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T A

F °g A fAere Tur ver giat & fw &
0T, 7:35 FoF AT &?

1. 0 2. 175

3. 195 4. 20

What is the angle between the minute and
hour hands of a clock at 7:35?

1. 0 2. 175
3. 195 4. 20

difeat #1 & Far, g A ¥ B g a%
oI 8, U 346 T @ RNg A W aww
et 1 el diftar @Ae afd & gedr &
aur faRir off g o i dewvs ar ifear
R A RGN td AT AT B
aF S # e fAde aorar g1 el i &
A OB T& & IIET & eRieT ag fhdelr aag

ey g6 <Rt & B
1. 120 2. 60
3. 240 4. 180

. A stream of ants go from point A to point
B and return to A along the same path.
All the ants move at a constant speed and
from any given point 2 ants pass per
second one way. It takes 1 minute for an
ant to go from A to B. How many
returning ants will an ant meet in its
journey from A to B?

1. 120 2. 60
3. 240 4. 180

V¥

FYT AT G UT-IHHR qeied 6T 47HT V
gl a8 3o FOs & Y I e ¥ s
T &3 # Rl & Inaad §

2.

N <
]+l

v
3. 3 4.

VY

The capacity of the conical vessel shown
above is V. It is filled with water upto
half its height. The volume of water in
the vessel is

1. 2.

NERS
sl< 1S

|4
3.3 4.

uer @ gl o UF §gd q91 hH A gfd
foet a9 g welt & @ I IRl A FEE
arell forar Strar g1 fhas fgat & ag dfr
# 10% & SO =T I§ ST

1. 2. @

3. d= 4. TR

A large tank filled with water is to be
emptied by removing half of the water
present in it everyday. After how many
days will there be closest to 10% water left
in the tank?

1. One 2. Two
3. Three 4. Four

n T St dEAr §1 At nd Rwe € an
e & & wm w2

(A) nfawa §

(8) n’ RwH §

€ n*wm g



1. HETA 2.
3. &aerC

Haor B
4, HaT A aur B

5. nis a natural number. If n® is odd, which of
the following is true?

(A) nis odd

(B) n*is odd

(C) n*is even

1. Aonly 2. B only

3. Conly 4. AandBonly

6. #e FIUTW'H(M + Y1) (Xg + ya) e+ (Xa0 + Vao)
o 3T fawq w1 fhcer W uar gl

o1t draer war xaar arehr s y gl
1. 1 2.5
3. 10 4, 20

6. Suppose you expand the product (x; + yi) (x,

+ ¥2) < (Xz0 + Ya0). How many terms will have
only one x and rest y’s?

1 1 2. 5
3. 10 420

7. UK 16.2 #N. olF ohgy . H @ 2 . I
Sy ¥ U g, forwe Imae 22 e .
g @ U F AU g B frder der s
Bl

1. 3.5,
3. 14.04.

2. 7.04,
4. 22,05

7. A 16.2 m long wooden log has a uniform
diameter of 2 m. To what length the log
should be cut to obtain a piece of 22 m’
volume? |

2. 70m
4, 220m

1. 35m
3. 14.0m

10.

78 & 3ifder 3iw Fam §P
1. 7 2. 9
3. 3 4, 1

What is the last digit of 77°?

1.7 2. 9
3.3 4. 1

U MYl Hesd @) Eaol Hensl & ol 6
gfvsar et §1 uger I A w@ol Fgensi Hr
weary swAer: 60, 30, 20 gur 15 g Ify
v fAuifia s &, ar nedr ar st o

EUT-HET Y FEATd AT g el 87
1. 10a5 2. 492
3. 15715

4. 129 10

A lucky man finds 6 pots of gold coins.
He counts the coins in the first four pots
to be 60, 30, 20 and 15, respectively. If
there is a definite progression, what
would be the numbers of coins in the next
two pots?

1. 10and5 2.
3. 15and 15 4.

4 and 2
12 and 10

qur 30 fAee affr i RE IFI T
s A wfmeR uiw fAee & v Ay
ST ol ¥ deuednT g gfRaH @
W 40 BT 3T TH @y ;T F 10
e & v A7y i Fe ¥ A a9
T forehedd TFd & et afesr o amw
Il ¥ TE A gU R AgEEE IR
afd & 3z §, 98 o Afewr @ Fraw
w F AT @ |

1. 85 fRs1e 2.
3. 135 fAs1e 4,

155 f&e1e
1 8¢ ¥ &



10. A bee leaves its hive in the morning and

11.

12.

12.

after flying for 30 minutes due south
reaches a garden and spends 5 minutes
collecting honey. Then it flies for 40
minutes due west and collects honey in
another garden for 10 minutes. Then it
returns to the hive taking the shortest
route. How long was the bee away from
its hive? (Assume that the bee flies at
constant speed)

1. 85min 2.
3. 135 min

155 min
4, Less than 1 hour

. ST WEET & Tl I

3. 2 4. 3

Find the missing number:

s 2 . s

UH gfaara @HAeROT &’ + ax+b=0 @ FA
N §U UF fac@mdt F o F I A oA
AT 6 dur 2 U wefE gy et A b
FT eI HT AF A 6 T 1 G| g T
b & W& A, HHA: FAT §?

1. 7 aur 12 2.
3. -7 d4r 12

3 dur4
4. 8 Tur 12

In solving a quadratic equation of the form
x? + ax+b=0 , one student took the wrong
value of g and got the roots as 6 and 2;
while another student took the wrong value

13.

13.

14.

14,

of b and got the roots as 6 and 1. What are
the correct values of a and b, respectively?

1. 7and 12
3. -7and 12

2. 3and4
4., 8and 12

ar degdl & @ fr g 6 R AL B
1:50000 TT 1:5000 AT & M H Feich
drg T gRAT AR 4T geir?

1237 qur1.2 a.

2 AL aur12 aA.

120 9.7, Fur12 J.A.

12 9.7 dur120. AN

oo =

The distance between two oil rigs is 6km.
What will be the distance between these
rigs in maps of 1:50000 and 1:5000 scales,
respectively?

1. 12cmand 1.2cm

2. 2 cmand12cm

3. 120cmand 12 cm

4. 12cmand 120 cm

12 # 3 F& & U5 & IW &8
wefy, 95 7 S ¥ PN g WA I &
¥ #r AT godt T adug & dEdr B
Ul orduE F UHSa T el [ X 35
¥ oy =T fr aifaar g B, @Y 95 & 9T
¥ foraett g W erdug geh & geRsT FREm?

9 .
14 .

1.16 #. 2.
3.12 #. 4.

A bird perched at the top of a 12 m high
tree sees a centipede moving towards the
base of the tree from a distance equal to
twice the height of the tree. The bird flies
along a straight line to catch the centipede.
If-both move at the same speed, at what
distance from the base of the tree will the
centipede be picked up by the bird?

1. 16m
3.12m

2.9m
4. 14m



15. vw il Oy F v @ O g RE @i w
Gorely §ér UG HH W B S U A a@d)
gl W & & it B por e

A B

1. 2 2. 4
3. 5 4. 6

15. An ant goes from A to C in the figure
crawling only on the lines and taking the
least length of path. The number of ways
in which it can do so is

A B

.2 2. 4
3. 5 4. 6

16. 5l ey T GferR Ak I ww g
IR w9 @ gl e ¥ osw Rig &
gedds OABH usa Y wilisrar ar &7

(ST8T £AOB = x I3YeT &)

A

A

1. = 2. %
X X

6

16. A point is chosen at random from a circular
disc shown below. What is the probability
that the point lies in the sector OAB?

X

. = 2. 2
A "
3. = L=
21 4 4

172.

/

Bear R & admelw gdor @ @ aw
Wrafde uw yerer fwor, smufdg fwor &
AR feererar & (R Y 4d)) 7w Imafa
faor g 3ifaw wafda fmor & O 6
ERET IS

1. R 2. RV2
3. 2R 4, RV3

17.
S

A ray of light, after getting reflected
twice from a hemispherical mirror of
radius R (see the above figure), emerges
parallel to the incident ray. The
separation of the original incident ray
and the final reflected ray is



18.

18.

19.

2. RV2
4. RV3

1. R
3. 2R

TF o 8 fFam W gur 2 R iy ¥ -

wF @i Fle & @ 3T &ar gl
IR & F6 W quar AR 3ES FAA
aoa &7 Tidy Rt 10 Farass arer
e sarT| IFERRT & gar o1 & g
¥ 3eT @Y T &Y HT HE: 1/20aT 1/10&0
ST goled "ed g1 el & e fRlie @
ForeT 9.25 fR.am. WrT TN FAR A
fr.ar. @ & I

1. 0.5 kg. 2.
3. 2 ke. 4,

1 kg.
3 kg

A king ordered that a golden crown be
made for him from 8 kg of gold and 2 kg of
silver. The goldsmith took away some
amount of gold and replaced it by an equal
amount of silver and the crown when made,
weighed 10 kg. Archimedes knew that
under water gold lost 1/20™ of its weight,
while silver lost 1/10™ . When the crown
was weighed under water, it was 9.25 kg.
How much gold was stolen by the
goldsmith?

1. 0.5 kg. 2.
3. 2 kg 4,

1 kg.

3 kg

e R & Rea dfeaal # adat fr aear
gt =ifew

?
?
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0.0 O .QC N
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o le]
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1. 12dr20 2. 13gur120
3. 13@ur21 4. 10@ar11
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19. In the figure below the numbers of circles in
the blank rows must be

?
fa
Q0 0 000000
[olo] fe} Q

o

o) (o3
o

ppl PP

1. 12and 20. 2.
3. 13and21 4,

13 and 20
10and 11

20. o &7 UE WiRT & Fd g2 & a9
(w) ST 3T (t) T 3ifehad & €, aF e
ZY I IR Y@fEt § el d@ sl ar

G ST Fhar?
1. 2.
w w
< N~
t— t—
3, Ay,
t— t—

20. If we plot the weight (w) versus age (t)
of a child in a graph, the one that will
never be obtained from amongst the four
graphs given below is

1. 2.

w _— WW
< N~
N t— o t—
3 _ 4,
— w —
W }/ T~
t—> to




21.

