

57. Th FHolllAel Tolid W fha 1T faAea
HYAT H T hiA-AT AT &7
. 3UHIEFAT I BISH 37T Yallld Te
FHoll I TS 87 Hehcll &
2. FSRIAT ISl Teh FHGT X 379
JTRdl & HAUTd H JHTT QAT g

<]




57,

S8.

S8.

S9.

3. FHETT T YSMTA-TgIT Sl FHoiferelr
JollTd &l [ASarded dH L ohdT g

4. FolAT TS HT fAShrAa SceRIcR
gt TART 9¢ IHTT ST TehdT g, Sif Tah

QT FITATATT I hRIOTT HdT g

Which of the following statements 1s IN-

CORRECT about a keystone species?

1. Species other than consumers can be a
keystone species

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

3. Removing a keystone species can reduce

species richness of a community

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

3TT ool dYel AT P AT AT & (1-
gerrtaer) et &1 off el Hem fEm
%
|. GO EATRAT J4T 3769 I[0Tdcd
& FA, gl & AT 3T Aigsord|
2. 3o AT kT IR HEGT AR (1)
3. ololdd JiFd T aH ATeioses HY,
ThHATAAT dAT 3Ted AT Yod Folelall
faer gfEafaa €
4. IcdlAadr I 9ddr T #3dr, IR
1 AT 2 & 3cddSiddr dshl ahl I&T0Td:

gard gJ|

A species whose life history strategies allow
for high intrinsic rates of increase (r-
strategist) will also exhibit the following
EXCEPT

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

2. short period of exponential population
growth (1)

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

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

gartaar 1 Afafaar gfada=r & e &
e FUaT 7 & HiA-TT1 99 87
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60.

. 3o fAfaerdr U Tehel FHE & 3T

T fafatrar g

. drer afayar o= aﬂmmﬁam—wﬂ

d gEY s HI Tl deAlae H IRaded

T Tsh AT gl

. 3Tewr fafaerar fodr Hiemielss &3 H

FHCHAT & IREY # Ul Sedrelr &
fafaerdr gl

. IAT fafaerar fdr Ao a3 &

FHCTA/fATTH-TYEl & IRAT H gt
el arelr &g [faerdar gl

In the context of diversity patterns of species,

which one of the following statements 1s
INCORRECT?

I

2,

Alpha diversity 1s diversity within a single
community

Beta diversity 1s a measure of the change

In species composition from one community
or habaitat to another

. Alpha diversity 1s the regional diversity

found among range of communities in a
geographical region

. Gamma diversity 1s the regional diversity

found among range of communities/habitats
in a geographical region

h qIRTEITdhT AT AT gemar arar &

TERTIARY CONSUMER

SECONDARY CONSUMER

PRIMARY CONSUMER

PRODUCER

3 A gfaaf®ca &ar &

L,

Teh Waiidl ANl @l 6l T&AT
TR@As TuT T F3 gIRFEAfaH & g
A &1 WA

.eigiwstlﬁﬁ-’?lﬁiﬁrﬁéwl 1 A

dAuT Teh g7 IIREUTAdT & A9 AR &
IECIEEES

. Uk °Tq HfA 6T FaT 1 TOfAS J27r weh

Hed ATHHG IIRTEATAHT & Sa 81X )
f&As

. Ueh TrEHfA St #R &1 TOfAS qar

ISUTRHICECE del TIRTEATAhI Sl H&T
T TaYfAs



60. Given below 1s an ecological pyramid.

61.

61.

62.

TERTIARY 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
ccosystem

Al [T c@RT JEATAd e feurd &

I # Y & b FUAr § F Hia-4r

HEl el &7

1. SR 3caRddal & far, HReaR
Ucolldd 3GTdled aluT o 37T g

2. ™R Sl & SATART &1 I7a
3T 3cIRadod T & THTA gIaf|

3. ASTRRY 3caRdade Hcdd gol# gl

4. DNA Al & TAX W, HTdIAh Ha
Qe & FoarT ¢

Which one of the following statements 1s

NOT TRUE about the Neutral Theory as

proposed by Motoo Kimura?

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

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

3. Advantageous mutations are exceedingly
rare

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

JHGTd [aderor ¥ o I e

g Pid-TT HeY oTal 87
1. FAST TaYehl sl THSITT glad bl

TaeHdr gl gl
2. FATY [Oue ITHIART AT &l Tah
URUTH g Thd ol

HAAT H

SECONDARY CONSUMER
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3. Ush HId Ydol & UIed T Arew fohar
g3 Ts HHAA IERLCRIEEIE IR
e olldl g

4. HASTT AT TIAIT HATIAT G2l
Hhd & Wd s fafaerar i

Which one of the following statements 1is

NOT TRUE about homologous characters?

1. Similar traits may not be homologous

2. Simular traits may be a result of
convergent evolution

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

4. Homologous characters may show
structural similarity but functional
diversity

Y

geil H Hll-a1 Tk qoIa: fasifed sifd
IEE AU IRV

iy

L

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

LAA Mk
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ST IR™T  hife TRAT = e

glafed geifa g=Rar ashl &I ARG R &
(a, b, c).

100 —

Relative abundance
i
I

0.001

Species rank

Jehl o TRRT & YR 9¥ gl [dhed &l

l. a-TRETCATNT, b-eTEENOTh FHTH, c-SATAANT
oy

2. a-gcl Bel, b- SAMAAT AT, ¢-eTEEuTeh

A H o

.\.‘.I
Yol .
3

3. a- T B, b- CTEITUTh  JHTHT, -

SATTACT Al

4. a- TXETCTRT, b- SAMAAT AT, c-TgaToTH
SHIHT
The rank/abundance plot given below
illustrates three well known species
abundance curves (a, b, c).
c
1)
g
c
2
© 1—
2
e
L.
o
0.001
Species rank

Based on the shapes of the curves select the

correct option.

1. a-exponential, b-log normal, c-geometric
Series

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

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

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

forell Siifad IRIHT & Toh 39ged Ffdder
& T Hadd e &l AT & o
ford et geAcRal A& @ 39 fohgenr
3T heal?

65.

66.

66.

1. gfaciea geaeel
2. ShHACIETUT Seldcled gaAgelt
3. 3ATATIY cAfdehor fauard geaAeei

4. el TAuaTE geAGt

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. Daifferential interference contrast
MICroscope

4. Phase contrast microscope

geg S 3fdTEdE & v e

gfFeds & 39 W Ry I A

HUAT H & HII-AT Teh Ireld g7

l. Sitel STEY Tahell TN & T, FfFerdal
aTdl DNA ¢Fqolc & foar 31f@casa fhar

ST &l

2. A wgierdol ol&UTd: &l Wcld 3usehisal
d gAd §, S U ogiderdel &7 H IS
gd gl

3. SIEAT-313Tel FgfFerdst (ZFNs) HT dhgehr
Sl &l AT &HAT & 1Y diedd
Fhd &l

4. ZFNs a4t TALENS, Fokl 3id: #gfaerdst
& facoer a3 & Iy afldd

ol

1\')- dlﬁ

Which one of the following statements
regarding use of hybrid nucleases for plant
genome engineering 1S INCORRECT?

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

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

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

4. Both ZFNs and TALENSs are fused with

cleavage domains of Fokl endonuclease.



67.

67.

68.

63.

U & IR H Y ™ &9 Faar § O

HieT-AT Tel &7

1. n—>U$Q:I?:I>IFEIﬁHT-‘I?-F$ﬁI'U, n —m
ACIRAdeT $T 3198 el he oIl el
HTARThdT §, TUT GeIHTT TUFCIHCT
GaRT AlAeX fRaT JT TehT B

2. T — 1 FATIRAde & 3798, n > 1
ACIRAd T el 3SR FAT dr
HTERISAT &, dAT UV- Vis T
GdRT HATACT fhaAT ST eheT B

3. n > ¢ HHACIRAdT $I 39eTT, n > 1
ATCIRAdT el gl hH Foll hr
HIGRIRAT g, dUT CD  EIFSIHAST edRT
AT fpar a1 gepdar gl

4. n > 7 AIRGd &I 39T, 6 > &
TATCIRAdT I gl he Foll el

HIGRIHAT g, dUT CD EFCIHST SdRT
ATl AT ST dhdr g

Which one of the following statements

regarding proteins is CORRECT?

1. n— o transition requires less energy
than n — 7 transition and can be
monitored by mass spectrometry.

2. n— T transition requires more energy
than T — 7 transition and can be
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 — o transition requires less energy
thann — 7 transition and can be
monitored by CD spectroscopy.

AT 37EqTAl & ol ToTSah TS ellehd
e hT TR ATAT hl HTHTF el &
for SsedA 3ugerd, @@ 9t ghAr A
hleT-aT 87

1. E. coli & GST Il FIcTeT

2. E. coli # His-dgad i

3. STHAYTI] H T FICleT

4. QFSIHATY FedIdeH H Ihd Al

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

1. GST fusion protein in E. coli

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

70.

70.

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

YACs R T T [ Ul # 4§ Hid-4A1

I &7

. YACs, IMbarel DNA Tehsl & dgd
F Hhd o

2. Uh Uehdd @HAR H Tah H 3H¥F YAC
9 ST Hohd ol

3. YACs # YATdeard goldl g Fhliteh THR
H qeadise AR ¢

4. Wadl DNA XY & Tt YACs &l
Sa3T R FAATARA fhar S =gl

Which of the following statements about

YACs 1s FALSE?

1. YACs can carry DNA fragments of 1Mb

2. A single yeast may contain more than one
YAC

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

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

Ueh 3cc-hIfART ddg-Fold TANT H

|. AISCHATST H aF $elagls gds d &, TR
3eT9T ISl H]

2. AT 98T {Wd &9 H TelloAT Bleell I
U Seldcls T@T ST & ddT T
grscidiel & 376l

3. TToAT Bleal WX &I Seldals (W ITd o,
Ueh AT J8T AT &7 9 dUT g8 Tah
I FS 3T YU FAT Th &1 H|

4. Uh AT FS A YUl FHT Teh TolloH]

[Seoll H Uah Solacls duT T

FIRIFITTT & 37T AT ST &

In an intact cell patch-clamp experiment,

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

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

3. two electrodes are applied to the plasma
membrane, one 1n a region containing
only lipids and the other 1n a region
containing one or few 1on channels.

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



71.

71.

12,

HIT \PART 'C'

TdH [ & HEUeAASAl ohl, oI TaH I
faferse oAt a1 SRR @At & U
digehl & &7 H AT A &, § FAfAd A

TAH | T 11
(A) m@gueamsa A | () |37TesI8ss
e

(B) wolfaer  3sfder | (11) | ofAaT @og
SECRIC R RIMEE

(C) ursReTgd (1) | grSsIaTe
HIREHC IRATI]

(D) |araree (1v) | taTSe HE
gqrsUHIERT

Pt Rgredt & ¥ 7@ T A ot
1. A-(iv), B<(iii), C<(ii), D-(i)
2. A-(iii), B-(iv), C~(i), D~(ii)
3. A-(i), B-(ii), C(iii), D-(iv)
4. A<(ii), B-(i), C-(iv), D-(iii)

Match the coenzymes in column I serving as
transient carriers of specific atoms or
functional groups in column II
Column I Column II
(A) |Coenzyme A (1) |Aldehyde
groups
(B) |Flavin adenine (11) [ Amino
dinucleotide groups
(C) [Pyridoxal (111) | Hydrogen
phosphate atoms
(D) [Thiamine (1v) | Acyl groups
pyrophosphate

Select correct combinations from the options
given below:

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

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

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

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

& Y= # &

A. L-FaA1ST dUT L- Tee/ A8
A gdichd YhILT & ATY
JaATHATAT: A hAT Fd ol

B. aidsdled dlcdishard gHT TN
=5 3
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73.

C. Trell () II-Fsfersit 3eRT 3] gT3rsied
&N CanrT TARMGT 8T gl

D. fFdr W &1 Tl AFd Foll A Th
AT Ul IRadeT dUT Terdr H HKOT
gRade & a1 I ¢

E. fg¥cld 9X oredlsd vgicelleor DNA &
R Tapol & ARG & T Toret B

ford @aisar & 9 sla-ar @@ 22

1. AdarC 2. BaarD

3. CdarE 4. DJATE

Out of the statements mentioned below

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

B. van der Waals’ interactions are always
attractive.

C. Poly (pro) II-helix 1s not stabilized by
intermolecular hydrogen bonds.

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

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

Which of the following combinations is

CORRECT?