21.

22,

22,

23.

AT '@ PART 'B'

ar eadd Yeuunly wredr & e HeRcor
AT I1AT| IRVIARGRT F1 Hafd & oy
SIS T Yerel A1 SHHT HROT &

1. RO |

2. gorafarey |

3. FUTHTENOT |

4. TEATEAT |

A cross is made between two plants with white
flowers. All the F1 progeny had red coloured
flower. This is because of

1. complementation,

2. recombination.

3. translocation.
4, reversion,

YeAdesT#H(Tautonym) T Tar Jrataenfis

affféfirr ugeme & S 39 witrt & v

39T foRar Sirar & e

1. &er vd Sfe & waw & a1 @l |

2. ST U 3ushia &7 U & a1 & |

8. B&T sreveRTor fohar Iram g |

4, A@eh(author) H AH S & faw
fer srar gr |

Tautonym is an informal taxonomic

designation used for animals referring to

same name for genus and species.

same name for species and subspecies.

. trinomial nomenclature,
the name of the author for the species.

el o Stadenfas o w@g f adg
¥ Th YA Sieg T fAwren g8 @r
o WX wAE: @isa IR ey, T
3uiEll qur Hg, ool caunged Tl
gad Uh qof U 9 U9 HEd

A

23.

24,

24.

25.

aREEReT T o Regarr & W @
deplel He[afeder ol sw gofer & AR
WY i wreller gher § uen

1. AEHAT |

2. IR |

3. Heehadl (AIeTEH) |

4, ugsehaEr (FECRIATE) |

A marine biologist dug up a small animal from
the ocean floor. The animal was uniformly
segmented with short, stiff appendages and
soft, flexible skin. It had a complete digestive
system and an open circulatory system but no
exoskeleton. Based on this description, the
animal appears to be a

1. lancelet.

2. roundworm.

3. mollusc.

4. crustacean.

FHET (Cladistic ) FeifeoT &1 3T &

1. apRfAE  w et ame s
Sfegeer ga7 & Seveet gl & |

2. Hosha fae &1 A | |

3. IR oIaToT Ud cufedt T Gei|

4. RIART HWITSeT T WIS |

Cladistic classification is based on

1. sequential order in which branches arise
from a phylogenetic tree.

2. the order of sequence divergence.

3. morphological features and skeleton of
individuals. .

4. cellular organization and cytoskeleton.

g8t fr vH FTAEEAT FT TRl YAGOI-
Rea-AfFa-gadeger R garr fwr
o T &1 A fiw, Afdse &y @ e
e i afr #F 100 fegst @ e,
Reaet 3R aAms fear @ g@
e geviwgor & wew, 36 3@ IR
=T AT @ 10 Rffea 3R 90 Reaa-



25.

26.

R Re? & o1 W P AR B
fafése &7 & Saaew & ER F4r
grem?
80.
100.

1,000.
10,000.

e

A grasshopper population is being assessed by
capture-mark-release-recapture method. On
the first day, 100 grasshoppers were captured
from a given area in 1 hour time, marked and
released. On the next day during recapture, 10
marked and 90 unmarked grasshoppers could
be found in the same time period from same
area. What will be the estimated population
size in the given area?

1. 80.

2. 100.

3. 1,000.

4. 10,000.

§Tois H JeWfE @ A, fadtaa-
QAT (peppered moths ) AT QT godhT giar
YT Beka®d d oo LN gEl R
daret & faeg waTdY ® ¥ o=maRa
(camouflaged) HRCIGE]! 31‘\3:&’[@75 Hifa

& ALY 3% da ar A AT I9 F

q&ﬁ W heefar (factories) T HooTel

WA ¥ J Fa gz qw IR O OH

IMTESTAF T § YA T T & A

oW IT| T BT _

1. 988 & A ¥ # faggaAs erest
A @ Iy Gl gast & grpfas
ol & SHROT |

2. AR TGV & HERdwT g arel
3aRader & FROT | ,

3. arreRoiT aRade & werawT gl
arel gee-fasd & HROT |

26.

27.

27.

28.

4.t &1 wemaeim feafdfer &
WTehfcieh aXoT & SHROT |

In pre-industrial period in England, peppered
moths had light coloration which effectively
camouflaged them against light coloured trees
and lichens. During industrial revolution,
many lichens died out and trees became
blackened by soot from factories and
interestingly, dark coloured moths were
predominantly seen. This happened due to

1. natural selection of dark coloured moths

which  were initially present in fewer
numbers.

2. new mutation which arose due to
environmental  pollution.

3. macroevolution occurring  due  to
environmental  change.

4. natural selection of the camouflaging
mechanism of the moths.

tar Sfasgaa foad e Rfdse
Sauear & slaftea: [ela
sagest 7 fwfoa @ sy §
AT TGl Sd T A fareore
HT AT FIA &, FeNAT &

1. gaEYfAd Afasgad |

2. Gifee Sfasgas |

3. e snfasgaa |

4. farafe snfasgas |

The speciation in which a population splits
into two geographically isolated populations
experience dissimilar selective pressure and
genetic drift is known as
1. sympatric speciation.
2. parapatric speciation.
3. peripatric speciation.
4. allopatric speciation.

Ry faeea @1 g5 onfa & 9Rwerow
weaor & fAu famd # @ &a @

FRIGH I9AT § dR—T ST &7
1. s woiaeT |



2, YRHTAH e |
3. ufdareretiar 3gqater |
4, BT g |

28. Which of these programs is used to conserve a

species facing extinction?
1. Captive breeding,

2. Natural resources.

3. Sustainable use.

4, Edge effects.

meﬁaﬂwa\w%

1. AT Sfe gfavpuneT g@n |

2, \TH 3rAT SR garT |

3. arefe scafadal ganT |

4. ¢l Sier gfATunT vd e Site-
fafesa ganr |

29, Evolution of multi-gene family occurs by

only gene duphcatlon

only unequal crossing-over.

random mutations.

both duplication and unequal crossing
over.

PN

30.257 nm W AW YenfAd w o IHUR

Jrgeiror ﬂvﬂiﬁ 200 M'em™ gyar &1 sfaa
ffew & s 30 3Fa @r Sia-ar
WG 257 nm W, 0.5-cm GY Y TS

PIFAFT F 1 7FNIUT YT HLIm?

1. 3.30.
2. 0.33.
3. 1.65.
4. 0.17.

30. Molar absorptlon coefficient of phenylalanine

“is 200 M'em™ at 257 nm. What concentration
(g/L) of this amino acid will give an
absorption of 1 in a cell of 0.5-cm path length
.at 257 nm? . -

1. 3.30.

2. 0.33.

3. 1.65.

4, 0.17.

10

31, fower o & ler-ar o] e, AT

31.

32,

32.

33.

SET fRar S weRar

1. 'H.

2.°p

3. 0.

4. "N,

Which of the following atomic nuclei cannot
be probed by nuclear magnetic resonance
spectroscopy?

1. 'H.

2. *'p.

3. B0
4. BN,

wrg  (AMuRen) V& RIGlEl  HWH A
3T A gU ST St v sifdeufdd
uw aiE & fcdre wlar § geesnforat
# ofa seurg @Y YA Gar e
agar §1 v Reufa & fer & @ wle-
o gt qEd IUgEd 82

1, et atim |

2. MHC Aot I a¢fe |

3. Mac-1/CD 11b atie. |

4, 1L-2 98 |

One aims to find out the role of a gene product
in macrophages by using a transgenic mouse
expressing the genes under a promoter Which
of the following is the most appropriate
promoter? -

1. Actin promoter.

2. MHC Class II promoter.

3. Mac-1/CD 11b promoter.

4, IL-2 promoter.

qelel ATl T ﬁﬂ-‘ﬂ PRS-

(Flavr Savr) & @7 & @ forw S &r

JffgeRaor fRar @ an

1. -3 FEFANNA -1- FHEfSsien
3T AT |



33.

34.

34.

35.

2. 1-373 0= AEFANd -1- FrEonsfas
IFA HfFEsST |

3. Yermdfeast |

4. difertaFeas |

Which of the following genes was engineered

in the “Flavr Savr” transgenic tomato variety?

1. 1-Amino cyclopropane-1-carboxylic acid
synthase.

2. 1-Amino cyclopropane-1-carboxylic acid
oxidase.

3. Expansin.

4. Polygalacturonase.

qEle Ayl # aRadd & & fav,
yohe T RS &1 AT TIT
Wl i sffeafFa & fav fRar srar
¥ = PR F awe fRar ST ¥
1. AN €@ |
2. AR @ |
3. egruTsfaeld EanrT |
4. afafafee @ |

For developing transgenic mice, embryonic
stem cells are engineered to express the
transgene. These cells are selected by

1. novobiocin.

2. neomycin.

3. tetracycline.

4. penicillin.

gerife P & ot & R
& upw TR @sA dd W
gerhfaat & g g@nr gl &1 §fd
aﬁrﬁvﬁ?ﬁmﬁﬁﬁﬂ-mmaﬁ
(copper) @ FAh HIEH ¥ Remes A
TETIAT YeTel &l g7

1. Acidithiobacillus ferroxidans.
2. Pseudomonas putida.

3. Deinococcus radiodurans.

4. Rhodopseudomonas capsulate.

11

35.

36.

36.

37.

Microbial leaching involves the process of
dissolution of metals from ore breaking rocks
using microorganisms. Which one of the
following bacteria helps in leaching copper
from its ore?

1. Acidithiobacillus ferroxidans.

2. Pseudomonas putida.

3. Deinococcus radiodurans.

4. Rhodopseudomonas capsulate.

oMY 3Et WA (elF4E), ST EATATGROT
(translation) & s AT ¥ 69§,
ZHRAES PRt A Fgd FERa
A ¥ ue g & Rl usdt A
a-ad raaaat & ARt @
eIFAE ST & g8 g-HiHcafFaaor &
FaRuefad  (transfect) | 31'-!3?
FATa®T HIfAFT ATl

1. AQRTAH (apoptosis)

2. AdGEAT FTATARUT (neoplastic

transformation)

3. FS qfEde 78t
4, faRdreRvor

The cap binding protein (eIF4E), which is
involved in the global regulation of translation,
is highly regulated in eukaryotic cells. In an
experiment, a researcher  transfected
mammalian cells with (eIF4E) gene for its
overexpression. Due to this, the cells will
undergo

1. apoptosis.

2. neoplastic transformation.

3. no change.

4. differentiation.

frelt IefewAcia wuw w@Ag Sfaf,
SP&H t, |Her &l 50 Rufa 7 75%
far wed & & fav aroe '\
(aet #) grem

1. 1.5.

2. 2.0.

3. 25.
4. 3.0.



37, tin of an irreversible first order reaction, S—P

is 1 hour, The time (in hours) required to
reach 75% completion is

1. 1.5,

2. 2.0,

3. 2.5,

4, 3.0,

38. @IBTEIAT ehelih (hybridoma technology )

H umTde ufafis 3cued § IRR

o, 3uder W end W HrehAr
PIRAHIAT £3) HELISIRICES o)
WERNAFaT @At (HGPRT)

dafda PRd Ty seereldr @

s Re-asffEa  (HAT) w® fear

el sw EewH #F seheeRe

(aminopteri_n)@f WEFT G2)) Eﬂ'cff e

1. AR ARt & A o
Hers & &7 & 39A0T e |

2. wyfFerdiergst A wRWor ufder @y
GG T | o

3. AgelAT yanfaa. B A 3

wfafs 3caer B IR T HoreT
; | P

4, vfafs 3eardrB il @
3euTee GIHEROT | '

38. In the case of monoclonal antibody production

by hybridoma technology, myeloma cells used
lack the enzyme hypoxanthine-guanine
phosphoriboxyl transferase (HGPRT) such that
fused cells can only survive when selected on
hypoxanthme-aminopterin-thymidine (HAT)
What is the role of ammopterm in this
medium?

1. To be used as cell cycle mhlbltor of

myeloma cells.

2. To block the pathway for nucleotlde

: syntheSIS

12

39.

39.

40.

3. To facilitate fusion of myeloid B cells and
antibody producing B cells.

4, To facilitate production
producing B cells.

of antibody

& SuAfRT WA A R B F A
F w4 aad  wedee-Rde

It 3a% Iow A gl &

1. A AR B ¥ag gfaya & 3N gregionT
U g § |

2. A 3T B Yl TRE Hd g1 § IR
Faur A et & wrwg §

3. A AR B aeRfEd gl § 3 uw gwy
&l faeiia & § |

4. A 3 B TEeRfga @1 § 3N vw gw
& AT T ¢ |

Which one of the following non-covalent

interactions between two non-bonded

atoms A and B is most sensitive to the

distance between them? = 7

1. A and B are permanent dipoles and are
involved in hydrogen bonding.

2. A and B are fully ionized and are
involved in salt bridge formation.

3. A and B are uncharged and repel each
other.

4. A and B are uncharged and attract each
,other

HFcroirar Hrsgia?r aaa: ﬁﬁm
Wﬁﬁﬂﬁﬁmﬁﬁmaﬁw
whd g1 A A ge g A @ Rl
HAYSeT T ggETe HIfST
1. Usflelsleey— 3Felg #er |
2. NIfFgar- s #er |
3. @O 33— 3 3qET |
4ﬁ»ﬁy-e7r3a’rm«'rraarl



40.

41.

41.

42.

42.

Free-living nitrogen fixers can survive in
different ecological niches. Identify the
incorrect combination from the following list :
1. Azotobacter — acidic soil.

2. Deraxia — alkaline soil.

3. Beijernckia — acid soil.

4. Frankia — neutral soil.

SSd & dd ¥ He¥d UH Har Ws &
Qg%ﬁ RECA (oyster mushrooms) &drI
Tgor T AT IR EodE & SWid
95% ¥ HfUw Sgwh  WEHfes
gsaiFEa faufadr @it & wvafea
g g% | Tg uihaT FHger §

1. YICU3YAROT |

2. TIA3YIROT |

3. HdHITART |

4, gIfo39gRoT |

A plot of soil contaminated with diesel oil was
inoculated with oyster mushrooms. After 4
weeks, more than 95% of the polycyclic
aromatic hydrocarbons had been reduced to
non-toxic compounds. This process is called

1. phytoremediation.

. chemoremediation.

2
3. mycoremediation.
4. zooremediation.

forel wiee & 30% Yenfaer ez §
Ife @l vanfasw @ semsf@ar ganr
AR & fgar s ar

1. Fefoety 3w g S |

2. p-TEX YT dg ST |

3. TFIUT H FIg gRada wgr gl |

4. VATAA-FATATART WEA, A el

& qoaT H FA WA gm |

A protein has 30% alanine. If all the alanines
are replaced by glycines,

1. helical content will increase.

2. B-sheet content will increase.

3. there will be no change in conformation.
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43.

43.

44.

4. the alanine-substituted protein will be less
structured than the parent protein.

geEt A AT @t & pKa &Y

Tafeas sarear et 7 q iF-a1 Hye

T &7

1. o-3AT WHE 1 pKa e-3HA THE
% pKa ¥ 3=9 grar g |

2. o-3 A HAE H pKa -3 THE
& pKa'\ﬁ' T g & |

3. o-3H&AT HHE &1 pKa -3t e
¥ pKa & GHFET gIm & |

4. o-3HSAT TAE F pKa Mol &
TAAST 91ed 4Tl F pKa § 3T
g &

Which statement best describes the pKa of

amino groups in proteins?

1. pKa of a-amino group is higher than the
pKa of e-amino group.

2. pKa of a-amino group is lower than the
pKa of e-amino group.

3. pKa of a-amino group is same as the
pKa of e-amino group.

4. pKa of a-amino group is higher than the

pKaof guanidine side chain of
arginine.

ASEIRIfesdT X 2, 4-SSATCIhIAIT Sl
FAT TATT BT & ?

1.9 W R@wa & &g & f&ar
gogg IRaged &1 HeAdA fRd ATP
HLYOT I HaEG Y &l ¢ |

2. 9% Idle HABCIHIesdT Hell &
HR-9R ATP-ADP &1 Rf#T Tefdas
gogelel IRdged IR ATP HWUT &
0T Far ¢ |

3. Ffea 1, u, AR W sowgA
oRaga 3R W dua & afa
T & |



44,

45.

45,

4. ATP Fdsr @ WO areaRe
forar wer ¥ I gudr sififear @

What is the effect of 2, 4-dinitrophenol on

mitochondria?

1. Blocks ATP synthesis without inhibiting
electron transport by dissipating the
proton  gradient.

2. Blocks electron transport and ATP
synthesis by inhibiting ATP-ADP
exchange across the inner mitochondrial
membrane,

3. Blocks electron transport and proton
pumping at complexes I, Il and III.

4, Interacts directly with ATP synthase and
inhibits its activity.

wremfafisl & ga feeee  wwmAor
IHH(Tm) aT IFT Horea uwY fAelw
YT &1 50 aRved A

. Hsfrwmﬁﬁa’ra:rT.nWm

DPPC &I Tm fawasr 3k popc @r
FTH g |

POPC TG DOPC &I Tm UHHHAT @I
wfdhe DMPC 37¥ar prec A faFT g
DOPC & Tm #eic# 3 DPCC HT Tm
T BT | |

The gel to liquid crystalline transition

temperature  (Tm) ~of phospholipids is

dependent on the fatty acid composition.

Considering this, Tm of

1. all the phospholipids will be identical.

2. DPPC will be lowest and DOPC will be
highest.

3. POPC and DOPC wnll be identical and

lower than DMPC or DPPC.
4, DOPC will be lowest and DPPC will be
highest,

46. SIS T4 T FoTE B GHH B
39 & T T AR 3 wfase R &ar
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46l

¥1 eueara oy @ Sl @ ieforae
e sravarst 7 grar §1 acerer IR
(immediate ecarly), IRMAE  (carly) 3R
faoifret (late) | agh agfy fawmop Shaw
wW g ade femAe T §, e o
feesorgrem &
1. ade WHLE FR W | |
2. wfadr IR ud U Uifoms &
FYTEROT FR 9T |
3. Fd GifaFESl & HIEWOT ¥R 9 |
4, R TA T HRAWOT I T T &
W G|

Bacteriophage T4 infects E. coli and

injects its DNA inside the cell. The

transcription of viral genes occurs in

three stages: immediate early, eatly and

late. All the promoters on viral genome

are available, but the control takes place

at the level of

1. promoter strength.

2. modification of host RNA
polymerase.

3. synthesis of new polymerases

4. turn over rate of RNA synthesis.

47. WMH  HONcA®  Shav],  Felfegder

FIANAAT (Klebsiella pneumoniae) Hﬂ"m
¥ THFAT FA F F gl F G Tgd
TSTH TOTd (severe septic sho;ik) arar gl
0 YFN &F GHEAUT & fou fFew F @
leT-HT FUA HEL AL &
1. Sffer  saufay  amdEREt
= fY 3T aﬂﬁ g |
2.9 wag & 39ER SfA-TNFa
wfafist ganr famar S |ear § |



47.

48.

48.

49,

.69 vuld & 3IUUR &d qAdfTST

9 B

SharfPgs 9&at &1 3gater fear
HeheT & |

4. W g & 3TER & fov grfas
TNFa - TT8r QAN &7 399%er f&Far
Hhar g |

Gram negative bacteria, Klebsiella

pneumoniae, upon infecting humans, results in

severe septic shock after a few hours of

infection. Which of the following is not true

for this type of infection?

1. Cell wall endotoxins cause overproduction
of cytokines.

2. Septic shock can be treated by anti-TNFa,
antibodies.

3. Recombinant bacterial proteins can be
used for the treatment of septic shock.

4. Recombinant TNFa receptor antagonist
can be used for the treatment of septic
shock.

T 3MRTEAST (ap3fpi) seafadat &
HA-J TT TH Taa g &

1. sTEgee 3N g

2. T AR g

3. g IR FF

4. SrEgee AR gHE

Which of the floral whorls is affected in
apetala 3/pistillata (ap3/pi) mutants?