1. Aand C

3. Cand E

2. Band D
4. Dand E

GISEKLGERETRGIGES

A. TIPS & o JAT P TATAY TER
TATRONT § TUT 3eTehl TIIAT T 3HeUTd
A 1:2 §

B. Uehel @Il Tl (2Cy4) AU o1 § 2T
SfasEel a8 STl H gfduld §a1d gl

C. Torar u-iﬁﬁ?ﬁ o N-T8Y hr 3198m C-
Y W Wemgel Foid: efhield gl

D. WIEied A DNA & HYYTT Wi chl 3TU&T
TYUTT Tl g TG TAACHS 3efhodl
Sl AT LT gl

E. T& fafgd arcde-foheh JaTelel T dlsadl
8T JaTell SaRT FfdTAUTIsT, t-RNA &
Hg! AUTAT I gRafdd 8T Tl

{9 AT # 8 SIA-4A1 ITdd 87

1. AdAarD 2. BAArE

3. CdaTE 4. BdAarC




13.

74.

74.

=

The following statements are made:

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

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

C. Proline 1s energetically favoured at the C-

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

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

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

Which one of the following combinations 1s

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

A. TeallsH HTATHRAT 1Al & 2F 10 de
% UM ¥ i i ¢
B. fordr 31faAfhar & afshaor Far i
SH Held g
C. Teollod dAT 3TN & o Fl
ST TaET JAT Tk |
D. HAEA &I HGdl TeallsH AR
HTATHATIT T T pI FHITAT Tal STl
TTd FUAT & FAToTel Pl el
1. A B 2,
3. AC 4.

(ol

B,

A,D

From the following statements

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

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

C. The interactions between enzymes and

substrates are hydrogen bonding,

hydrophobic and 1onic.

Substrate concentration does not affect the

rate of enzyme catalyzed reactions.

Pick the combination with all INCORRECT
statements.

D.

1. A B 2: B
3. AC 4. A,D
TFATRIONRT BIERIRNHRIOT Ufshar # 379a
Tod T dell & TATY, FEAET  HA

mﬁmﬁ@ﬁﬁaﬁ
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TaH | a1l

(A)

ATP =39 & F,
gceh ol HerHd
AT &

(B)

(i) | saRe greo
EGCIRCECECIRLI]

LT B

(€)

(i) | Fe/S e &
UIEIECCIGEGE:
Solchcld IRdgel &l

Jhdr gl

(D)

A (iv) | ESershdE b &
Hlé‘d’lﬁﬁclﬁ

Solarcic] TUTATART]

T 31AET HIAT ¢

G g {FeIdre
CleTollhd ol
HefAd ar g

(V) 23

i

HE TS 0 # & o
l. 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-(i1), C-(i), D-(i)

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

Column I

Column 11

(A)

Inhibits F,

component of ATP
synthase

Antimycin A (1)

(B)

(11) | Disrupts inner
mitochondrial

membrane potential

Oligomycin

(€)

Prevent electron
transport from Fe/S
cluster to ubiquinone

(iii)

Valinomycin

(D)

Blocks electron
transfer from
cytochrome b to
cytochrome c;

(1v)

Rotenone

Inhibits adenine
nucleotide
translocase

(V)

Choose the correct combination from below:
1. A-(i1), B-(iv), C~(v), D-(ii1)

2. A-(1v), B-(1), C-(i1), D-(111)

3. A-(1), B-(i11), C-(11), D-(v)

4. A-(v), B-(i1), C-(1), D-(i1)




76. Teh 3fAEId UfAST 30 @ Ta gl
HRWUT TohaT ST g1 el dehellehl GART
g eTh o T&YUT &l eI [har ST ohdr g

76.

T

17,

A. 3T faada

B. SAHIT qGhIT 3TATG] THFCIERIUT

C. el GfaauTdr FererEhIdy

D. [aHCT hACAIETUT FSHHATIA

3 TS N Jol S Ig 3HRIT HEm b

SEelh T 3%1%’[?—1’1‘«’1 TETIUT 3I9ITdT ¢
1. A C 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

a1 Sfad & FEHINadr (S) AT HlelEeidl

(C) 31U], Ueh Ushol §Ed ¥ HiT UL g

ol Y¥el # ThAd gld 81 I§ A gU

Ueh ddT YFe &1 AT, S dar C # 39dr

HHYUT qUT TSiecll H 3URRYd g Jar3i

& gfd 3Mhyor, 3fe W AR &, 38 oA

$l AYSAH JUI Hld dhed Al e

. STUTC T &Y & HIY HHN d4d g,
T fohdlr 31w aaT U3 | Fad|

2. Bieell & 3T q@ET Yoradr § o9 d
gUd g, 39T 3hYoT & i S gar C
9T H §Yd g

3. T FIARMSR dedl & FATT & e
S dur C HA9H H 3T AR & ATY
9Yd gl

4. [Seell & 3T AT UTAT I 3UET S
adgr C fhfRd 3Taal HRYOT I@d 8 Jad1
Y HFd T & A ITcleh HEATTEAT
H Ed g

Sphingolipids (S) and cholesterol (C)
molecules of the lipid bilayer aggregate into
multiple tiny rafts instead of a single large
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78.

one. Considering that size of a lipid raft

depends on the affinity of S and C for one

another and other lipids in the membrane,
choose the option that best describes this
property.

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

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

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

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

Udh 3QAE GAR H AfAATd: qHihd
Teh AKX Ui $1 geAdTelshr @A AleX
Afafaf & gas & fOT, T Musdr o
FeHIAhT TURT Tehell TR I TicdSaT
H W Th WA H, &1 GEA o
3™ 39 (1) Y w AT §
Merhdl of ugror fohar fof foaear oy
ITHR I§ HIEX I FEHIoIhT Sl 3Tad
(+) RAaY Fr fear &7 afaier aar &:

AP IF IR EEE

G
Microtubules - end ({{{{It| +end fikitt mm] + end

78.

Motor protein . qp
Y'Y Y Antibody —

glass coversip S ITTIIT I
AdlAd: Ygdliad HeY 9T g
1. STgeile]
2. AT
3. e |1

4. A1 A STSeile] AT fhaddle 1

To understand the microtubule-dependent
motor activity of a freshly purified motor
protein from budding yeast, a researcher set up
microtubule based gliding assay. In such an
assay where microtubules are fluorescently
tagged at 1ts (+) end, the researcher observed
that this motor protein moves the microtubule
in the direction of its (+) end as shown below:

The newly 1dentified motor protein 1s
1. Dynein

Myosin

. Kinesin 1

IS

. Either Dynein or Kinesin 1
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79. 30T (T A) dUT 39Thl H HIA I[OTUH WAl A F& TUT 34+ F fAeT & 13
(Ta¥ B) et A a1 & gl
A Mad2 (1) | Cdcl4 afspaor @
Q?TST A %F'HB flzﬁ
A | FIAFR (i) | ER & eslr de& B Teml (i) | Cdc20 afhaor 9%
3rgAoly giaget iED
B | cis — dTeail (11) | Fordfer — A C |ATM, ATR| (iii) | p21" & FeaA=
Jicshrd (1v) | ag fhar =l
C | trans—dieatt | (111) | Cop Igﬁﬁ?r Hepolo] HeAa
D | Cop 1l (1v) | Hel-6-HRHe Siridg WE & A 3Hb 9l HR I
gicahr .
S Iﬂﬁ mﬂ' Y
E | 3a:epifereht (v) |9 %gsﬂﬂam 1. A-iv, B-iaurii, C -iii
Jierd 2. A-1iduriv, B -1, C -1iii
o , 3. A-ii, B-idriii, C -iv
38 fd%hed &l g S 396 &l IUYFAdA 4 A_i S B i C -
OTYH F Hollel T 8l | j j
LA-@v); B-(i); C-(v); D-(1); E-(i) 80. Cell cycle checkpoints are surveillance
2w A= (V) , B—(v), C- W, D-(v); B-(n) mechanisms that ensure order and fidelity of
5. A-(u); B—(v); C-(1); D-—(v); E- (i) events of the cell cycle. Given below are
4 A—{v); B-(v). C—-(); D-Q) E—{ni) some of the checkpoint proteins and their
functions.
79. Given below are organelles (column A) and
properties associated with the organelles A | Mad? (i) | Prevention of
(column B). Cdcl4 activation
B | Teml (11) | Prevention of
Column A _ Column B Cdc20 activation
A | Lysosomes | (1) | Anterograde C | ATM, ATR] (iii) | Inhibition of p21°"
transport from (iv) | Inhibition of
_ _ ER to _GOlgl separase action
B | cis — Golgi | (1) | Clathrin — coated
| vesicles Match the checkpoint protein with its function.
C | trans — (1) | Cop I vesicle 1 A-iv.B-iandii. C -iii
Golg | budding 2. A—iiandiv, B -1, C - iii
D | Copll (1v) | Mannose-6- 3. A-ii, B-iandiii, C - iv
vesicles phosphate 4. A —iiandiv, B -iii, C - i
receptor
E | Endocytic | (v) | Protein aggregate 81. 3MUA UH 3 URicRe, TnX, & HISHR
vesicles for secretion
fpar & T @ wfdsfadas Afa @t
Choose the option that matches the qgAAT A TnX ITHA  HF TH
organelles with the most appropriate YA 8 98T & T, T Sl &
property. b & |
1. A—(iv): B(i); C—(): D—(): E— i e Gﬁ‘q'rtg & 3eX of ST AT gl Adieid:
2. A—(v); B—(iv); C-(@{);: D-(v); E-(i) URIART Tolledl faeder 3eIhiAd fhd STd
3. A=(i); B-(v); C-(1); D-(v); E-—(iD 8l 3T 9d § T RIS 1 HTHA 380
4. A—-(1v); B-(v); C-(1); D-(); E-(@nu
(). v) ) e A 3T Teh Sfeleh Toolh & AU Al TTT g
80. HIAPT Th ST, PIRADT Ush hI TCATIN qg FEAIAd T g 6
& HA dUT FHdgWEUEar & gARaa l. TnX, §Y&T GRIEROT JshH @RI, TR
Foldlel  [9RTET UshA  gld gl SIdieg T &

2. TnX, Teh TUT Taferse 'ju-I%-ITcia-l JhH &
T O UITSIUT 3797 2



81.

32.

82.

3. Y & Ul (oo HAdTad 8id &l
4. TnX, 9idehiadeT YshH AR, IRICROT
T &

You have discovered a new transposon, TnX,

and would like to 1dentify its mode of replica-

tion. A heteroduplex of the TnX sequence 1s

made with a few mismatches and introduced

into bacteria. The newly transposed genomic

loci are sequenced. You find that the sequence

of the transposon matched exactly with one of

its parent strands. This suggests that

1. TnX transposes by conservative
transposition mechanism.

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

3. single-strands of the duplex are inserted.

4. TnX transposes by replicative mechanism.

Uch Adldd: Jgdiad I 3V & YHIE, 3 dg
HelLa A3 & T 39-HMAT FIT I
fAemar arar 8, & @URUT & T ueh entrehdr
IR (- 3NVY) FAH 3YARA  (+3{1e)
HIARTIT & IEaITA-AlhiAd  hIRAAT DI
(FACS) uR=feat &1 faeivur adr g

‘== Drug’ ‘+Drug’

No. of cells
No. of cells

2n 4n 2n 4n

Relative amount of DNA Relative amount of DNA

39Udd FACS dR=SCHl & TUR 9 Ig
Y HEAT AT &

1. SITASRT Tk I G, HAEAT FI|

2. ShIRART Tgh hT S IHTEAT |

3. IfAFT Ik T G, /M AT I

4. PIART Tsh hl Gy ITTEAT |

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.
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33.

‘= Drug’ ‘4Drug’

No. of cells
No. of cells

2n 4n an 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

fe=T difelsl DNA cdell & @ 9@ &,
IFR & MY o€l &R & HRYUT JUT
U JUT AU WAl HT Ghid i
CCIECCIETG IS

DNA gay ITOTETH
(A) | A®T (1) |eFaY & I &R
%l Syn &JUT
(B) | B¥9 (i1) |erFehy & TTY &R
$T Anti G&EIUT

(111) | Tier gereT @

(1v) | el 9T T

(v) |=ier 3w @

(V1) | OdalT 94T T

DNA cdal qar 3«is JOTH]  (FISSh i
HeX |IEId) I Hel e Toloet HIISTA H
d HId-A1 S2dr g7

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

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

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

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

Wil

IR S I\

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

DNA duplex Properties

(A) | Aform | (1) | Syn conformation of
the base to sugar

(B) | B form | (1) | Anti conformation of
the base to sugar

(1) | Wide major groove

(1v) | Narrow major groove

(v) | Wide minor groove

i
| | fr""l'-Ix\ | | -th-l.ﬂ-“ﬂ"" -l O AR UL A e, T T T T L I



34.

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

bracket)?

1. A-(1) (i) (vi); B -(11) (i11) (v1)

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

3. A-(i1) (1v) (v); B -(i1) (111) (vi)
B - (1) (i11) (vi1)

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

hoUadT ehiTold Toh feadaT RNA HelshA TAAT
HITAPIAAT TUT FAS OIS H eTaTiod
il &

RNA 31c_19l16—|:

AUG AUA CUG UGA CUU AGG CUC
UAA

S AT JTerss Iegshd fAFAdd &:

34.