1. Sepals and petals.

2. Petals and stamens.

3. Stamens and carpels.

4. Sepals and stamens.

o 7 @ s Y sgfoe
HAfRaT & Hag A€ AR S &

1. 9T g3 IehieT aREE |

2. 9gT §3T TemgRIST AT |
3.ammﬁm§3ﬂam-mml
4. To[RIH-AaSTAT Hr gE T |

51. 9 U3AAT

49. Which of the following is NOT associated

with insulin action?

1. Increased glucose transport.

2. Increased glycogen formation.

3. Enhanced lipolysis in adipose tissue.
4. Decreased rate of gluconeogenesis.

50. UCU-gdgEy  # AidaRfey =g

wIEhe gfder (oxidative pentose phosphate
pathway ) @r N@W?Wﬁﬁmﬁ
¥ FIF-AT HUT TE TET &7
1. srarErafae wfafFant & daee &
fdT NADPH &7 3curest 3maeds gxar
e
2. 7gFdsE HFAl & WAV & favw
U BIEhe 3cUIge aede giar &
3. [ HAR FEAT & Sa-Heawer &
QUSUST 4-BIEhe FT Folell HAITH &
4. ATP & faATT & faT  NADH &
3cUTesT HGTF &

50. Which one of the following statements is

INCORRECT about the role of oxidative

pentose  phosphate pathway in plant

metabolism?

1. Generation of NADPH required to drive
biosynthetic reactions.

2. Production of pentose phosphate for the
synthesis of nucleic acids.

3. Formation of erythrose 4-phosphate for
biosynthesis of aromatic amino acids.

4. Production of NADH to generate ATP.

(adenoma)  HerEefew
VSR AATAT (metastatic adenocarcinoma)
# oRafdd & orer § a B % @
dla-8 AR F HAET wEer
fafRaa & & svafea g srwam

1. Flosa gwR IV 3R Afafae

2. wIERAFe U p, gRefe

3. AT@IRTS va ale WRTe



52.

52.

53.

53.

. When adenoma is converted to metastatic

adenocarcinoma, which of the following
combination of proteins is almost certainly to
be degraded? '

1. Type IV collagen and laminin.

2. Fibronectin and B, integrin.

3. Metalloprotease and serine protease.

4. Elastin and selectin.

@ (Drosophila) #H p-FefAeT @ r
ASTNT grerr §

1. WY ERIS] (Fushi tarazu) |

2. Wides |

3. sAifgea |

4, ar‘!iﬁ%ﬁfﬁ goelweH |

The homologue of B-catenin in Drosophila is
1. Fushi tarazu.

2. Engrailed.

3. Armadillo.

4.,Cubitus interruptus

ﬁmﬁﬁﬂa%ﬁ‘aﬁlﬁﬁs-w

aﬂﬂwsfcrv‘i?rr:m?fr—rwfr%?
1, e taRE
2. ﬁaﬁwwﬂmﬂm—aﬁm
3. farrgufega Heraror
4. siea 1 WmHETesg o TEET

Which of the following is” considered to be a
combined B- and T-cell deficiency?

- 1. Ataxia-telangiectasia

54.

2. Swiss type agammaglobulmemla
3. Wiskott-Aldrich syndrome
4, -Bruton’s agammaglobulinemia

aﬁﬁmwa?m"mﬁm
TS TR U e & faAr

qar ¥, e §.
1. 3P Y@ |
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54.

55.

55.

56.

2. AR |
3. faAR® |
4. 3ierayeRE |

The part of the embryo from which the
ectoderm, mesoderm and endoderm are
formed in chick is known as

1. primitive streak.

2. hypoblast.

3. copiblast.

4, cytotrophoblast.

IR WIeH G Wie e SO
3ty dvaafdery WET & HEHA
wmmﬁﬂﬁweﬁs@ﬁam
&

1. p-efae |

P oAl

3, feaaiow |
4, 3iddes |

Which protein secreted* by the amphibian
organizer induces neural tissue. formation by
inhibiting Bone Morphogenetlc Protem?

1. B-catenin.

2. Noggin.

3. Dickkopf.

4. Dishevelled.

g0 ufemdt F werer-deool e
3ygdst  (PCR) T & HEY,
TAeages 3-Hmiehe (G3P) & Uh 317]
¥ scaeA & fAv e gewnEt &
et # @ frw TR HEe Co)
1. 9 NADPH 3R 6 ATP

2. 3 NADPH 3R 9 ATP

3. 2NADPH3R 3ATP

4. 6 NADPH 3T 9 ATP



Se.

During photosynthetic carbon reduction cycle
in green leaves, net production of one
molecule of glyceraldehyde 3-phosphate
requires one of the following combinations of
energy equivalents:

1. 9NADPH and 6 ATP.

2. 3 NADPH and 9 ATP.

3. 2NADPH and 3 ATP.

4. 6 NADPH and 9 ATP.

57. M #, &3 vF e HiaRew IJERY

57.

arr gaffer § S weRrer @ ue TR &0

ST arT ¥ATCT g ST g1 YR &

gHTg T egrear fr e A A A @

FIF-AT FUT T &7

1. ¢3f & aEg @s & QfREH wond &<
B &

2. PAFGSAT  (Cytoplasmic cGMP )
AEOT §¢ ATl &

3. &3f & 3afe @3 # afsga gyome
§C g I &

4. de-mfFed ¥ aRwAU DS @
ST &

In the dark, rods show a large.inward “dark”

current which is suppressed by a flash of light.

Which one of the following statements,

explaining the effect of light, is true?

1. Sodium channels in the outer segmerit of
rods are closed.

2. Cytoplasmic
increases.

3. Sodium channels in the inner segment of
rods are closed.

4. Transducin dissociates from beta-arrestin.

cGMP concentration

58. @7 # @ Hla-@ YRGBT ha1 oA

w1 pH 3R fAcd-3qucy e
THTATA gm?

1. AISIATST U Arsar A |

2. SIS U HISEIRISAT &l HoR-dFell
et |

S$/46 BJ/13-3CH—2A
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59.

59.

60.

60.

3. gl Ug s |
4. ATSARIZATS U Ud HAR-Fell
- T |

Which of the following pairs of subcellular

compartments is likely to have same pH and

electrolyte composition?

1. Cytosol and lysosomes.

2. Cytosol and  mitochondrial
membrane space.

3. Cytosol and endosome.

inter

4. Mitochondrial matrix and inter membrane
space.
qied, T @ Hewa  fafdes

TehRIETRE, TUT Heqoarer Shel & earT
WA ¢l g Ao & e & @
FA-T M7 T Hepa & Hog Adt
e

1. PIF3.

2. NPRI.
3. PHYE.
4. CRY3.

Plants are able to perceive light through
various photoreceptors and downstream genes.
Which one of the following genes is NOT
involved in light perception?

1. PIF3.

2. NPRI.

3. PHYE.

4. CRY3.

3og gyl # faegae gRAST e H &
Ty st A @ FiF-ar EEs
AT Hag 82

1. faferer (Nickel)

2. Affors3s7d (Molybdenum)

3. iS5 (Zinc)

4. FIA (Copper)

Which one of the following essential

micronutrients is associated with urease
enzyme found in higher plants?



1. Nickel.

2. Molybdenum.
3. Zinc.

4, Copper.

61. AT AIIM  IedrEeT  (mast cell

generation) ¥ T 3nawsd FRE & faw
AN H{YH FHG, 1L-3-75T, GM-CSF-#,
G-CSF-7ge AR wugidi$iea-wet, ar
egs fopar s g1 gRe Hifse
o oy § Awqe PR Seaes
1. I35 |

2. GM-CSF-# |

3. G-CSF-+Yst |

4. WEPNFET-7GeT |

61. Four groups of mice were studied for the

factor required for mast cell generation: IL-3~
deficient, GM-CSF-deficient, G-CSF-deficient
and erythropoietin-deficient.
mast cell generation is most likely to be
“deficient?

1. IL-3-deficient. |

2. GM-CSF-deficient.

3. G-CSF-deficient.

4, Erythropoietin-deficient,

62. A frdr ufha  wifaer  (Graafian

follicle ) & e SeealT FRAMT (theca

interna cells ) WATCT @ ST ar gRoma

T I
1.§iaeaaf3~ﬁ3$rf?m‘rurl

2. wfOhFA FRHT A Ggr gam
3. wiowwma wRwEt F wer g
4, e iz @ fwfor |

In which mice, -
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62.

63.

63.

- control of the lac operator. -

What would be the outcome if the theca

interna cells were destroyed in a Graafian

follicle?

1. Immediate formation of corpus albicans.

2. Increased progesterone synthesis in the
granulosa cells.

3. Decreased estrogen

granulosa cells.

Formation of corpus hemorrhagicum.

synthesis in the

4,

U pp INRTT & g @ dodT
e fRar & S lac IR &
o & Rt s &
GoTgH! H RS wer &1 g AR
for ot & @ wlealy oRfeufaal & sw
fadg &, o FefAl et dafda
3RTT UROT & g, Qca‘itﬁrrr feidsT
&1 Jiffcafad gy -
1.5 a9 o drd AR T Qe
o aa gl
2. 1 a9 o dFerd 3R e et
groufua el
3. ATY a9 T e Aeqateud gl
¥ 3k soERrE Suflyra @ ¥ |
4,77 A9 @ oFE @ safewd gl
¥ AR T agqf?uaa?ﬁ g1
You have created a fusion between the trp
- operon, which encodes the enzymes for
tryptophan bipsynthesis, under the regulatory
Under which of
the following conditions will - tryptophan

synthase be induced in the strain that carries
the chimeric operator fused operons?

1. Only when both lactose and- glucose are

absent.

Only when both lactose and glucose are

present.

3. Only when lactose is absent and glucose
is present '

; Only when lactose is present and glucose
is absent. -

2.

L
*
T

/46 BJ/13-3CH—2B



64.

64.

65.

65.

T YHR F IUEH A & aeEf
IERE AWfT W S FOFA A
dC ST § W FHA HeeAs al-Heg
A8 gRafda gar| $HeAr HROT &

1. TUATROT |

2. gl |

3. UETIeoT |

4. SGhA |

A chromosome aberration leads to change in
the order of genes in a genetic map but does
not alter its linkage group. This is due to

1. translocation.

recombination.

transposition.

inversion.