33.

CAINEAICER] SECAIMEaR)
(a) | Met-Ile-Leu | (1) | Met-lIle-Leu-
Trp-Leu-Arg-
Leu
(b) | Met-Ile-Leu- | (11) | Met-Met-
Trp-Leu- Leu-Trp-Leu
Arg-Leu
ITABITIT TAT FAROTRIT H Told
dcersst & Hel d3Aleled i Wiol
1. () (i) 2. (a) (i)
3. (b) (1) 4. (b) (1)

Imagine the following RNA sequence 1s
translated 1n the mammalian cytosol and
mitochondria.
RNA sequence:

AUG AUA CUG UGA CUU AGG CUC
UAA

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

Find out the correct combination of peptides
made 1n the cytosol and mitochondria.

1. (a) (1) 2. (a) (n)
3. (b) (1) 4. (b) (11)

el Sfat A, ¥g Hifds § b gideiaddd
IR FAM [AART g sUS AR
Ly I

Y Y
- e

N O o O TOTT
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35.

36.

HIRABI TEIT I Adleld ¢l E. coli A
gfaefaas & @I & IR A &3 HUA
faeT G @ B

A. SeqA #ATH® Teh YIEId GaRT YA OT

dAT oriC (FfAh{ddsT Hr 3cqle) T FUFHIT,
IR AT & A I Aehc §l

B. 9fdehfddel & YR & fdT DnaA Wi
I IUSYAT Ueh Hgcdul HTaeTehdl ¢l

C. F1feh Iidhiadest YR & fT ADP &
3T T &I 19T hdr g, ADP : ATP
HT 3T HAgcaqUl &

D. yfaepferae & gRe & faw ATP
STelIges &I, Tlehd RIehall garT Hda
WA T A, HefAT HIAT B

3IWFd HUAT H T HiA-T TG 78l g7

1. AdarB 2. BdarC

3. CaarD 4. DdATA

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

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

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

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

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

Which of the above statements are NOT

true”’
1. Aand B 2. BandC
3. Cand D 4. Dand A

E. coli H, IeI™ DNA difelAIS 1 (Pol I)
gfaepfaasr gfshar & 3ifaary A Hsrar
¢, 98 9 GRS ool gl Sold 38,
gfdefaasl am@r @ 3 do & fav
fSFACR & TeaisdA Pol T | A7 R &
g DNA &3t #, (A, B, C dur D)
facadar s, Pol 1 @um/ar Pol 1l aRT
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SATEIATY bl

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’ 9'-PO,
L PO,-5 3'-OH
HO-3" 5'-PO,

Arfa@d careansit #& @ Hid-ar Ta dgr

&2

I. APol Il &, WJ Pol I & &I, fa&dRd
gIaT |

2. Pol13ar Pollll, 57 H & fordr @ o1, B
ar C arar # s Y [deaRa Agr siarl

3. PolIa@r Pol Il gt & C faEalka gl

4 #TT D Pol I &, @ Pol Il & I,
faeaia gremi

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

extended by Pol I and/or Pol III.

A 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,

Which one of the interpretation written below
1s correct?
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87.

1. A will be extended by Pol III but not by
Pol 1.
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 IIL
4. D will be extended only by Pol I, but not by
Pol IIL.

s

Uh AH Y Sido] & tRNA Sl &l

3eTshiAd fohar s Siefed tRNA & -CCA

X & @ord 3e0shdA $o Sl § grr a3,

Il H g sTgl 9 -1 FRYUId:  tRNA

% —CCATRX ¥ |IA 3HefshdA H AT dTel

ST 8T U Frefer tRNA & foT hige

A 9 Y| Tg SHA § b

. tRNA # —CCA X1, 38+ & & foU
3ifAarr gt g

2. tRNAH —CCA TRT & FI1d 3HeIhd Toied
Siell H 3TIREY AT, 3Tl efollel Jd
UR fahar ST g

3. tRNA & a1y —CCA T8I 3 gRUeFded
% GRTeT SIST ST g

4, -CCARR & I 3fshd H 31T dTel
SiieAl &l JTAfHeh 3fefeld, 3elch IRYUFd
qd g-RNA AIfead g9rest & 3refied fonar
ST &1

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 1s because

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

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

3. the —CCA end 1s 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. Uah doArdc (fe AT I1AT) T Al Tham < Promoter
IT difeh Ueh Eidcieh 3eaiideh (A T B) ReporterGene2 | Py | X I P, | ReporterGene1

PR —_—

fSaer v @a f@aae DNA dead (X) &, &r
fafafer o AT ar a1 o dd1ae

The activity of the promoter (as shown in the
graph below) 1s recorded in the presence of

T 3YAT E coli  ®AEART FA AT increasing levels of an E. coli encoded
I regulatory protein which binds to DNA
o element X.
< monxer >
Reporter Gene 2 Pa X P, | ReporterGene1
E E 100+ - ~~.

E Reporter gene 2
T E. coli HIsd T3+ YK, ST DNA c

t
dcd X & 91y §Ydl g, I d¢dl ATFB &l 2 | sk
3UREATT H 3oodldeh T fdlafer 3fohd &hr 4
ST &, S fdeaT 3mel@ & 2 ™m 1 gl E .

\ ‘Hepurter gene 1
5_- [ —
1 .
100 === Increasing level of regulatory protein
E Reporter gene 2
=11}
g The above experiment is repeated in a mutant
s | sot E. coli with mutation which abolishes
= binding of the regulatory protein to element
:g' X. Which one of the following graphs best
2  — depicts the activity of the reporter genes in
5+ Yo the mutant strain?

—_

Increasing level of regulatory protein

1. J_ 2.
Z10F========== ; > 100
5 ; : 2 =
3qUFd TAET, Ueh 3IcaRadr E. coli A, 5 =
~ < ~ c 504 © 50
3caRads, Sl [FAdFs 9T &l X & a9 2 2
% o O
9 P WA I ol &, b Y Gef: fopa g st g 5
%—l et @l H d Hld-8T Tah Regulatory protein
. . 3 4.
3caRadl 9ig # 9fdddr St r afafafer 554 NP, DENEE—— .
E ot
ACSAH AT 82 5 £
s 50 o 504
QL
; :
: I8 2. e el 1 a 2
i J_ __________ 1 _1 & ? ) & >t
2 100 . > 100 — ,
;E 2 Regulatory protein Regulatory protein
E 50+ ;Sﬂ.
o L ; N .
g ol ;‘? 5. 89. Hhd UHHAUT JY & Uh YhR H I &
Regulatory protein Regulaturyprntéin IR _\’:E;IHE“ l Glila'l \en E;HEEI ‘H‘”d *'5""’“
B gihd AT g1 Tg§ FIsag AT dF IATRr
3. 4,
> 100t Y O ————— 4 WIS &l 33 #T9T 81 Hehcl &, AT ARI &
i S :
G g T HEPT T I g Hehel gl d T8l
v 50} C 504
Y ]
£
= | . 5 2 ﬁl?—ﬂfru EIéTI?ﬁ?-r' FISAH 'B‘H% 39
€ T ;& 71 UIITCISs H@ell &I Th 3HdHd HET g,
Regulatory protein Hegulatuwpmtéin g;"ﬁ' Eléﬂﬁﬁ Gnlé@l«H (RTK) q,,so,”d‘ -§|
RTK & IR # 5 & A A # 4
88. A construct (shown below) was generated to
( ) S HIA-TT AT 87

access the activity of bidirectional promoter
(A and B) which has a common regulatory
DNA element (X). The construct was used to
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. g8 RTKs & die7 3fday s giad &
Ucsh HIRIAEET &89 A doldedl a4
TIJT g, T URSTeol &9, duT Tah
HIfAprgedr WUs HTH FcT  esudld
Pl AT JFd Th &F FATASC
gl

2. I®W&dy RTKs TUeholdhl g O
PITAREET T & T Heldaddl hl 8
IqTer giderenl I GITAT I IRT T g

3. g3t gl Al RTKs & EET g,
JUT TECIhBd a8 CsUdld gy
AT ATET Gidolchel I Hishd HIAT g

4, RTK & AT Heldadl Rl S€l hITRAhIGeAT
87 H U gl Flead &
EIRERIRRIOT deb of STl gl Iihiad
FTEAH, TCIRATT ATET & PIRNPT gt &
H &5 TSI IJAfASET &l BIERIellhRd
LT g

In a type of signal transduction pathway,

ligand binding to a receptor triggers

activation of a receptor-associated kinase.

This kinase may be an intrinsic part of the

receptor protein or tightly bound to the

receptor. Receptors in which the tyrosine
kinase 1s an intrinsic part of it’s polypeptide
chain are called the receptor tyrosine kinase

(RTK). Which one of the following

statements regarding RTK 1s INCORRECT?

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

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

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

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

bl & [dhT H e q9T & SiidA-Urh3iee
ST AT e fA0us Si-9ra: Aerere &d
gl Gl Sl & g # R T T U
AeTaa &:

90.

A. FR-HI-AT  IcIRTAA SART  JTh3TEG
Silel ahehe T & fdehrd H WUTAT 8ld &
Safe e @AUUE Sl wR-w-aTd
GART &hehedT & Tdehrd T aR% o SITdr
gl

B. F-HT-87T 3cIRAde GaRT Weh3TeS SileT
FpedT & faeg # WuiAT @9 @
safh e AUUs Sid FH-dr-afey
GART ShehedT o Tdehrd I B o SATr
3

C. SheFT & YO g Ush Weh3Teg Silel &
aledl Ueellll H 3cdRddel @l 3Tdedehdl
g Siafh 3de ARUs Sl & & Tedllal
H @ U6 H IURAdA 3Hcoladed &
3T & v 3uded

D. FheNIT & U7 g Teh FTh3ee il &
ar Ucolladl § ¥ U H 3Ic9RId gIaTed
g Sdih 39 e Sl & Qe
Teellell H 3cIRdde  3(§coleld &
39T & ToIT 3920 gl

IWIFd FYAT & PlA-AT TAISTA Gl Sl

& fow @l &7

] AJATB

3. AdAarD

2. AdaC
4. BdarC

Two classes of genes - proto-oncogene and

tumor suppressor gene usually contribute to

the development of cancer. Following are
some of the statements regarding both the
genes.

A. Proto-oncogenes result in the
development of cancer by gain-of-
function mutation whereas tumor
suppressor gene leads to cancer
development by loss-of-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 1s required for induction of
cancer whereas mutation in one of the two
alleles 1n tumor suppressor gene 1s
sufficient for promoting tumorigenesis.

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

are true for both the genes?

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

U 39 & fahd dUT 384 WEAHA A
HEG Hlsidlel Al HEcaqul oI&TuT § 3Uehell-H-
ALOIded  do &l FAIGRddd  dr
dTfgehlatelel | TR ShITAhT HAT T Teh Tdegrdt
o VEGF-A, TWIST dr disdeiled D1 &1
HATFT & ST GaRT IoTehl HehTHRAT AT
TERIGHT &THAT & AuiRd & & T
qeTor fhgr| foled ™A # FI9-A9r T
3Tdd:; GEATTAT HhedT HIRNPT & F&I0l
I 3T g ceutar g7

2
|

Proteln Expression =
Arbltrary Units
{ rra )
g
|
Protein Expression ™
(Arbltrary Units)
Ll
|

11

VEGF-A TWIST CYCLINDA

—

VEGF-A TWIST CYCLIND1

3
|

Proteln Expression «
(Arbitrary Units)
—3
<
|
Proteln Expression »

(Arbltrary Units)
—>
i

VEGF-A TWIST CYCLINDIM VEGF-A TWET CYCLINDA

Two 1mportant 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 VEGF-A, TWIST and Cyclin
D1. Which one of the following figures 1s
most likely to exhibit the characteristics of a
highly metastatic cancer cell?

2
|
3
|

(Arbitrary Units)
—
!

Proteln Expression =
(Arbitrary Units)
—_—
=
]
Protein Expression ™

Il=ll

VEGF-A TWIST CYCLINDA

[ 11 1T

VEGF-A TWIST CYCLINDA

3
|

2
|

i

—
=
I
Proteln Expression &
[Arbltrary Units)

Proteln Expression &«
(Arbltrary Units)

YEGF-A TWIST CYCLIND1

VEGF-A TWIST CYCLIND1
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$g TPR & 30T IMUTT AT dAT TE-ITel
HT HWEg FF I Ghd &, IRSeel
TSRV T sEH enfde gl dura groft
I ST 9T ATHAT HIRNAT dIET TN
EIrc |0 15T I I 1< LU P2 2 M| B
sefiieg | s¢filcg & fov [T Syt & @
Si-AT e A8l &7
1. scfiicq IRfSieel Ao WIciT gid g ol
HIRABTTSR & AT T3 ¢
2. U A 33U H & HeHATI:
I TATSPIYIETT 3U-3h13AT o dUT fB
ATASE gl Gl 3Y-3hISAT  hITAhT
ool & IROR Hoald & &g
IAhiReps CeffAeder geo  dur  ¥gd
N-cfHaa HIRGEET a3r & ary|
3. 3¢fIeT Giddd T HIABETEH 32T,
ST ST 3T 9idEr & fafse
Flalgigge  HATASET & T IT gEd
PITARIAT & Tdg W TAT HALAdl &
Ty ST gl
4, Id:HIRAPS il HIARTL & T
U ATl §olld Teh YIS Hbel & AU
ST &l

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 1ntegrins. Which of the following
statements 1s NOT true for integrins?
1. Integrins are transmembrane linker
proteins that link to the cytoskeleton.
2. An mtegrin molelcule 1s composed of
two non-covalently associated

glycoprotein subunits a and 3. Both
subunits span the cell membrane, with
short itracellular 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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T SdhgHINTd Fhel (MHC) 3107 MHC

faTyer A TS Sl & e @R’ Hifsd

gld & waﬂﬂ-q?ra:mgww’rMHc

3] HAgAqUl §, $Hb FT HRUT gl Ae

Eﬁrwl’r # O Fla-ar agr 78 2

1. €T FI T | H YSRId e, HITAA
AT dUT ¥G¥YT g 38 JAIUIA
e |

2. @1 | # 9 Ueerss & 9efdld i, Jg
gt & foIw foh hIfder gfia g aun
3Tcshdeh & TgiTeh HITARIAT & AT
EREGH

3. @t [dar [[ # Tk EG-UCSs &l g2lld,
faerraeiier T hIRIRI3M I FarfAfhar &
fore qdetor e |

4, gait [dur 11 # T Ta-Ueiss &l gelld,
T YIcl & v Figso[dr §1 1@

Major histocompatibility complex (MHC)

molecules are encoded by a cluster of genes

called MHC locus. There are several reasons

why an MHC molecule on the surface of a

cell 1s important. Which one of the following

reasons 1S INCORRECT?

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

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

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

to test developing T cells for autoreactivity.

4. To display a selt-peptide 1n class I and 11
to maintain tolerance to self-proteins.

3idcoleieh AT ar @ DNA a1 RNA Eefled @
H?ﬁa‘c:iré*m egaleleh fauI
(TdH A), 3o0a Toild YhR (TdH B) AT S

TJhd &l e

fATOT3T c@RT HRIIT Fhear (FA8 C)

A B C
(a) guersied B| (1) DNA | (x) sfehe wIf&erreg
(b) TIet-ax | (1) RNA | (y) T ifRrenr
TaSToT RAATUREFA
(c) HTLV GEEGEAREIR]
3qehelTeq
el TSl ol Qi

I. (2) (1) (x), (b) (1) (y), (c) (11) (2)
2. (a) (1) (y), (b) (1) (2), (c) (1) (x)

3. (a) (1) (y), (b) (1) (2), (¢) (1) (y)
4. (a) (1) (2), (b) (1) (x), (¢) (11) (y)

94. Oncogenic viruses could have either DNA or

95.

9sS.

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 | (1) DNA | (x) Burkitt’s
B lymphoma
(b) Epstein- | (11) RNA| (y) T cell
Barr Virus leukaemia
(c) HTLV (z) Hepatocellular
carcinoma

Find out the correct combination.

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

uiedl A YUT Sleled AT AT JAVAT AT
JIAPIGIAG & fahrg & AT FIA Sl 6
Jgdld H T-DNA HAIRId dAledAduard
3caRddeledd giaur Sdr g1 Us WANET A,
Uh URSilel 96T &l Sloded [hAT I-T, Tk
Sl “A” & 33X T-DNA (G@H U+
FAATSAT 9faIyr Sl ATASS A1) &
Aleedd?heT GarTl T, YET &l FIYIETOT
CaRT F, Gdlel 9 33T ST ShleIATSHIT &
fere gfcRTer: FdesTeilerdr & oI 2:1 3fe9ra
ﬁﬁﬁ'ﬂ’lﬁﬁgaﬂl q 90T 3fald A & [
l. 3c9Radl Tolld g YR HT Teolldd &
TaEASTd el g3l
2. SieT “A” # 3cURddA, 7R JIAPIGHG H
OTdehdl IRd &dTl gl
3. Sl “A” & IcaRade, Alel JIAPEE
H ®Tdhdl IRd AT g
4. Sl “A” A IcaRAdd, JIAS Gl

aRT Far ¢

Identification of genes that are associated
with the development of male and/or
female gametophyte and embryogenesis in
plants 1s facilitated by T-DNA mediated
insertional mutagenesis. In an experiment,
a transgenic plant was generated by
insertion of T-DNA (containing a
Kanamycin-resistance gene) into a gene
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“A”. Selt 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 1in gene “A” induces zygotic
lethality.

30

dr. TolRleg, # #97 9 & SR, e

Lin-3 9T T 3cdlead T &, Sif T Jodd
HAG Sel1d & EM qaamar SifAepr3in (VPCs)

W BT de-23 WNdd & AT AT ohdl

FLAT 1 FeolT JUhH R grafas Hafa

A AYATdr §, 9 o VPCs (P5.p a1 P7.p)
cfadae fAafa &I 39ardr § (P6.p) 99 VPCs

Jorge fAgfa & 3" g1 $o ScaRadf

(FAH A) dUT FT&IUURT (FIH B) A1 drfereh
A sy ¢
TdH A TdH B
Al fd-3& & |1 |P5.p, P6.p aarm
&g P7.p 9rAtAS
GREIGECIEEEGIGI)
o, Pd.pdur
P8.p gfadrass
AT I IATAT
g
B |foer-3 1 srd- | 1 |Sgea
& JAT olc-23
ST FrI-cIfeer
C |fo-3 & 7 | 111 |P6.p ITATHS
H [RMac GEIGECARKIEGIGI
g duT 99 VPCs
SRIRENCRIGECT)
YATAT B
D |foret-3 v | g8t VPCs Jcigeh
RIGEIE IEDS GRIGECIREGIG
3

e 3caRadl & 9f&ia oI87uT 99 & g1y
gﬁﬁ?r |

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

A A e B O P

96.

97.

3. A-1, B-111, C-1v, DA
4. A-m, B-1, C-11, D-1v

During vulva development in C. elegans, the
anchor cell produces Lin-3 protein which
interacts with the Let-23 protein present on
the six vulval precursor cells (VPCs) that
form an equivalence group. The central
lineage cell (P6.p) adopts the primary fate,
the adjacent VPCs (P5.p and P7.p) adopt the
secondary fate and the rest VPCs adopt the
tertiary fate. Few mutants (Column A) and
phenotypes (Column B) are listed 1n the table
given below.

Column A Column B
A |Loss of function |1 | P5.p, P6.p and
of [in-3 P7.p adopt
primary fate,
P4.p and P8.p
adopt
secondary fate
B [Loss of function | 1 | Multivulva
of /in-3 and gain
of function of /et-
23
C |Reduced function | 11 | P6.p adopt
of [in-3 primary fate
and the rest of
the VPCs adopt
tertiary fate
D |Overexpression 1v | All VPCs adopt
of [in-3 tertiary fate

Match the correct mutant with the observed
phenotype.

1. A-1v, B-11, C-1i1, D-1

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

3. A-ii, B-ii1, C-1v, D-1

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

Y. TolTH HUT ETa—cd Il FYfdeed, gt

YhR & QfAEAT F1 3UAET FLar g

HA:TH HIART dUshd & [deprd H AT

ISSIY-31ER T&T sl TEUTIAT H 3T 4-HITRAhT

TOT W guTaeyr [faces @r a1 gahdr gl

5H W $6 FYA fArTad &:

A.3f& 99 4-HIfAAT TOT W P, HIFAHI
el & ST § @ EMS SIfQihr &
MS it & fasfaa e aur #18
A TH A9 gl

B. pop-1 Tagid 3{Uﬁ H, gl EMS ‘fl__}ﬁ
FIfAFT E FIfNPR a7 S &
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C. 519 ABa @1 ABp & ¥ 3chiAd g3, 98.

3Tl TAIATaAT T T 3cehdAUT gidr g orm
I ATHAY T sTal Feid|

D. 3caRadt glp-1 I@c AT & Ol H,
ABp, ABa SifdaT # FaiaRa giar g

IRIFd FUAT H BlT- el &7

1. A, BdarD

2. A, BaarC

3. B L)

4. A, CdarD

C. elegans embryo uses both autonomous and
conditional modes of specification. Conditional
specification at the 4-cell stage can be seen 1n
the development of the endoderm cell lineage

and also in the establishment of dorsal-ventral 99.

axis. Following are few statements regarding

this:

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

MS cells and no endoderm will be made.

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

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

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

Which of the above statements are true?

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

3. B,Cand D 4. A,Cand D

ST & qd ol fdehE A gsSg-31tR 99,
3e7 fAfAceass & SR @ dohdl gy

a9 &:

A. ‘Trdiar Imgr |fshaor

B. ‘9139’ g2elyoT

C. wifedy aifafafer &1 v Faraara

D. ‘chFcd’ TABIERI R ellehIoT

E. HhIfAhT HRFaH TIOT T & chgeh H
'GESIT' T JAA

3QUFd UTAT3T T DIA-AT TAToTd AT daéf»ﬂ
H TATET T & JAIHT JSSIT g&f H €eam?
1. AT A

2. AT BdarC 100.

3. AT B,CaduTE
4. A9 B, C,DJuTE

Following are the events that mught take

place during dorso-ventral axis specification

in early embryonic development of

Drosophila:

A. ‘Torpedo’ receptor activation

B. ‘Pipe’ synthesis

C. A cascade of protease activity

D. ‘Cactus’ dephosphorylation

E. Entry of ‘Dorsal’ in the nucle1 of syncytial
blastoderm stage embryo.

Which combination of the above events will

occur 1n the presumptive dorsal side of the

embryo deficient in maternal gurken?

1. A only

2. B and C only

3. B, Cand E only

4. B, C,D and E only

gfe 3qfd & 90% 3eded & qd dider

$he S, TWICH Ule Gefolelel W FIAT JHT

gsan?

1. ey aigwdl 3meoe 9qFT & fAaE
@I FGF8 @aul ¢dRT 3¢dliud &l @
R YeAolelel Hfed gl gl

2. 9le Yool ®fcd glam, dur f§ar &g
SIEETRCICIGECARSICACL I

3. dfg:fashra gfed gPm W & 91g H
g dlel, TISC 3I-URT Yadl & AT H,
gl ST |

4. AT YA & Y GG Yeloleddl ©ied

glIaT|

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

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

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

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

4. Limb regeneration with nerve supply will
take place.

gHCT A H A A A §, Uo7
arsfea &1 39T argr EBR1 St 370usT dideh

Bieel 9T I®T & 350 kDa TATSHIGICA
g, & T 3 AIhdT| T faNda 318




100.

H [Siecl fas@ r Rufd gur EBRI, Na’
dar K & TR @& 3mei@ & S ar - gl

[Jest N~ (IO
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Fertilization 1 sea urchin 1nvolves
interaction of sperm Bindin with its receptor
EBR1, a 350 kDa glycoprotein on the egg
vitelline membrane. The plot given below
shows the status of membrane potential and

levels of EBR1, Na” and K" in an unfertilized
egg.

Unfertilized egg

T 100
@
. 20
{)
2 T 0 T[G]
S 50
5-100
=

1 2 3

Time (s)

Which one of the following graphs best
represents the condition within an egg 1-3
seconds after fertilization?
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WifssIftad el # veh fafise aaygEe
afpfRd 9idT dsad (MAPK) @TAdqrd
fga MEKKI(a MAP3K), MKKI1 (a
MAP2K) dar MPK6 (a MAPK) enfAd g,
33U A H ATHAT: TlhAd fHar Srar
g, S9$ho 3olidl Jidedl 3calus <@ Siid
¢l afshf@d MPK6 Ueh 3fefel@el &R X’
I BIEDIellhd dUT AfHR—AT AT § 3dh
CaRT 3ol gfdse & felw e s gy
g g4 MKKI1 3caRadl ®resicad
qreq H mkkl NET o & 39T IRAd, T
Frgaq  AfSHa (KI) dur teh Heedd:
afhd (CA) §9, Tadad: AR Fdd Hd
| 39UFd d2ar W f9arRa gv e
HYAT H T Pld-AT HaY 87

1. CAdeUl # 3cgIuehl & HHAEG H Y ‘X

gioh A gram|
2. CAYrel # 3&dIUehl & AT H o X
aferfAd sTgr glem|
3. KI9rear # 3&digeht & 37 H 8t X

gfoh i Ad gIamm|

4. 3fiidr gidsel & et KI ey AfgsoT giat|

A specific Mitogen Activated Protein Kinase
(MAPK) cascade comprising MEKKI(a
MAP3K), MKK1 (a MAP2K) and MPK®6 (a
MAPK) 1s activated sequentially in that
order in Arabidopsis plants upon perceiving
certain abiotic stress stimuli. The activated
MPK6 phosphorylates and activates a
transcription factor ‘X’, thereby making
plant tolerant to the abiotic stress. Two
different variants of MKK 1 protein, a kinase
mactive (KI) and a constitutively active
(CA) forms were expressed independently 1n
mkkl mutant Arabidopsis plant. Considering

IC]
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above facts, which one of the following

statements 1s CORRECT?