2.
3.
4,
PR ST & Av @wEdd AR
e & dedt # et &/ & F-
| Sk FaH 39 §rom? |
1. Wt AT A, T R fAfAd @
§ IWd, FERIEN FEAAAHT,
v A W& Regahgd g
gl

2. @vt FHEFAOT A, U SR fAfAd @
% 3Wid, FPACHR FEAATART,
e RRE R & sgehigd g ¢
3. FEACNTHR FEAATAHIT TRIATGEAT TH
ar gaTens Rt o agerhiepd gl &,
ST Bl

4. FFACFR FEHATARIT el HOMcHD
Y W A geg @ o Sgerhipd
gt & IR G s

fagehRT Qe ¢

Regarding  microtubule  assembly  and
disassembly during cell division, which will be
the most appropriate answer?
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66.

L bdh =

66.

67.

67.

1. Once formed, kinetochore microtubules

depolymerize at the plus ends throughout
mitosis.

2. Once formed, kinetochore microtubules

polymerize at the plus ends throughout
mitosis.

3. Kinetochore microtubules polymerize at

their plys ends up to anaphase, at which
point they begin to depolymerize.

4. Kinetochore microtubules polymerize at

their minus ends up to cytokinesis, at
which point they depolymerize.

yfasfa & 3w & wr: faggA &
€

GC &gt HegHhHA |

el AT Td GC Sgel He[HH |

IeTRaAt & Hig fafrse faara e |

AT dgcl HdshH |

R} i)

Origin of replication usually contains

1. GC rich sequences.
2. both AT and GC rich sequences.

3. no particular stretch of sequences.
4. AT rich sequences.

T FOE IR TI T difadms @l
G-39UHH

1. 3T YR @ war § AR
Ereifetor & Feg A AR Sar &

2. 75 UotsH, gt & ufa Syar & 7
oI ¥

3.FE UoTeA ¥ TWAT § W T A
TS AG T &

4. 7T UIBH T IASHAT
Ifoma & faRwear gRaa e
T &

o-subunit of E. coli RNA polymerase DOES

NOT

1. initiate transcription and fall off during
elongation.



68.

68

4.

69

increase affinity of the core enzyme to the
promoter.

. binds to DNA, independent of the core
enzyme.

ensures  specificity of transcription by
interacting with the core enzyme.

e &, o s At @

Wm{ﬂ’r%@v%‘rmﬁd@rm

grer 81 R ﬁvmz‘rwwgv

T otrer BT @Rt &1 T §

1, errer $TOY wfrsat i sen3it fr adr
zﬁwm*zmrl |

3. olrer %‘fiw AR H wer g
RO ge |

4. orer SR AT F RRA ger
WET T s |

The size of red blood cells (RBC) in venous
blood is greater than that of arterial blood.
This increased size of red blood cell in the
venous blood is due to

1. the increased permeability of red blood
cell (RBC) membrane.

the decreased osmotic pressure in plasma.
the increased osmotic pressure in RBC.

the dissociation of cytoskeletal proteins in
" RBC. g

2.
3.

;W ﬁ'ﬁl’( (Seym‘our Benze.r) aF YA

(recon). T EEROT yEafaa @ o

1. Sharopieh T4 & T ScaRafedat &
a‘mqm‘ia?ra;rmwml

2. givilfber Ay & W@ e
saRafdat & @9 gadfem @
HETTA FF |

3. FRIEGRT . FRT F  SEAUEEfAS
. 3cRafaat & i qufafer Gl
IEITA e |
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69.

70.

4. TRMIBT  Feg & IrEdwEed
scaRafefat & dr gedfew @
IEYA T |

The concept of recon was proposed by
Seymour Benzer by studying recombination
between

1. lysis mutants of bacteriophage T4.

2. white eye mutants of Drosophila

melanogaster. :

3. biochemical mutants of Neurospora crassa.
4. auxotrophic mutants of Escherichia coli.

Euifés 3 (Asp) w fafdrsdeor
@8 GAU Ud GAC ¢anr @er g
3eaRadsT & 3Wid, Asp F1 URader W@

TerelleT 3 g Smer § O GCX ganr
faefa frar Srar &, o6t X g @ §

AU, C 3@ G, seIRadel &1 Jearad

70.

AT Rremeer sifeeiioreT St gawr &
W%I@ﬁﬂﬁaﬁ#aﬁrmm
siefr &

1. HFHATT |

2. 3T |

3. TSHHAVT AT T |

4, “gAATAGIAeOT (depuriniation) |

Aspartic acid (Asp) is specified by the codon
GAU and GAC. After mutation, Asp is
changed to Alanine represented by GCX,
where X may be A, U, C or G. The reversion
of ‘the mautation could only be'done with
reactive oxygen species. The nature of the

_mutation is considered to be = .

1. transition.

2. transversion,
3. either transition or transversnon
4, depurination.



AT _'9T/PART 'C'

71. R At # e Ry AfET g
farpat & s wE AL B AR AB 9
et & St w1 ogar wom & fav,
St & AR WAl @ feior e
| wree 9o &
ot WHTId 1-A 3R AB
o WHedd  2-AB 3R O
% §ead 3-B 3R AB
e & ¥ FlF-¥ aRome gRRaa &
H e o " 82
1. R wHg AT Ry, SEw
2. ¥R wAF ABU R, oH

WA | B G §
3. ¥fER ¥ B R, S @A
3 & Ha §
4, Yeod I F HUR W A o
Ry & St @1 o @ R
ST .
71. In a hospital three babies were mixed up. The

blood group of the babies were A, B and AB.
In order to identify the parents of the babies,
the blood groups of the parents were
determined. The results obtained were:

Parent set 1 - A and AB
Parent set 2 — AB and O
Parent set 3 — B and AB

Which of the following conclusions can be
definitively made?

1. The baby with blood group A is the child of
the parent set 2.

2.The baby with blood group AB is the child of
the parent set 1.

3.The baby with blood group B is the child of
the parent set 3.

21

4.

The parentage of none of the babies can be
determined from the given information.

72. w1 arfaer SfRamdIger  (Tracheophyta)
¥ YR UHET  (Divisions) F HagAl
Fa®  I&Tol @ ST 8

THTT Hagell IS ARIT
(A) | (a)arEaErser | ()srelsifa-ufafta
afeferemr 3T ared

afea & aed

B) | pyamgHdf3- | iareAaT

JrrseT
© | () Th=rmrEer | Ginyarfg e, arfgse
AR ayehrenifa-
gRaf¥a weeH

(D) | (p) REHTFET | (iv) 3 arfefa

3R ared ffca A
e
& AT A g ST

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

B W —

72. The following table gives vascular tissue

characteristics of four divisions of
Tracheophyta. -

Divisions Vascular tissue
characteristics |
(A) | Psilophyta i. Well-developed
tracheid and pits in
lateral wall
(B) | Lycopodiophyta | ii. Tracheids
(C) | Sphenophyta ili. Tracheids. vessels
and well-developed
phloem ]
(D) | Pteridophyta iv. Primitive tracheids
and pits in lateral
wall




13.

Identify the correct combinations:

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

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

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

4.(A) ~il, (B ) ~ v, (C) ~i, (D) - ii

ot e soe & T @eT & @
Pt FmaTRIr At &

uRatda & @ 4o & RBv gela
Wi e & Ysty. g

offST. ENel T T YRAW e e §
AR 5& a7 ww srgeeaeAr § a7 e
G ¥ S @ e araraRohy
aRfFafaar suerstr g &)

FeAF T YIHRRE W oeaw Y g5
Folr U oo & Bwor F oum Ay
g8 Tl Ay e F Fer el

4w gERigy MeopERE F FW
e awar & S s@r e 3R ooy
e & |

73. Which of the following is' NOT ‘an advantage

to seed-based reproduction?

1.Reserve food material is provided for the
developing embryo.

2.Seed coat protects the embryo and allows it
to remain dormant - until = favourable
environmental conditions are available.

3.The amount of energy spent per female

74.

gametophyte is less than that spent on
making a spore. . ,

4.The female gametophyte remains on the
sporophyte whlch provndes protection and
nourishment,

SR B T T & A o
Jeager #, it & § wd AwEr

U ) ST A A RIY-HTY @
gAY B aRaRer wr e
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4.

2. X =

3. X

4., X=

far 3R wr Afw Reeer gl Hr
IUTAT Y| FUT AT Al F & v Ay
araRer A s g @y geler &
S & qEu dffe e gaw ik
stafaw e & vy #,

F o gu Rl 7 X), ¥, X, WY, &
fov sugEa aFidr st @ uuer
Hifore |

1. X, = Geographic distance, Y, == Sexual

~ isolation index; X, = Genetic distance,
Y, = mating frequency

Geographic distance; Y; = mating

frequency; X, = Genetic dnstance, Y, =

Sexual isolation index

= QGenetic distance; Y, = mating

frequency; X, = Sexual isolation index;

Y, = Geographic distance

Genetic distance; Y; = Geographic

distance; X, = Sexual lsolatlon index;

Y, = mating frequency

In a study of sexual isolation ina species of
salamander, scientists brought together males
and females from different populations and
from the same population. They observed the
frequency of mating and calculated a sexual
isolation index.  One graph shows the
relationship between mating frequency and
genetic distance, and the other shows the
relationship between sexual isolation index
and geographic isolation.

Y2




Choose the appropriate terms for of X;, Y X
and Y, in the figures, above.