1. ‘X’ will be activated even 1n the absence
of stimuli in CA plants

2. ‘X’ will not be activated in the absence
of stimuli in CA plants

3. ‘X’ will be activated in the absence of
stimuli 1n KI plants

4. The KI plants will be tolerant to the
ab1otic stress.

gyl H giadides 3UTqTdSli & X H

U AFaaa gl

A. THITTTICH 3e7sh JAdTAT TTAAT 31l
& U1d HW@T3HT & TGEARUT GarT
RIS g g

B. emepi d2r ATl # AfFAT e die
dell §d g, Sl o7 U4l &l TaIiesadr
(AT Hed) H HA I gl

C. Odleifde  Jdlsaidssy diedr #H
yfawmor &9 # A T dofea @ )

D.dcal & T 39, Ucdhellgs (IM 3eTeh
qaeTTH) UJ‘E%HWW%H&TW
ISl d dUT WHIEAT & 39 TG I
BT & o 3uer & O Ja g

hS
B

[T # ¥ Fl9-A1 F&r FUAT FH1 glalAcea
dT g7

1. AT BaarC 2. HF AJUTB
3. #F C 4. AT ATJATD
Given below are some statements on

secondary metabolites in plants.

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

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

C. Cyanogenic glycosides are produced and
stored 1n a toxic form 1n 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
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Teh MUFAT & TSk 3cARadl 1 A
frar, TS9O Urcuaules 3 AIAhdT S
(PIF) Fcd Ferdl & FI HI a1 |
IR H Ohf@d 3caRadt grgur & of&for
U89 & dR H et YR&Feudrd 9Ediidd &l
I

A. 91cq oY SIS JGiRid S|

B. ureq qisRa gl

C. Yrer-9ikd i Ifhiad giarl

D. §I5T99 Tel 14|

3RFd GRFeTATHT & folesT Ao H @
$loT-AT Hel g7

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

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

A. Plants would show short hypocotyls

B. Plants would be etiolated

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

Which one of the following combinations of
the above hypotheses 1s correct?

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

A,Band D
B, Cand D

gY Ucdl ¥ YIARgd Threm digdr

gfehar3tt # 39T # forar Srar g:

(1) 9ehTer HolyoT

(11) F®AT BT SAeldd

(iil) HULIFATSS, Teheh Terditoled S1H

3TANTe] 3cdTel & 3cuTee

(iv) PSII & D1 WéleT hr &ffa

IWIFd d2AT & 3MUR W YA T A

gfed grelr o

|. FHT Gh1em digdl, Fehrel dRevuT H
39ATAT g STl gl

2. TARAY Fehrr digdr, FSAT Sefed A qUIA:
39T & SIrdr gl

3. TYAY YehTel digdl, FSHAT Seled AT
3T 3cural i T # 39AEAT gl
gl

4. 3TAY Yehrel diadr, D1 9iéleT 6 &7
g7 of 3Tar 2
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The photon intensity captured by green plants

is used 1n the following processes:

(1) Photosynthesis

(11) Generation of heat

(111) Production of toxic products such as

superoxide, singlet oxygen etc.

(1iv) Damage to D1 protein of PSII

Based on the above facts, photoinhibiton will

happen when the

1. entire photon intensity 1is used for
photosynthesis

2. excess photon intensity 1s completely used
for heat generation

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

4. excess photon intensity leads to the damage

of D1 protein

Ucy SidIT 3FedledishdTHl & doH H, T
[ & erecl &l & I & 39PFddH 2Asc o
qry AT H:

CT9 | A 11
A. | annfad & (1) | QYvarg Hafr
CICARE:]
B. | afofafes (i) | 3 gar &
FT Hahdel SERD
g
C. | MAMP (11) | R SN=I/NBS-
LRR JIm@r
D. | gardr—gafda | (1v) | emeHeddar &
g foT Hifasdha
HaUe
1. A—(ii), B—(v), C-(i), D —(iii)
2. A—(ii), B—(@), C-(ii), D-(iv)
3. A—(iv), B—(ii), C-—(ii), D-()
4. A—(@v), B—(i), C-—(ii), D —(iii)

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

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

SOTAT-HITd ATRT BIgdH (Psarg) F Ieoideh
a9 & N sddeiae g (IPT) &hr
HATAATFT A IRl doreh gredl sl
15 Gt & STeITTTa 3feTeifad feham T3,
degrard 7 et & fov gerdieer fhar
7 f&et & gerdios & 3d A URSlle et
3§qﬁﬁ3?¥5ﬁ A [ dR&euard
QEATdd I 1T
A.UleT FIST SIS dUT Siifdd @A A
3B I
B. Ul TIEY Tgdl dAUT Silfdd Igal|

D.9cY, dog YR & Uigdl I 3HUsl
Ufeafeh el &l 3TAAX 3clG G2Ardar|
IWGFd URheUadr3il & el Al # &

IT-AT Tel &2
1. AdarC 2. AdUrD
3. BaarC 4. BdAarD

Transgenic tobacco plants over-expressing
isopentenyl transferase (/P7) under the
control of promoter region of Senescence-
Associated Receptor kinase (Pgarx) 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.
B. The plants would be healthy and survive.
C. The plants would show higher production
of cytokinin compared to wild type plants.
D. 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.

A and D
B and D
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HIET & 39T & dEg UH HITARIAT (OHC) &

THTT Il &1 AFT FUT quid A &

A. TGUEATH 1 aifaeierdar &r fgear W AR
deg AA HIRSF (OHC) 3regfad 2
ifagriad g &1

B. OHC 37¢[dieioT H faedRd T
IATRIETRIOT H TEHRA Bl & |

C. &afel & ™A JAT Tqsedr sl OHC &A
AT 8, TIRIOT TUT fAEAUIT carT|

D. OHC @I HdeAMeTdr &I adfeiehl-sholad
Iol & 379drer df¥sr YA fAadAT s g

E. adflerr-shulad el & 3edrdel & OHC
R YA Icdoidid gl

T Aaedl A& & Ia-GT ol HUAT I
gfafa®ea &tar g7

1. Aand B 2. CandD

3. Aand D 4. DandE
The following statements describe the
possible functions of the outer hair cells
(OHC) of organ of Corti:

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

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

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

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

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

Which one of the options given below

represents the correct statements?
1. Aand B 2. CandD
3. Aand D 4. DandE

FhlcdlTelg A (SA ™) $r Ifdueh

HIABR  JITH  dMFAAT & 3edlcd  GdRT

AT gldl 81 39 dcHA & AT YhA

AFsTad AT &:

A. Wafeo-arasda-AaEd K 9o
8ld &l

B. digamHAT K afauia HITARIAT T
ITAYIUT HRIVIT T ¢

C. ?r'i%miﬁ fasra &1 HaIAT “grEgEde
URT” ST SATcll &

J Hihiad
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D. M, ATRIRTAS AMGAT & FihAoT & AR
geffd Al R-ha cAMP, Ca’ YoTTeil
& el P AfGT HIAT &
TRl YT dlel 3cck Pl Tl |
1. AdarC 2,
3. AdAT B 4.

BdarC
CaarD

The pacemaker cells of sinoatrial node (SA

node) are inhibited by the stimulation of

vagus nerve. The probable mechanisms of

this inhibition are stated as follows:

A. The acetylcholine- regulated K channels
are activated

B. The outward K" causes hyperpolarization
of pacemaker cells

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

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

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

3. Aand B 4. CandD

HIABPTTTO! ST (GC) A IAA IS H

X gd FE-hid 3HA qU dds I

ToRAT &l g 9t e (MC) #

Haepret 3T & 3¥ed gd 38+

qATARRT 3d H afaefiiear giar g1 39 ar

RIAPIAT & ofIT HT HN

HYUAT H IEIATR g

A. GC & or a3t & AFfRaEr aur
39dTel EAfARR 3URTT &, W MC
H ar AUt 7 gaAfaer aur AR
398Ud g

B. MC &1 319&T GC & & dTas g el
3fere gl

C. GCH 3Yargl UAASI UeThd HA
IR I &, W MC H IR
3T 9o’y I@dr g

D. GC & ¢ A3t & &fig SJaedfas gre
I R 3UeThd 38 g, W MC |
dg vy g

E. MC & gF B3t & &g 3idadiicsd g
&l AR 0T §, W GC H a8
3Ueiehd e g

s

H+erd




109.

110.

36

F. GC& 39arel R & &el [@¥des s
T dh TR STAr &, W MC &
RINEGRT Y A 98 9 mm URT 31eT &l

P g
39UFd HUAT H H HiA-A Hal el g7
1. ATdATB 2. CdArD
3. EdArFk 4, BdATF

In the glomerular capillary (GC), fluid moves

into Bowman’s capsule through its almost

entire length. But 1in the muscle capillary

(MC), fluid moves into interstitial space at its

arteriolar end. The difference between these

two capillaries 1s explained in the following
proposed statements:

A. Afterent 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 1s higher
than that m MC.

C. The eftferent 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 1s relatively
more but 1t 1s negligible in MC.

E. The difference of oncotic pressure
between two ends of MC 1s negligible
but it 1s relatively more in GC.

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

Which of the above statements are

INCORRECT?
1. AandB 2. CandD
3. EandF 4. BandF

ST fhdl Feptel IRMT I ASHIAT: faEgd
frar arar, ag gfdafdd d$fad g3m gy
Sd 92T T Hd-TdEROT ThIT ™A1 39
dsel  H  RREHAG  FACT G,
deudrd TATAT| oI Y&TUN hl AT
ATETT AT hUaAT & & &
A. 9t & fAfSha faTaror o aeft a% &
[d€AX0T &I hRIUTT Thar
B. 92t & 3fAfaTaior & Mool s 39
B AR foham
C. 9% d% & TaEROT aRT §Hg 1b FAT
e X 3egfad &gl

110.

111.

-+ =+ Rib
1. 100 2. 100~

D. §Hg 1b Hdal df¥er WM 7 a-9&
a3l I 3egiad 6, et gt &
AT T 47 58T @ WA 3T A

E. @Hg la Hadr dfIenr I dMeoil sl 34T
& ATy S5t AT

F. Ag la @AGr dfderr QT & 3egu o,
ST -9 diEamEr o 92l &1 3mqid 6
SET 4 I A AT I, 3dARW IPSP &
3cUlGel hRIUTd TRaT|

3WIFd FUAT A H Hid-aT1 (H) Ter 8/a?

1. AdAT B 2. CdarD

3. EQATF 4. CandF

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

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

B. The over stretching of muscle stimulated
Golgi tendon organ

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

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

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

F. The stimulation of group 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) 1s/are

correct?

1. Aand B 2. CandD
3. Eand F 4. CandF

e 3y & R[AfeT 3y &
HEYASST H  dled-IdFd HIARIAT T
39eTTehd 3caTgel AT oot gl =Y &
ol T & gga=

wuse Vertebra

Femur

Cellularity (%)
Cellularity (%)
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Cellularity (%)

- 4. -
£
3
l - 4) I
20 Age(years) Age (years) 5
Relative rates of red blood cells production in
bone marrow of different bones of different
ages are shown below:
Identify the correct figure.
Femur ==+ Rib <+ Vertebra
1. 100
£
£
3.
R
8
CORTISOL {(-)
—

CRH neurons

: 3
¢ CRH
() PITUITARY
I 3 CORTICOTROPH

PKA ~_
“ Supraphysiclogical

Ac TH lewvels of ACTH ‘i
. MELANIN J

_ [ — ]ZELH:TN;L SYNTHESIS

5 l MELANOCYTES

BLOOD GLUCOSE T SKIN DARKENING

INFLAMMATORY
RESPONSE

3Riadd [T U dh-dgy-3ifages
(HPA) 3787 & g\ &1 cefar g1 0Saa

T H HIcAT TR H IRddA IROIfAT

Y Gohdl g SHUL:

|. gefad gfaRelt a9 Tur gefad Iad
T[T TR

2. R AR H JfT JUT IH I 5T

3. R HR H &7¥, &TRAd T Tofhid, TR
aur Afaquiehdar
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4. TFd T, H Jeier dUT fshR—Ad wfaied a
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CORTISOL ()
L
CRH neurons
3
¢ CRH
) PITUITARY
4| 3 CORTICOTROPH
PKA
3 0>
Bupraphysiological
AGTH levels of ACTH
' [ MELANIN ]
[ CORTISOL J ADRENAL | SYNTHESIS

CORTEX

¥

BLOOD GLUCGSE T

l MELANOCYTES

SKIN DARKENING

INFLAMMATORY
RESPONSE

The above figure depicts the regulation of

hypothalamo-pituitary-adrenal (HPA) axis.