1. X, = Geographic distance, Y; = Sexual
isolation index; X, = Genetic distance,
Y, = mating frequency

2. X, = Geographic distance; Y, = mating
frequency; X, = Genetic distance, Y, =
Sexual isolation index

3. X, = Genetic distance; Y; = mating
frequency; X, = Sexual isolation index;
Y, = Geographic distance

4. X, = Genetic distance; Y, = Geographic
distance; X, = Sexual isolation index;
Y, = mating frequency

75. oot & @ FT W A AE QT 9@
faega= B 8 2
1. FegFedY, o, 9
2. e, A, FoFFd
3. SIS, faael, HorHTE
4. OY-HFEY, FoAFE!, AN

75. Which of the following groups have only two
wings?
1. Honey bee, beetle, ant
2. Butterfly, housefly, fruitfly
3. Dragonfly, butterfly, fruitfly
4. Housefly, fruitfly, mosquito

76. 3T AT A A @ FA-A 9T IR
sHH W FATT 761 § 2

1. Codeine — Papaver somniferum

2. Vinblastine — Catharanthus roseus
3. Quinine — Cinchona ledgeriana

4. Digitalin — Artemisia annua

76. Which of the following is a mismatch

between the plant drug and its source?

Codeine — Papaver somniferum
Vinblastine — Catharanthus roseus
Quinine — Cinchona ledgeriana
Digitalin — Artemisia annua

bl ol
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77. AATAAE ARl & AR FE,
2006 (fﬁwqﬁe),aﬂa@mﬁmﬁ
q Fladr  Srenfa (Nothospecies) 82

1. Polypodium vulgare subsp. prionodes
(Asch.) Rothm.

2. Polypogon monspeliensis (L.) Desf.

3. Agrostis stolonifera L.

4. Agrostis stolonifera L.
monspeliensis (L.) Desf.

x  Polypogon

77. As per the of International Code of Botanical
Nomenclature, 2006 (Vienna Code),
which of the following is a Nothospecies?

1. Polypodium vulgare subsp. prionodes
(Asch.) Rothm.

2. Polypogon monspeliensis (L.) Desf.

3. Agrostis stolonifera L.

4. Agrostis stolonifera L. X
monspeliensis (L.) Desf.

78. 9RA & a&FA # 17 Sta-Fsa 9w §
St - aiaeat @1 sfafafta
S & IF GO &9, oA F
TWEE GEa aE & wrde w9 A
e & JaFsa g Hr @uroen &
Hafcas carear & gt g (A ¥
G ) ¥ W "AeA f1 ggae ffSw.
(A) Taor, (B) Rem, (C)F=dT Haw
3eFd, (D) A fa IepAa e,
() wraRrd RfE e, (F) #18
s fage AL, (G)2Ne.

Polypogon

1.(A), (B), (©), (F), (G)

- 2.(A), (B), (D), (F), (G)
3.(A), (B), (C), (E), (G)
4.(A), (D), (E), (G)



78. India has currently 17 biosphere reserves

79.

79.

representing different ecosystems.  These
conservation areas significantly differ from
the conventional protected areas of the
country. Identify the correct combination of
attributes (A to G) that best explains the
concept of biosphere reserve.

(A) Conservation,

(B) Education, .

(C) Human habitation allowed,

(D) Human habitation not allowed,
(E) Strong legal back-up,

(F) No supporting act,

(G) Research.’

1.(A), (B), (C), (F), (G)
2.(A), (B), (D), (F), (G)
3.(A), (B), (C), (E), (G)
4.4 D) B, @)

mama?vﬂa?ﬁumélmt
UH T YR @ INeNHd T
FRTOTIEd gRifar ¥, Srafé gEy @ Ferd
-G YHR & WHGE & &1 S 5 awr
SeaRaciell T IR HHRON ganT
HI-HT AT A @ gey, SeuRadat o
ms—qﬁazﬁqm‘r@rsframw
S L TR 3Tefafen

mmw%
1L faReEY sasafshar
2. NS A Thar
3. ONrERY IFaeatEar
4. TeATcH® Hleafar

_There arc two mutant. plants. One shows
taller phenotype than wild type, whereas the
other has the same height as the wild type.
When these two mutations were brought in
together by genetic crosses, the double
mutant displayed even taller phenotype than

~ the tall mutant plants. This genetic interaction

is called
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80.

il e

antagonistic interaction.
. additive interaction.

. synergistic interaction.

. suppressive interaction.

W owEdE R oate ghRed
FAFT  HWTFT W R
Ff & fowfae g5 § wifs dorea
o Sfeerr qer & B

W -

gig &

Foll 39T T gBTaAT

QIRTOT o Wi Fgereferar

39T faeTer 3TRR UROT Y
&r arerar

80. Complex eukaryotic cells may have evolved

1.

2
3.
4

from simpler prokaryotlc cells = because
complexity of organization mcreases the
growth rate,
efficiency of energy utilization.
tolerance to starvation,
ability to attain larger size.

81 Y BB o @ due

bl

Net Primary
Production

Net Primary
Production ¢

—

—

Suferat & fodher wetor 3R Rior Yot
Re v § | g ffow & oot @
Flr-ar AT & ufeah afesaor @
HYAT A

Net Primary
Preduction ™

Environmental gradient Environmental gradient

Net Primary
Production = ®

Environmental grudient * Environmental gradient



81.

Net Primary
Production

(]

Net Primary
Production

82.

82.

Followings are the niche characteristics of the
constituent species and resource partitioning
pattern in different ecosystems. Which of
these would lead to competitive exclusion of
species?

[

Net Primary
Production
—

— ———
Environmental gradient Environmental gradient

&

Net Primary
Production
—

— et
Environmental gradient Environmental gradient

araTaRot aRRRUfET Igwfs qHaear
F anfaet & dEaa @ gHifad W
e ¥ | A R aw Ry #F g &
st & g F Tw-Ey ge ael
afadat & aF weidia e aw §1 3fad
AT 5 g & v Fe § § S
| Fol w8

no. of species

time ———

A= FERE, B=aAIf2<), c=Agads
2. A=Fegadi, B=A%Tgdl, C=FRIaar
3, A=FEuadt, B=HAIE), C=H%I&ar
4, A=TRIRE, B=Hegad, C=A%aar

Environmental conditions can influence
accumulation of species in successional
communities. Curves representing changes
in forest species over time are given in the

25

figure below. Which of the following keys is
correct for the curves?

no. of specles

time ——e

1. A = xeric, B = mesic, C = intermediate
2. A = intermediate, B = xeric, C = mesic
3. A = intermediate, B = mesic, C = xeric
4. A = mesic, B = intermediate, C = xeric

ss.wahﬁina?gwmﬁmaﬁaﬁr
T F WEIOTRRY NG FR 9T
T | Afhd g et # RRE T TR
¥ #HE F Ioded g @ Ter ol
g Afe & 3@ gewr & v @
et F @ Pl ahwed carEar @
qehdT 87

I, freeadt &7 & Ao o9 IR ARG
SR S I TET Sl g Fhel &l

2. feadt &7 Sfer gaul FI9 3T
Sfey &7 & 37 REOER 36 e B

IR 3 F T aew Bl
3. WEUE gFad: Aol g ¥
graa g1

4 RETOTET ATF oA gof @ @ T &

83. A plant with blue-coloured flowers was
observed to attract a large number of
pollinators. However, these flowers were not
producing any nectar. Which of the
following can be a logical explanation to the
observation?

1. There could be another species in the vicinity
that has blue flowers and is rich in nectar.



84.

2.There is no other species with blue flowers in
the vicinity so pollinators are compelled to
visit this species.

3. Pollinators may not have blue-colour vision.

4.Pollinators may be able to see only blue
colour.

84. oftet gl & 3mare weIoT v WA E1

gAH ¥ 9 gl W de afy A,
325/km’ & weled WY faguART ¥, q@e
g W AT sifer B,
179/km* & OeFeq 9T faegaAnT §, el
gl W, gt A 3R B sfawi s
297/km* 3R 150km? & wuAed W
focgamr § sw@ e & @ wlear
afuT T ST Henar &2

e R g e

CRIETE G
2. saH Jiaenfa gfarafaer,
Jierrenfar gfaafar i geew 7
3iferm ofer ¢
3. &H  3iavenia gfarafarar,
Hicemier frafar #r geew &
30w g & |
4, dawr AR eRenfa  wiaafaa
AT erar i § |

Three .islands have identical habitat
characteristics. On first island rodent species
A is present at a density 325/km?. Second
island has only species B at a density of
179/km?, On the third island, both A and B
co-exist with densities 297/km” and 150/km?,

respectively, Which of the followmg can be

inferred from this?

L The two species do not compete with each
other.

2.The intra-species competition is more intense
than inter-species competition.

3. The inter-species competition is more intense
than intra-species competition.
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85. v wnfd & gw Yol vd whfd
(harsie) w @ gl & qaenfa
fFu rv) 3ehr SAEEr w5 At
yepafae fr a8 @r suer AR & R

il
snfer 1 lerar weor Y Hr sarear
gt war

1. Rwe R Seqareign & ater ehfr w
3iferen)

2. faener s@e IR

3. Teifea e aluergar } |
Jtac-arierd aRater & S &HaT |
- .

85. A few males and females of a species were

4. The inter and intra species competition are of
the same intensity.

introduced to a new island. Their population
was monitoréd over several generatiors and
followed a pattern shown in the figure:

|

time s

~ Which of the characteristics of the species
does NOT explain the pattern?
1. Skewed sex ratlo (more ‘females than
males)
2. Large litter size
Delayed sexual maturity

4. Effects of intra-uterine development on
fecundity

W



86.

86.

87.

cifews St & PREnt F
ez T Fadfapasl H&T Jedian
& v T ded § S anfady AR &
Ty TR gEehdr 3ifeded UROT FE
ae gaT o §hG &1 u ey
a% ITAER ofel @ ugEe §l SR
AT 5 3% Feondr we-HEaed F
e AT § ¥ S8 TR i
g2

ST 1 av gfe anfada R
a5 TGT & €

AfSHE & UA T F A ;N A T
# scrAohT FRTRAA|

g @ S F A% AR
& FUEAeRoT|

Aty PR F vF SRR HqAd
# AfSwEt 1 Fa@a: qa|

Plasmids are self replicating small circular
DNA elements in bacterial cells that can be
said to have a stable symbiotic existence with
the host cell. They often carry genes useful
to the host. Which of the following is a

potential threat to the evolution and stability
of the symbiotic coexistence?

1. ‘Copy-up’ mutations that increase the rate
of plasmid replication per host cell cycle.

2. Reversible integration of plasmid DNA into
the host DNA

3. Transfer of plasmids to new cells by
conjugation

4. Spontaneous curing of plasmids in a small
proportion of host cells.

qeT et # afeiRa g F e
¥ fav Aecaqel IEEEAT FRA F
mKnoxGﬁﬁ'm%lﬂgﬁﬂﬁ
ofemat ik gedt I drew IEE &
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s F gfaaet & o @HEor &
£ A9 R R o wwe ded
ﬁ@ﬁ@ﬂ%ﬁ%ﬁ@ﬁﬁ
aofier & | Fw & 9 ge7 3 Sl A
ofd & o WRig MY RFsds ( &&
AREHT F A ) & ST WA &
v FRRa @S ¥ e & Sie €
fF dRreler ag ofet € o v Snfa A &

3
Ed
!

Moss _Conifer

fry @ e sy e 1T &
(A) Tageht aredt A sgfed ofer gfave

grar &l

(B)éaﬁqﬁﬁﬁmﬁﬁw:;ﬂa

Rt & AR ¥ 30 g8 ael

(©) ﬁaﬁmﬁmaﬁéﬁaﬁa’mﬁw

frior 3itrefelere et garr e &l

(D)mﬁmﬁmﬁwﬁmﬂ

roT AR ST garT g §1

g ffow F B & @ Fa-F a9

st B g &7

1. (A), (B) 3R (D)
2. (A), (B) R (O)
3. (B) 3R (C) A
4, (B) 3R (D) A
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87. ‘Knox& gcsnfes tlcode tira;nscri[:;‘tionzialt factors & der fr sTace AT oA Uy grRr I
important for the regulation of indeterminate N T S ,
growth in plant shoots. These genes also ¢ @ odeer & e der wm e
regulate patterns of development of plant FaaEar & faedr o vyl & I
organs such as leaves and flowers. The figure 3o ¥
represents a. phylogenetic tree of the
multigene family in some land plants. The 39 UatoT fr et & fov @A

circles represent genes that act to maintain R ETATE e .
shoot apical meristem (equivalent to stem ¢ r Wé .
cells). Orthologues are genes that duplicate  (A) ¥ 3eaRade  @FdweT gu IEGED
due to speciation and paralogues are genes FEETE g :
that duplicate within a species. il # <o S AT 7% ?Tgl )
: (B) 3T Qqor-ATar Ot uiew A "afaar
30T #e & for APORT e &
foe st & der A el & g§ A
ofr| ' | . |
(®) H’aﬁwr & ARy agf?m v W

From the figure, the followmg inferences w9 e §3ﬂ i , )
were made. T BRAC B fiet & & e wdr
(A) Multiple gene duplication occurred in YA T FAIsTeT qeier §2
vascular plants. 1. (A) 3R B) AT
(B) Gene duplications may have enabled
shoot diversification in vascular 2. (4) 3R () A
plants. 3. B) 3R () 7AF

(C) Shoot apical meristems are regulated
by orthologous genes in vascular

4. (A) (B) 3R (©

plants, . 88. In an experiment that has continued for more

(D) Shoot apl‘cal‘ meristems are regulated than 50 years, corn has been propagated by

by paralogous genes - in  vascular breeding only from plants with the highest

plants. amount of oil in the seeds: The average oil

, content is now much greater than.any of the
Which of the following represents a plants in the original population.

combination of correct mferences"
The following hypotheses were proposed as

L. (A) (B) and (D) : " explanations for this observation.
2. (A), (B)and (C) ,
3.© (B) and (C) only o (A) Mutations occurred that increased the oil
4. (B)and (D) only . . -~ content in seeds. - ,
) ) L (B) Plants with “high oil content were
88. UF T} wANT H & Gag 50 aF aF stimulated to produce offspring W|th more
ToIT T@T a.’ FEHT AT W uedt ¥ oil in their seeds. . , T

TIOT & ganfad fr 7§ ¢, Do ot



(C) The breeding led to increased frequency of

el A

89.

alleles at multiple loci, so that new
combinations of genes for even higher oil
content were formed.

Which of the following represents a
combination of correct statements?

(A) and (B) only
(A) and (C) only
(B) and (C) only
(A), (B) and (C)

3Ifder & snfadl ¥ 3ga Fath fauR &
mﬁmﬁﬁﬁfﬁﬁwm@
T A g Fioar, W AwFar § &
AT UF @ ofd ¥ AR U A
ol 913 & wag A, emeEnE gl
oAy AR @ @ @ amerena
Ffor 3o @Y w9 AR IWHR A
fRestar i § our ST eRT-37eeT
Sfaal W @S W OAReT A § S
IHR F FoRar # RAfdfar v g
gl

g gfaAEr & v fe # ¥ sl
TEE HHTTAT SATEAT g2
Wﬂgmﬁag{@a@ﬁw
e wgfa gefa €

aq wev RAffew @St & TRl &
gk # uRafdd gT ¥ IR T®@
W fow aT &) -

@ Fhelan # g ¥ & Tl TER A
°q fafudrd e o @ &
BT e derafo AfAT & 78 o
S e-fes YR & el B @ &
forw faediera ot

Ffoar W@ seigen AR F 3qEIOT
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89.

2

1.The finches

IR 35F SWa BT i 1 &
T @RI 3c9eat g1 a5 & |

The Galapagos finches were an important
clue to Darwin’s thinking about the origin of
species. These finches are believed to have
descended from a single ancestral species.that
colonized the Galapagos archipelago,
America, over a short period of time. The
Galapagos finches differ in their beak shape
and size. Different species feed on seeds that
vary in size and hardness.

Which of the following is the most likely
explanation for these patterns?

represent an example of
directional trend in beak size from small to
big.

.Beak shapes changed in response to different

seed types and these changes were inherited
by subsequent generations.

3. The ancestral finch already had all the beak

variations and different  lineages formed
that were specialized to eat different seed

types.

4. The finches represent an example of adaptive

90.

radiation in which beak  variation was
generated by mutation followed by selection
by different seed types.

Eukarya

Bacteria Archaea

R U gu Sifdgeca ga7 H, -
Frasai  frdr Rfse e &
mg%ﬁﬁﬁw%
3o # o S § | 5 e ¥ e
sy yrea kT v A



(A) Sfrarop 3nfdar (Archaca ) ¥ Torew
YHRAT (Eukarya) & fAereeyr awafeerd
gl

(B) sfaroy 3R anfé=m o @y @, st @
Rl e & gERar @ geer #, w6
& T &

(€) snfFar 3R gHien vwgEl @, 3%
YAUAT el & Sl & verer g
W qd, IvaRa g o A

g Aifee & @B F @ wlaar
AT Tgy sy gerter ¥

L (A), B) 3R ()

2. (A 3R ) am

3. B 3R () AT

4, (A) 3R (€) "

90.

Eukarya

In the phylogenetic tree above, branch-
lengths are drawn proportional to the number
of changes along a lineage. The following
inferences were made from this tree.

(A) Bacteria are more closely related to
 Hukarya than to Archaea.
(B) Bacteria and Archaea are more similar to
each other than either is to Eukarya.
(C) Archaea and Eukarya diverged from each
other after their
diverged from bacteria.

Which of the following represents a
combination of correct inferences?

1. (A), (B) and (C)

2. (A) and (B) only

common ancestor
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3. (B) and (C) only
4. (A) and (C) only

91, Tgi ¥ oifordr Awss My wowEd
3o e & T A g arar arr f
far S wwarl i AT 39 9B &
fawop wwAor & Wiy guew @ g
fha v & Oueiely HuE @ goree
HET URT dfe AT Weie qNh
vl fRer @& o afeRr oy @
AT & T
W fow gu facedt & & W@
& YT hiAT:

1. U T Ay St ferar fawoy fr e
W& r HiHeAfF e §1

2. wﬁwma’rmmm@rsﬁﬁaﬁr

WéT 1 AT wch &1

3. wEH MO H{WE S AWE MHC & I
e siger fr sffcafad wwar €

4. U QT H{WH S0 3H HlAd AT ST H
IfPeafFad ar § St §H YR Hr
HTFIROT & WrA-Ary Oy Sher o &
S dlaerEn W osE Wy i wadr
wds fr dfafFa aua Hroswar
HROT &l 8 | o

91. While attenipting to create a disease model of
poliomyelitis in mice, it was found that mice
can not be infected with the said virus. Since
human beings are susceptible to this viral

infection, which kind of transgenic mice
should be generated to have a transgenic



mouse model that can be infected with polio
virus? Select the right approach from below:

1. A mouse expressing surface protein of polio
virus. :

2. A mouse expressing human receptor gene
which makes cell surface protein for docking
and internalization of polio virus.

3. A mouse expressing human MHC class II
invariant chain.

4. A mouse expressing human receptor gene
which makes cell surface protein for docking
and internalization of polio virus along with a
gene designed to express surface protein of
this virus at puberty.

92. UIgq Fa® Haysl # Shageas Hode
fafyer s & 3w@er Far Smar g
Hageas Toded A

(A) 9T UIET PIRAPBIT G Hr ST 81

(B) 31T & TAAICGROT TFHT a1 gl

(C) 3ifdF AT TAATROT FFTe=T el B

(D) & Fee-Bed urgdt H FRFET A
-y AaER dods & v faaer

forar ST @t 2

3T AT F IWFd FIAT a1 Fe
# O wla-ar gaiee T96 87

1. (A), (B) 3R (O)

2. (A), (C) 3R (D)

3. (A), (B) 3R (D)

4. (B), (C) 3R (D)

92. Protoplast fusion is used in plant tissue

culture for various applications.
In protoplast fusion:

(A) naked plant cells are used.

(B) transfer of organelles is not possible.

(C) partial genome transfer is involved.

(D) cells from two different plants can be

mixed together and forced to fuse.

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

31

1. (A),(B)and(C)
2. (A),(C)and (D)
3. (A),(B)and (D)
4. (B),(C)and (D)
93. Wiewl & Fefaw/Fad § JFeAE  H

TFE O FU Aead &

(A) W dada & v sawREa
aTH gl g

(B) W aRads & fav e aas
grar &

() 3ifFEsT A wEEREA I
AT HTELTF g Bl

(D) &, #F vd W Madd F T
JeAfaE 3 3ras g Bl

e AT fF sRITT Fua & e 7 @
FleT-a1 FASTT FET 8 2

1. (A) 3R (©
2. (B) 3R (D)
3. (A) 3R (D)
4. (B) 3R (O

93. regeneration of plants from explants/tissues.