Changes 1n cortisol level 1n Addison’s

disease can lead to

1. suppressed immune system and increased
blood glucose level

2. gain of body weight and lightening of skin

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

4. increased blood glucose and activated
Immune system

el 37e9T Hfr YAST dUT Uk F 9dAE o 3UINET
q T I did hAATRT IR & 9rod
g 3feral &1 AFT arfoesr gt §:
F~ ITAh13T | Sl &7 Yehe

Appearance of genes in F~ cells

ifr 1 Genes et f* et oo+ pf

Time 6 24 34 49

Hfr 2 Genes b* d* ¢ f+ g

Time 1 6 21 31

Hfr 3 Genes d* ¢t f et g*

Time 4 19 289 47 61

(THT bl At A AT 1T )
3cdY 9red o I3

Sl &l H &

A. egbdct
B. fgbdce

C. faum g& o & gt 32 e
FT £ b 9T B gy 30 AeTe
D. ¢ @ ¢ & & & g 28 e
aAT bdATcis & & 1 e 20 fAere

e
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el T Hel Ao & 114. The inheritance of a given disorder is
1. A CTarD 7 BFenC recorded 1n three small families shown
o | below:

> AGETH B SEOMLE Family 1 Family 2 Family 3

113. The following table shows mapping data O——D .——E .

)

from three interrupted mating experiments

using three different Hfr strains and an F d) i
strain: O

Appearance of genes in F~ cells

Hfr 1 Genes et F ct d+ bt Based on the above limited information,

which one of the following inheritance
pattern best explains the observations?

Time 6 24 34 49 54

1. X-linked recessive
Hfr 2 Genes b* a* 4 i r . .
| J 2. X-linked dominant
Time T 6 21 31 63 3. Autosomal recessive
4. Autosomal dominant

Hir 3 Genes dt c¢* i+ et g
Time 4 19 29 47 61

115. T& 9eq H AT 3caRkadi effer geast (EL)

(Time 1s represented in minutes) FY UEAET ST & 99T TR ALTUTEq
The following answers are derived: o :
The order of geties is gea9dad (LR) &1 ER dar LR dreur
A. egbdcf & dd Jg g fear arar g8 & DNA
B. fgbdce Tﬂeﬂqaa@‘\ﬁt‘i’r%"l el EL aUr LR aershAm
The distance between e . 2 Hﬁ .
C. fand gis 32 min and between f and b P H{_‘CMUI T §l ) HA
is 30 min T TUIUT YHAIOT TohdT 9T AT 3Heh
D. cand e is 28 min and between b and c TdreT &7 [3eaNur T aam| ST, F, a2T
1s 20 min . L.
The correct combination of answers 1s GRIGTUT SHAIUT HI HAWAl FT T DNA
1. A,Cand D 2 BandC gadeh o [oIU [A2eiVoT fohar | g¢ fawa
3. AandB 4. Band D H T & IRTOTIRT dUT Ifeid DNA &

& GTdATT &l [aFT difelehr Iiacd idl %Z

114, & B Foat # ik B Rew &

gemarfa foeeT geialY It & Generation | Parent F, Progeny of test cross
LR
Phenotype ER| LR only LR ER
Family 1 Family 2 Family 3 i . !
No. of 59 48

progeny

Pattem of
DNA marker
‘ é on gel
electrophoresis - — - =

o0 @
O W O

No. of progeny for 25 27 23 25

3RFd AT AR & IR W fdeT SR DAVEIN

JUETA GIAAE H H Pld-HAT, U&TON hI IUNFT SATARRT & IR W, AFT HUT
SATEAT ASSAH ST 87 e

l. X-Fgellaeic IT9eTaT A. ER & 3798 LR gomEY ¥

2. X- #smﬁ‘ﬂd THTAY B. 3uaifald DNA Rgde ta gHar Reas gl
3. aﬁ?ﬂj’rmﬁ C. DNA g oeomvdd & 91 &

4. ATITHEAT FHTET 3RIFd FUAT H & HidA-AT T g2
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1. AT A

2. AT ATATB
3. AFATUT C
4. AT A, BaarC

A new mutant called early ripening (EL) 1s
identified in a plant. The wild type phenotype
1s 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 1n each case:

Generation Parent F, Progeny of test cross
LR
Phenotype ER| LR only LR ER
No. of 52 48
progeny
Pattemn of L __ __ _
DNA marker
on gel
Electruphnresisl - - - — T L
No. of progeny for
each pattemn 5 o = o
Based on the above information, the

following statements were made:

A. LR 1s dominant to ER

B. The DNA marker used 1s a dominant marker
C. The DNA marker 1s linked to the phenotype
Which of the above statements are correct?

1. A only

2. A and B only

3. A and C only

4. A, B and C only

dfehe oRffPIge A IORTET 8 AT 14 & o
Teh JRERS TAHAOT dfera fohar Srar &l
s TYLHAAOT & fauv Ife s cgfce
fawages & A rEFAT W IRONH foFeIad
BIaT:
A. IR OGS, AT FTHATT IS 8 AT
14, TUT TAATAR 0T FI 8 TAT 1447
A arfad gid gl
B. & AT U 8 AT 14, T ar
TYTATIR I[OT FF  TeldT-37el9T JaTfeld gid
el
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C. 3H JUFAT F 3o H JIAF Shia=mnatd
& FAlfeh 3AH oYl dUT HeJfeldehoT TTAT
ST §l

D. fads fa=ardar & T #H, S TR
f[agarsieT &gdl

EATATA R OIS goFcd gAY JIHD

ar g, 9rAT aAar

!
Jcadaiar gl

E. AT AT VA Jad JIAS Sccsid!
g STdfeh TUTART IR JoFd THT
YIHS SdTeTH g, d: FTAATROT fafaamg
TdeHS & 7 H F1H 7 o I &

A gaaar § 8 HiA-81 39Uad  giod

FYATHROT & HOFIAON IGRUTHAT HT ASSIH

qule T 87
. BAATE 2. B,CaurE
3. A,CAurE 4. AQTUD

In Burkitt’s Lymphoma a reciprocal transloca-

tion between chromosome &8 and 14 1s

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

A. Four chromosomes, 1.e., normal chromo-
some & 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 SUPPIressors

Which of the following combinations best

describes the meiotic consequences for the

translocation described above?

1. Band E

2. B,Cand E

3. A,Cand E

4. Aand D
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SNFIpler H, 'R A3 (B) TS UHET
3cARdcs § Sdfh oY 9@ (m) dAr did
R (y) 3IWHEr  IcaRdadd @l S
3caRdds & faU favagsdr A aEw
A9, g 9@ dUT Nd WX T F AT &
Y JHARd 6 | Ig A & e
gdlel 9Tcd I =T

T&TUTI®RT q&T
B my 30
B m y+ 23
Bm' y"" 165
B'm y+ 120
Bmy 20
B my 185
Bm'y 110
B my 45

gy I RUMAT & YR YT, Sl T hel glam:

A.Bmy
BmBy

B ATy & &g 3TeIafIeh i gram:
C. 40 cM
D. 17.1cM

3l T el drateT gl
. AdarC
2. BaarC
3. AdarD
4. BaarD

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

Phenotypes Number
B'my 30
Bmy 25
Bm'y 165
B'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

118.

118.

119.

119.

The genetic distance between B and y will
be:

C. 40 cM

D. 17.1cM

The correct combination of answer 1s

1. Aand C 2. Band C
3. Aand D 4. Band D

AT & & I Uld dAHhH 39T H THhRd
T | F1 & @H o« # 980T 2.0 #M@T
IAT| Fl & FEANRE e F2 9rRit 9T
dgur F2 # §F ddrs & gaxor 7.0 47| F2

HEET H HIC dR W dHA ddls 6l
JATTFIAT I

1. 0.75 2. 9.0

3. 5.0 4. 0.71

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

1. 0.75 2. 94
3. 5.0 4. 0.71
IR A fOIRyE  dgsd  &hid

gieal @7 Sfafaf¥cd &Iar &, Rd 3H Hed

H $S IFGMAAT-IT dgeT Hd Ted T anfAe

¥ Tea gAY # e e R

I Ureul & ol ISl ol 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

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,
Bl e R B
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&l Shashl W3 & FS Foll oI&10T W HY

I FYUA AFaad g

(A) TgSISOTERT H Tl FAROIRRA gl
glcil |

(B) 3R fhfes Hemedl goaAs a1d &l

(C) ESISUTdT AHIT: JFd Sidr g

(D) Trfes offeTded; S A & &1 T
giddhgeh TROT |

ol HUAT o dloldd &)

l. AT A, Baar C

2. AF A, BddrD

3. AF B, CdAarD

4, AFAJTATB

e
s

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

2. A, B and D only

3. B,Cand D only

4. A and B only

qreq 3190 (I), dAUT ST 3N o ATARS AN
(I) & ar T S AT H:

T 1 T 11
A | 33g () | 9@, gor g
B | aReegs (1) | 1R FHITAFT,
SToTel ShITART
C | oredteorArg- | (1) | afderar, afde,
ITrehT ST
D dabﬁﬁgt UTHTd- (1v) ([gfaearard
hITRIAT HITRAIKIA, ¢l
dhadh, eI
IR

L. A-(1); B-(ii1); C-(i1); D-(iv)
2. A-(iii); B-(iv); C-(i); D-(ii)
3. A-(1); B-(iii); C-(iv); D-(ii)
4. A-(iii); B-(i); C-(ii); D-(iv)
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123.

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

Column I Column II
A | Carpel (1) | Petals, corolla
B | Perianth (11) | Vegetative cell,
generative cell
C | Microsporocyte | (111) | Stigma, style,
ovary
D | Megasporocyte | (1v) | Antipodal
cells, polar
nuclei,
synergid cells

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)

q

Toh TRUT JdUT 3k 99 [ST8H d AT A

¢, 5T & a7 &) o TSl A oA

l. Hedeh TAT 3IThNE - TE RGBT

2. gidfUTaehl dUT HUlIcleld-ad
ThISAISHTET

3. CIAIAAT dUT TFAldlcel- Y giAdhlaier

4. TlSTlT TUT VU - FY ASSRAT

Given below are larval stages and phylum to

which they belong. Select the INCORRECT
combination.

1. Parenchyma and Amphiblastula - Phylum
Porifera

2. Bipinnaria and Auricularia- Phylum
Echinodermata

3. Tornasia and Axolotl- Phylum Hemichordata

4. Planula and Ephyra- Phylum Cnidaria

SHIARE & GRIA, TdAAr H su-cl'?a‘ﬂT
fier o7 37 EUerrat Elfr gRafdd §‘é’l

FHUMTARIIT AT §edITAAT &I Tal Holld

=T & @ ia-ar vt g7

l. T — [T, TYUT — goTa T, e

2. TG — GeoTaTUHI; TYUT — HIEHT, T
HACIR — hiSHhI-FAgHh
3. Wﬁ—ﬁf@ﬁw“r;@y—
HCIR — goTaTehI
4. TP — HISHI-TATH; TYUT — goIH T, T

HCIR — Tl

 —

HTSHI-IIgeh; T




123.

124.

124.

42

During the course of evolution, the jawbones

got modified nto three ear ossicles 1n

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

S Ueh JAERIMAT H died Foliadr M, N dr
O Tadad: AlAd &1 &Y, 3cgld 9&dr
gefaurd fasrg ash cRid| dufy o9 Jaoi
H fanifaa & 1, e fasea g afaa
fha I3

lllll

”
‘2
Number —»

Number —»
: )

Time —> Time —>

IRFd 90T H, M, N dar O o &g

ATAYSITAT Y & dR H [ohd cIrEdr &l

[THA ThaAT ST bl 87

1. O T IXHTUT N Hdl g dAT 37d: 98 M
&7 T IHETOT HX Tl o

2. MTUr O garT gideacyd: N &gl e
ar ST g

3. Naar O g9ad; Ueh 3gd-gearelr gaer
TGl &

4., M ar O HeI-uxael e gaafdr g

Three species M, N and O when grown
independently in a laboratory showed typical
logistic growth curves. However, when grown
in pairs, the following growth curves were
observed.

Number —

Number —
)

Time —> Time —>
What interpretation regarding the interspecific
relationship between M, N and O can be deduced
from the above observations?

1. N predates over O and therefore can also

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

125.

125.

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

[Aehed: FEMAT Jiiaal & T Yoledsd
H Flfelh AT Uoldal QAT dod o
Sl g1 faffiesr #Ager gomfadl 1 gelele
Rad et & = €

J F M A MJ J AS O ND

Yo

Species P

|__._=...~' N

Relatlve frequency of egg Laying events

J F M A M J J A S O N D

3T i@l H H FII-4T, [dehed: gaid
THATYMASR Tolliadl & &g Joladd Fd H
Fileleh [AIAST &I glafaiecd Hdr g7

1. 3ol A

2. el A dUT B

3. @ B aur C

4. 3@ A AT C

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

Ih—_l————_l—_

Species P

Relative frequency of egg Laylng events
o
I
I
I
J

” ~\ r

——-'-‘

. SpeciesR

R i Shas

J F M A MJ J AS OND
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Which of the above plots represents temporal 127. 9RT & TSI 3T A FO & AT i;,ﬁ
isolation 1n breeding seasons among closely — Bt 3 e :
related sympatric species? h A fae o I
1. Plot A ' ‘
2. Plots A and B TSI 3T ol TXIaTd
3. Plots Band C TH grofY
4. Plots A and C - -
A | Reg-arsdrer Tsé | () | SR st
126. Ycdsh H Slelel AT AT & T o HIY &l 3cdie, 3JHA
o, il 3ferer erfedl, A, B dur C & B | SfeemRT I (i) | garer
JETer A e &3 1 g 3T, JiREH
CElIC]
Male Female Male _Female Male Female el
65 / \ F/\ C @ﬂ’f TSI (111) | gg=g ©eT
yrs
3T, ?—lﬁﬂ?ﬂ‘g’ |
15yrs D ai@;a“al IIS-&;[E' (n’r) Ei%lﬂlé ﬁl%'
\ _/ 3¢, S+ g
Population A Fopulation B Population C $QEIflT
. . . E | AR a1 T (v) | ARy
3T e fARfAST & 3R W e &
3T, ITold AL
§ I — Y e & 3TUR, e et & @
3UaGd dilolal & | |
. 3METEr A &Y 3798T e B & e el i 2 ‘"%9
X -1 Hellel ol Eli?Ii?-li’F?l d onxcll o
afa el oA g ¥

. A-(i11); B-(1); C-(1v); D-(i1); E-(v)
. A-(1); B-(11); C-(v); D-(111); E-(1v)
. A-(1); B-(11); C-(1n); D-(1v); E~(v)
. A-(111); B-(1); C-(v); D-(11); E-(1v)

2. TETET C &l SieteT I1fa 3Tehr AT 1
T 39T el TS
3. EREY A U doil 8 9 grdr el

HT Ffd=ted Hcr ¢l 127. Given below are names of some of the
4. 1A HAEMSAT H HEGr B bl ATOT 917 National Parks of India and their key

S S T B

e B protected animals.
. . . N fth K
126. Given below are the population pyramids of Nzi]ij:n(;l Paﬁi’k ri{ected
three different populations A, B and C Enimal
depicting the relationship between birth and A | Dibru-Saikhowa | (i) | Indian
death rates in each. National Park, Rhinoceros
Male Female Male . Female Male . Female ASSE’[ITI - —
\ B | Jaldapara National | (11) | Hangul
65yrs Park, West Bengal
( \ \ / C | Mukurthi National | (111) | Feral Horse
15 yrs PE[I’](, Tamil Nadu
( \ / \__/ D | Dachigam (1v) | Asiatic
Fopulation A Population B Population C Nati()nal Park, LiDIl
| | | Jammu and
Based on the population pyramids given Kashmir
above, which one of the following 1s E | Gir Forest (v) | Nilgiri Tahr
INC ORRECT? National Park,
1. Population B has slower growth rate than Guijarat
population A. _
2. Population C has birth rate higher than its Based on the table given above, which of the
death rate. | | following options represents the correct match?
3. Population A represents a rapidly growing 1. A-(iii); B-(1); C-(iv); D-(i1); E-(v)
population. | 2. A-(i); B=(ii); C~(v); D-(iii); E~(iv)
4. Population B has the highest death rate 3. A-(1); B-(i1); C-(ii1); D-(iv); E-(v)

among the three populations. A AN i\ £ B T 0% T dba
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128. gRIEafaHhY 3T & ar gfaaea e @3 3. As per Model - Y, C can out-compete B
s ¥ A B C @ D uR GG & l;;; :;;1:]50 invade a habitat 1n their
gfafafcs #Hd g1 dR @H HY § ¥ 4. As per the Model — X, A makes the
giarEnaa” environments more suitable for B to

invade.
A > B > C > DD
Model - X 129. frdl 9IRTEATADT FHCT H AN 1T Yol

I doh dUT Al do AFd 6 = §
//X \

A735 e —2h =
/ E - > Rarefaction curve
Model-Y ;%'; > Accumulation curve
10—
TIRTEAAHT 3Tshd & T A, e Hy=l
' N > o : | | |
ﬁf ﬁ?—[—TEIT deld %-, LERIC (s ﬁ_i o lﬂl‘crﬁ ?IEI"? 0 2|5 50 75 100 Samples
1. 9Ta¥T — X G{clah0T Tawy ohl Survey size
gfafafeca &ar § aar gfasa - Y al @bl & IR H FY T faeT wy=t 7 4
FIESUTAT UTA®T I YidfaSed T ¢l PIeT-HT Th ISl g7
2. gfawq — X afesurar ufasw &1 gfafaftca l. 9ol Hag=l ash a1F § g JfaLier
": * -
FAT § dAT AT — Y deHA 9Tdey & BIdT & YT falelsl dh ad | I
gfafaffica &ar g arfaefier giar g1
3. 9f®T - Y & 3RER C 9faeader garT B 2. golfd Fagl ah FHTIT & FHdl TAlid
FT STET HY Wehell §, T o1 Jequrefa SR 1 gfdfAfed Y ¢l
H U fAarT Tl W AHAUT & Hehdll o | 3. ot o |t wafera gfdesi &
4. 9fa%T - X & IHTAR, B& IHAT & AU IeRIdd Y- 9fdadeT & ATET I
JATROT HI A T 3TeThel ST g gfdfAf®ica & gl
4. ToXeleT g fhdl THCT & el Folladl
128. Given below are two patterns of ecological ST 9T FIIT AT &

succession. Four species are represented by

A. B. Cand D. An arrow indicates “is . . .
i 5 129. Given below are the species accumulation
replaced by”. . .
curves and rarefaction curves measured 1n an

A > B > C > [)D ecological community.

Model - X
30—
A/T?-(.N}DD % 20— Rarefaction curve
)
) > Accumulation curve
104
Model - Y | | NS TS
0 25 o0 ™ 100 Samples

In the context of ecological succession, Survey size

which of the following statements 1s

INCORRECT with respect to the figures Which one of the following statements 1s

given above. INCORRECT about the two curves?

1. Model — X represents facilitation model 1. Species accumulation curve moves from
and Model - Y represents tolerance left to right and rarefaction curve moves
model. from right to left.

2. Model — X represents tolerance model and 2. Species accumulation curve represents the

Model — Y represents inhibition model. total species richness of the assemblage.



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

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

130. FfFemr H TF NT X0 HET AT

130.

STATETHAT I IFET  edr gl o
Sifdded i ‘X’ & %A faorg sfagrd &l
gaTar ®, JdAT U—hAe AqE@T H J&I™
HIAIATH/GATATHT  gfaEamaal r sfard
FIAT B

D. melanogaster D. simulans D. mauritiana

39 SATHASRT & YR 9T, [&FT [Qaeul
H I gl FUT P A
1. A9 9ITIATHT IRIaAT ST 3T

3T UThfdeh aROT aRT hATdhry
ST &dr g

2. AR 9FATH R FT 3TT 3HeIUTd
TTehfcieh aX0T GaRT AT A SHETT FIATE

3. B9 IO dUT A9AIATH IRl
T FHTA HeTdTd &TTAhT aROT HI ST
T gl

4. C 3IG=TH IR FT 3T 3edTd
§IITcHeh IluT &l Sad HIdl g

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

D. melanogaster D. simulans D. mauritiana
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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 1ndicates 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.

Sg &afadl o faaferar Hefsra Iy IR
Ueh AlFess A & & Fud amgr Al du
A2, &1 fagga wfafsard amdr or=fl, 39«
Tt UTAHATAl Sl 3cool [hdT|

Low-intensity A1 receptor A2 receptor
iy 111 L I O
Neural activity Tl | 1 I F & F
Moderate- infensiy] ~ Sound Sound
: s | ! |
eural activity _H'H'H'l'l_l_ | ] !
High-intensity Sound Sound
stimulus
Newalactivty - [——HHHHHI—— —HHtHH——
Sound Sound

A1 receptor

Newalactvty  |—HHHHHHH——HHHHHH—HHHHHH—HHH —

LI ———
‘ mﬁghﬁﬂ m"”“”“ Sound Sound Sound Sound

poee | 11 | | i | i | | |
Neural activity """""" | N | I I I | |
oleady sound

s8d 6 I W), e U # F P-4

T 67

. 369 @ 3T digdr drell &afar & ford
dqer Al Facaeier gl

2. A I« €afel AGreNY g, el A2 -
faoal & 3cded A IRH AT gl

3. 3Tg digdr arer eafa & v gt anfgar
$r gfafsear gaEwT g

4. 39 IR &afd & Teal $ UL 3o
fafeoed tafaar & fow amgr Al &gr
3 3gid & |TY rerdr g

When the electrical response of the two
receptors Al and A2 in a noctuid moth that
was exposed to a variety of sounds was
measured, 1t produced the following patterns:
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132.

L ow-infensity A1 receptor A2 receptor
m” 'm‘ - H | L | | |
ty | 1 |
Moderate- infensily Sound Sound
et |
Nedactty —HHHH— . —t
High-intensity Sound ~Ound
shmulus
Newslsctvty - ——HHHHHH! | —HtH—
Sound Sound
A1 receptor
ety [
High-frequency e s
o Ssound Sound sound sound
Neural activity
Steady sound
Sound

Given this, which one of the following

statements 1s INCORRECT:

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

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

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

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

Uh TP IO doFhd W AT §  10m
FW doar gl o9 AT Ry & g am=
€, dg aid JHd R TUd v Gy @i
HIOT o H FeAT gl

BARN OWL
A

H=10 m

X

3% ST W Iied & T FUIRd F=

1 3¢ IRET 589 &A1 AT &

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

A barn owl sits on 1ts perch 10m above
ground. It hears a mouse underneath on the

ground at an angle o as shown 1n the figure
below.
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BARN OWL
A

H=10m

v D

X
The error range with which 1t can locate the

mouse on the ground 1s given by

1. tano= X/H 2. coso= X/H
3. sino= X/H 4. coso= X/C
T 20-Acdlg AT Ry @ fHEd o

3T AT IRT qUT 3T IiAfshard AT
=T

Mean No. of

Stimuli  responses elicited
@ 100
¥ 15

& 25
>< 10

I A I, & R Womdt & fav,
gfafeear gfdda & 3R ), 9f@d
gfafsham3it &1 ASEaHd  dulad Hd ol
Focer 1

. TAYHARNT deheld

2. Eeree fATe

3. AfavEHTT oM

4. e 9yom

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

measured.
Mean No. of

Stimuli  responses elicited
@ 100
- & 15

O 25

N
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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

S SiFd 3N sU3e dUT Seold BIs 3fcleel
(1997) & faffer St &r v faafar &
39 EART Siidel g&T sl JeAITAT <,
3eglel aral 6 o qurd 3eTaR e
Sl of Aod: et Sfagea fGaml 7t &Y
for fafRrse galt & v S gfad &

Bacteria Archea Eukarya Bacteria Archea Eukarya
15 genes 11 genes

Bacteria Eukarya Archea pgjcteria Eukarya Archea
7 genes 6 genes

G s fashedl & 38 IihdT &I oA i
gefl & &g 9faid  3Eeaar @l ASSAH
SITEAT Hidl gl

. SEITOTAIRIOT

2. &fasr S dergen

3. ToEutfas Sfd 3gHdeT

4, TUATRRT TaeiiasT

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

Bacteria Archea Eukarya Bacteria Archea Eukarya
15 genes 11 genes

Bacteria Eukarya ~ Archea pacteria Eukarya  Archea
7 genes 6 genes
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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

feteersfolg agr o 3ifchs Uoldadl fadteled
TR @A & OT I Ja g Fdifes 3%
qeq g2 folEIfGTorr dr dcdar @ ATt S
fe@a aur aiftg § S FX adar 9 &
U I 3 WY HYA A 9T g,
WRETHIT dAT AdHT & PR dddr W]
WRET & Hel TAGA  JAT TATATAROT ol
ITHA A &, ST 3PN eI, ST d6 g
TS0 & AT HAYA FA H el FRT g,
WET H Yoirfd fafse goq & TAreAraRd
AT gl fFrelerEsfeag # A9
TRORETT ' el dTel JAIHST TERTET T
ASSAH SITEAT A &1 STl &

|. dhel GART ddrdr fagratet

2. el caRT Hifddhrr faasr

3. Shifelch TAATSTe

4, Ha@ T fAas.

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 1t next
attempts to mate with. This prezygotic barrier
that prevents inter-species cross-pollination
in Cryptostylis 1s best explained by:

1. behavioural 1solation through mimicry

2. mechanical 1solation through mimicry

3. temporal 1solation

4. habitat 1solation

gieal H el S|l & HRdd
H&ﬂvﬂwaqﬁﬁ'qnsﬁ?ﬂm?mﬁﬁ

S H1H A o 57 dFhd &

A.Th Yol dc¥sh ded Jod dAT T-DNA
H gl @Ar Ol veh gfadaes &
39T AR

FYTAIOT|



136.

137.

B. T-DNA & 3, Ush YHII-Igd edAs
Silel dUT Tsh oXOT TRIgsish Sofld, JoFd
cladarges & 39T RT FUTALT|

C. T-DNA @& 3eX Ueh auT Rgdas ST &
Ueh Jdel Iy ded IFd Gidddiesh &
YT aRT FYTAOT|

D. T-DNA &7 gt ar o=t dAr o
dur Th  gfaddl Sl @@ ue
GIaHdIgesh & 39N GaRT FYIAXOT|

e gaeal & O &ila-8 T & &1H H

T ST Ihar g7
1. AT AdUrTB 2. HAEFBdATC
3. AT CTAT D 4. HAFAJATD

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 enhancer element
and a selection marker gene cassette
within the T-DNA.

D. Transformation using a binary vector
lacking a reporter gene as well as both the
left and right borders of T-DNA.

Which one of the following combinations can

be used?

1. A and B only

2. B and C only

3. Cand D only

4. A and D only

qreg HIfAS3T do T-DNA & U RIH
ATSTd TATATAIOT & SRId 3dh dal i
& @Y AT Vir Nt A gafad i

Vir 9creT U

A | VirG (1) | T-DNA T g

ol&gur

B | Vir D2 (1) | T-DNA TATATd0]
& foT Breer
LTAT (EATATAIOT

gq) k1 Tch
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137.

138.

C | VirBI (iii) | T-DNA ¥Fel W
CIEGRIFGIEG]
gifedars afeaa
ICGIE

D | VirF (iv) | VirSh=it T OgoT

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)

Match the following Vir proteins with their
correct function during Agrobacterium
mediated transfer of T-DNA to plant cells.

Vir Function
protein
A | VirG (1) | Nucleus targeting
of T-DNA
B | Vir D2 (1) | Component of
membrane structure
(transfer apparatus)
for T-DNA transfer
C | Vir Bl (111) | Proteasome
mediated destruc-
tion of proteins
coating T-DNA
complex
D | VirF (1v) | Induction of Vir
genes

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

fAF=T &Y Y faeFeul & T A deheileh I
38 39l IUGFA 3TN & AT FATIT I

dehailch 3T

A. | ChIP (1) | A Qeemor Tyl
T TaevoT

B. | ag@ewrge | (1) | 3fo@l & 5

37eTsh U] auvar 3 A
hl qgdle]

C. | ELISA (ill) | 3efer@s HRH &
a8l TUAl T
qgdTd]

D. | RLM- (1v) | geiar  3ffeaied

RALE T IRATIT




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 1ts appropriate
application/use from the list of options given
below
Technique Application
A. | ChIP (1) | Analysis of
methylation sites
B. | Bisulphite | (11) | Identification of 5’
sequencing and/or 3’ ends of
transcripts
C. | ELISA (111) | Identification of
binding sites of
transcription factors
D. | RLM- (1v) | Quantification of
RACE transgene
expression

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)

U HISd KT HT YT q;T
dfPcaFa & e Sand 3
(500bp of€TS 1) ¥ 3IWdlE UTh Sl &
630bp HISIT 3TshdA &I Th MUSAl o
Follldd el T TdcA [hAT| TH  Smal
@us & T H Sildd efhdA BT JUFHIU]
fehdT T (g 3efsha: CCCYGGG; dR
TS TIT Pl 3RTd AT g) dUT IeATdd
" 3epvarg RUd Smal TS W Fellfad
fehar araT| ST 37eIhdd H EcoRI & folv T
Tchol TUol %ﬂﬁ’l?»r AT ST IRHAA HIsld
30bp 3eivare TUd UT| HAEH & PO
giaaeT TYAAT & TUG & TATT TAloHS hl
Teh IRNET Fdfafteg e fear =r gl

Gene

Promoter

Hindlll Smal EcoRlI

HindIII dar EcoRI & 39d1T A Uah
GiduTdel GaRT 9 I foAdgl &l eMershdl o
o] fasrfacafea & v &3 & o o

-T—r—  =—F o | o | == he——e T
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139.

140.

gRafear & fdet gfaeyr g gfa#mE!
H II-AT Th Uidicdticd HIm?

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

2. ~1100bp + ~30bp + Hdlgsh AFCS
3. ~500bp + HdTgHh AECS

4. ~1130bp + GagH A¥Cs

A researcher attempted to clone a 630bp
coding sequence of a gene downstream to a
bacterial promoter (500bp 1n length) for over
expression and purification of the encoded
protein. The gene sequence was 1solated as a
Smal fragment (Recognition sequence:
CCCLGGG; arrow indicates the site of
restriction) and cloned at a Smal site located
downstream to the promoter. The gene
sequence contained a single site for EcoRI
located 30bp downstream to the start codon.
A schematic representation of the plasmid
along with locations(s) of some restriction
enzyme sites of the vector 1s given below.

Gene

Promoter

Hindlll Smal EcoRlI

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

2. ~1100bp + ~30bp + vector backbone
3. ~500bp + vector backbone
4. ~1130bp + vector backbone

Ueh GTHY Fidclcd geaeell & 3udier 4
Assdd [AATH Uit & [T, TR &1 3o
AWICEA (L), 39T I0Th TAT FeFel &
3G hIeM & IdUA el I HIUT (20) T
lol-AT Aol 3UANRTRAl & [T AsadH
faehed BIM:

. A=405; 3M9dcisT 0T =1.33; 26=90°

. A=420; 39aciet aoneh =1.51; 26=180°

. A=520; 39dce aomeR =1.51; 26=90°

. A=405; 319dcieT I[UMe =1.51; 20=180°

S T T R
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140. To achieve a best resolution using a
fluorescence microscope, what combination

of wavelength of emitted light (L), 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. 1=405; refractive index=1.51; 26=180°

141. A& & I § IS AT Fifelsd (T )
dohsilch SII HIEdSeh AT (FJ87 1) & Hdcd
& T 3uaeh 8

T | A 11
A | FIcAS Tahrd | (1) (ARETSH H HEACHSD
HefeATe, foaet giehar3 o& REgee
& ToIT 3feqaiidr
IBarert gery &r
39T AT g
B | gif@ela  3caaa | (1) | #f&ass &
ICECECIECRICER
Rl HTTAT
C | gofora aaEmdr | (1) | gfFfr aifafafer &
HIRUT T 3TFEI-
Sleled YT YdTg H
gRad&r &r
YT T ¢
D | QelereRITaath- (1v) | X-fafeom & AT
CIpIE) HIAMYUT SaRT
gred R
ARRTSH & faa
e Sy & § SiT-ar TGgr g7
1. A-(1), B-(11), C-(111), D-(1v)
2. A(iii), B-(i), C(iv), D-(ii)
3. A(iv), B<(iii), C~(ii), D-(i)
4. A-(ii), B-(iv), C-(i), D-(iii)
141. Given below are spatial and temporal

techniques (column I) used to detect brain

activity (column IT)

Column I Column II
A | Functional (1) | Uses short-lived
magnetic radioactive material
resonance to map functional
imaging processes 1n brain
B | Positron (11) | Measure the
emission fluctuation of dipole
tomography voltage 1n neurons of
brain
C | Computed (111) | Detects changes in
tomography blood oxygenation
and flow due to
neural activity
D | Electroence- | (1v) | Images of brain
phalogram obtained by differen-
tial absorption of X-
rays

Select the correct set of combination

1

2
3,
4.

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

142. f5dr eergs IeghA & SR A et Jafor

a5

frdr ara

Uceres UeolAd 3fREFHS & v 3fea
g qUY B-ARrCIsddTer & ATy

HATRRT FA W dwesg YadcAsh
UoolHol UI&ToT T &l
CD guiATell # 211 nm & 3HIY Ycegs

3ThH Teh TIST geIdH ol &
dcerssahl dedl Higdl & a1, Jtess &l

ITATdeh dadl g

gcerss D,O, & Y 3UIRd i W]

VATSS T el TEIT H AT &

gl ST gl

3T Tl gl

CIGLEG

YT H H HleI-AT Hel g7

. 98 Th o-Fsfoll JTerss & S Tharaor

. T8 U o-Fsfolell sgHeHss Iiod

JTeTes & Sl TehatehioT 3HeTerd el ¢

.98 T PHAfaT dweEs § S S

STsdeHIss ol GaRl TATiehd ¢l

Yterss H AMMAST § Th o-Fsfoledl dUT TH

B-9d I T 3

SHoWISS 9o ¥ 59 &




142.

143.

143.

144.

Following observations are made regarding a
peptide sequence.
- The peptide 1s mnert to Ellman’s reagent.

However, on reacting with 3-mercaptoethanol,

the peptide gives a positive Ellman’s test.

- The peptide sequence gives a broad
minimum around 211 nm in the CD
Spectrum.

- With increasing concentration of the
peptide, the melting temperature of the
peptide increases.

- On treating the peptide with D,O, half the
total number of amides get exchanged.
Which one of the following statements 1is

correct?

1. It 1s an a-helical peptide that undergoes
aggregation

2. It1s an a-helical disulfide bridged peptide
that undergoes aggregation

3. It 1s an B-hairpin peptide, which is stabilized

by a disulfide bridge
4. The peptide 1s composed of an a-helix and
B-sheet connected by a disulfide bridge

afe us IugTaa; afea e s “Fe
RIawifde odd 8§ ddaRT Adl g,
et uidel & & fhaer  eRfEIEmd:
CaNT G A8t fhar S Hehdr?
1. Uiy dur fauiss 3Fd By
2. @rscisiA C aur DNA 9889
3. SheAsfad duT FadgRd
4. nmﬁaﬂﬁaﬁﬂaﬂn@ﬁﬂaﬁﬁﬁﬂ

If a metabolically active cell is challenged
with “Fe radioisotope label, which of the
following proteins CANNOT be detected by
autoradiography?

1. Aconitase and lipoic acid synthase

2. Cytochrome C and DNA primase

3. Calmodulin and Calcineurin

4. Myoglobin and Homoaconitase

IGE=]
gohdT &:

Seoldeoll AW HHHAUT
dehailhl H H $S @RI fhar 3
A. ¥ sdllc dAT Heal sollc
B. AT sl dAT Heel sdlic
C. ELISA a1 RT-PCR

D. PCR TT golergisl HEHG

dhailehl & TISIA H Td S AT
geIfaal I Fel-Hel ad L gl

. AT AJATB 2. AT CTdAarD
3. AT Baar C 4. AT ATJATD

clGlei

144.

145.

145.

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. CandD only
3. B and C only 4. A and D only

fAFT YT 4:

(A) TN 6 9g2r & gfddred oeeled &
JRETHS Feldrglel EHAGAT GaRT Ui
ST Thd &

(B) 9fdeel &r WUSA HHAIGIUT Seladid
geAGY & T 3maeds g

(C) HATfer gaAes e faferar s
39T dl &, U faferse amsfra
FACA ¥ fo9oa 91 & fow, g

AT ¥ 3T Y1l FI BIS ST ¢

(D) a¥q duT A ATETH & &I A
0T H IR SaRT Yfad IH1T &
gTAeIu E&Wﬁﬁ

(E) faufddiicd geaeld H eedAmEnIor
ed ART YT SaRT ST <l IS

al Tl AT TS Ield HYA & FIloled HI T |

1. B,C,E 2. A B,E

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

(B) Scanning electron microscopy requires
sectioning of the sample

(C) Confocal microscopy uses optical methods
to obtain images from a specific focal
plane and excludes light from other planes

(D) Difterential-interference microscopy
relies on interference between polarized
light due to differences in the refractive
index of the object and surrounding
medium

(E) Visualization 1n epifluorescence
microscopy requires staining by heavy
metal atoms

Choose the combination with two correct and

one 1ncorrect statements.

1. B,C,E

2. A,BE
3. A,C,D 4. B E

B
?D!