(A) Cytokinin is required for shoot
development. ‘

(B) Auxin is required for  shoot
development.

(C) Auxin to cytokinin ratio is very
important.

(D) Jasmonic acid is required for both root
 and shoot development.

Which of the following combinations of
above statements is true?

1. (A)and (C)
2. (B)and (D)
3. (A)and (D)
4. (B)and (C)



94. g PfaT Prer & S laar o M
w0 7 getar ¥ 2

“ ethanol
1. hano! 2. ,

3. sthanol!
- ]

]
Ny Biomass
o Vi

-
-
-

94. Which of the following curves correctly
represents the process of ethanol productnon
by yeast?

1 o(hanol ethanol

»

concentration
—

time ws

4. : , - = Sthanol

time —

95. Wi ARt o e WY @

F:ﬂﬁwaiwawmsﬁaaﬁﬁm%
da § o5 fedt F & sl goa
¥ veEgrEsh Wefeh s e
e & fov woifts ol sk g
g
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95.

mmmsﬁ;ﬁm(mmarfq)mr
3culRs & fav qd Rt & owehsh
AR HT Toleled ( HHT ) T YR F
YA & FT AR |

547 N & IWIET oot & ST
ElIY

wWreledr fRyagewsh d@afd & @aa
Selest % foT wagTest R st
B HANH T TR é:qya:‘rﬁ
FRIAT AT

Inbreeding for 5 generations led to
production of homozygous transgenic mice.
However, these homozygous males or
females were infertile, Which of the
following approach is most preferable and
economical to obtain heterozygous transgenic
animals continuously?

1, More transgenic founder (1* animal) should
be generated.

2. Crossing (breedmg) of transgemc mice with
wild type mice in earlier generations should
be done for continued - prodiction of
transgenic heterozygous offspring.

3.Inbreeding should be av01ded “after 5™
generation.

4. Homozygous transgenic mice should be
mated with wild type mice for continued
production of transgenic heterozygous
offspring.

AT I & O T A A
gt & fasnfaa fmar e 1 wHg 1
& Fawgees w R afaee & @y
el SST 9141 §HE 2 # KLH & @ry
ST fhar /1 @qg 3 & Favggs!
T A KLH & | g far o,
T 4 & Fauggsl # KLU
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KLH- fafdrse cD4* T RIS & Y
g gafed ferar s et FWeRl
1 Slear urcd @ W, KLH & A1
e Ry F wr o v afa-
KLHIgG 9fafis & amge @Al & fFar
I
ﬁaaﬁﬁmﬁmﬁﬁﬁa—mqﬁﬁg
FeeR T T FOE HTHA &7

[> = greater than, > = greater than or equal to]

1. Group 1> Group 2 > Group 3 > Group 4
2. Group 2> Group 1> Group 3 2 Group 4
3. Group 2 > Group 3 > Group 1> Group 4
4. Group 4> Group 1> Group 2 > Group 3

A set of neonatal mice are divided into four
groups. Group 1 neonates were not primed
with any antigen. Group 2 neonates were
primed with KLH. Group 3 neonates were

primed with KLH but thymectomized.

Group 4 neonates were KLH-primed,
thymectomized, but reconstituted with KLH-
specific CD4" T cells. All these mice, when
grown adult, were challenged with KLH and
the anti-KLH IgG antibody was measured in

-sera. Which of the following is the correct

order of magnitude of antibody response?
[> = greater than, > = greater than or equal to]

Group 1 > Group 2 > Group 3 > Group 4
Group 2 > Group 1> Group 3 =2 Group 4
Group 2 > Group 3 > Group 1 > Group 4
Group 4 > Group 1> Group 2 > Group 3

N S

97. 3T DAY FTHAVT TR W HURG

wF TEql Sherd aREise e
& T A B oTAT AT

& Ul T fASRyOT-> dcted > eI
TAATOT-> 3THATT-> TR > AT
>Rrequfiau->shedd § Fegfaator

S/46 BJ/13-3CH—3A
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98.

& v T o> qEed AT
> ITHATT> Foohur-> feeaolienor
STATTA SSASR F FEIfAeIor

& U T fAshyur->acist> RS
TEreT-> JEasred faEdROT-> 3egshaor
> FSAHT-> FATI > Reroaofiaior>
Sherde 3 TefareRtoT

A e T s> 3egherd Foee

> TEARTOR FAFROT->dhete-> ST
> FATIA-> Toairaor-> feoaofisrior>
Aetder 31 FEfIehoT

Choose. the correct sequence of events in a

next generation sequencing technology-based
whole genome sequencing project.

1.DNA extraction — shearing — library
preparation — sequencing —assembly —
finishing — annotation — submission to
Genbank.

2. DNA extraction — library preparation —

sequencing — assembly — annotation —
finishing — submission to Genbank.

3. DNA extraction — shearing — adapter

ligation — library amplification —
sequencing — assembly — finishing —
annotation — submission to Genbank.

4. DNA extraction — adapter ligation — library

amplification — shearing — sequencing —
finishing — assembly — annotation —
submission to Genbank.

AN F PEERAERT aur e
qeot # wrefle @ AR 3R
TR FfFEEH TR A I
FARS OvEeT &7 T & enfad
3 ¥ 1d e fdeatEd foERe @
Feeaqol frshy UROT FYS 71 FH AR
& 3eueT AW & AT uRads gest
w1 & UF T H AT WER R
AT F R B FAH
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memﬂeﬂmwﬁrmv@m;r_”'

eraﬁraaar%

mgmﬂwﬁfﬁaﬁmaﬁ?wﬁr»hw‘

& U TR WER fRr @ sgran
g

Phosphorylation of serines as well as
methylation and acetylation .of Tlysines -in

histone tails affect the stability of chromatin

structure above the nucleosome level and
have important - consequences for - gene
expression. The resulting changes in charge
are expected to affect the ability of the talls fo
interact with DNA because

DNA is negatnvely char ged
DNA:histone interaction is mdependent of
net charge,

phosphorylation of serme mcreases DNA-
histone interaction,, AR
methylation and * acetylatlonf”
increases DNA-histone interactiof,

mmammmﬁ%

o vk FT i fr @ Fr 2 sik and

F EUE AEeR wefa weadr &y

UgAleT AT Iigal A1l 39 3R 39 ufa-

IR wAfs G suest @@ we, -
aﬁm uid Grrufafds wea @ o .
W BT B B F d

IfFT  wdifts  wrved: wEadr dr

GFP- T HeldeT WAT Y Us RIRFr

Y W sfdeatra A oreh & AR swE

LC-MS/MS g@RT favavor fFam arar &

99.

GFP-UIEY Helad Wéer o w I
Yar & sifeafda froorh § sk e
%f?{vmm‘rﬁwﬁaﬁm
AR T AN v uifar
Sl W e _
GFP-ITEr Wide &I ue umsw (ELISA)
UE W IMART W R shEr 9fA-GFP
Q%ﬁg%wmwﬁmml_

I FT GFP a?rwmaq’lﬁz-’ré;
mﬁmﬁmwaﬂtﬁﬁa
iR A %m'”ﬁmn
9fa-GFP  yfafdg a}? qam wfRad-
HART TR F LCMS/MS ganrT
-fémamr%mWI

An investigator discovers a new: receptor for
a known ligand and wanted toudentlfy ‘the
binding partner of the receptor: i.e. iits; co-
receptor, The antireceptor antlbodyuls not .
available but anti GFP-antibody.jisiavailable.
Which one of the following strategies,isimost
likely to identify the co- 1eceptor‘7 ’
1. The GFP-receptor fusion protem isi expressed
in a cell line and analyzed by LC- -MSIMS.
2.The GFP-receptor fusion protein is expressed
in a cell line and the cells positive for GFP .
were sorted out, lysed and .run . oh. a
polyacrylamide gel.
3.The GFP-receptor protein is - coated on
'ELISA plate, followed by ELISA w1th anti-
GFP antlbody
4.The receptor is cloned as a fuston protem of
GFP and expressed in stimulated ~ cells. '
The lmmuno—prempltated complex -obtained
_ by anti- GFP antibody was analyzed by LC-
MS/MS L

///6 & .,//a;ﬂ’ ﬂgfﬂw 33
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00. A &Y Y o &t A e ais 101.ﬁmagmﬁmm$rmvr
ast Befer & g@ SUmAl @ Yerees 1 Wi F WURT FA F
SERET et e fEr wmar e frar omar 3R A few I

g faf@a fFr v &

Low rainfall } High rainfall
G | KumM) | Kads)
] £ ﬂ—| PAPA!G 4.02 26
height height PAPALA :

g e F 77 I & e &
mquﬁﬁﬁ@waﬂé 3R feeeT Tud @ Sfa FaT g1 I
gHE gsar &, W9 Fe # ¥ Fa-a %ngﬁmﬁﬁﬁmmm%%'
Fitegs farewer gafad H3 2

L 3iradt € geem ¥ e ¢ ol (A) PAPAFaaimgamﬁ@mﬁa

. . I
2. gt wagl A T SrEfere-Yied ot WEG PN
’ o B) PAPAG waIla® arfad
3. saa AR AEa gE SuEt & ®) e & &
, |
HeaFaee faeewoT - « -
. . C R T &Tehct  STereiId
4. gaT Sergdt F A TSmO © <
| _ safarse JegAfed fRaT S &l
100. The frequency distribution of tree heights in (D) C-R@ W & 3AETTH Y
two forest areas with different annual rainfall 3af) yeRT T ST
are given > &
(E) Temeest &1 faeest ¥ & N-RIER
N Low rainfall . High rainfall qT !Taa' W a.q.ﬂraéa- a.% 313‘@"5?:
: : $r 3aeHAT Bl § |
n.n , nlhono _ .
e e g ffew fF fee & @ Fa-81 77
Which of the following statistical analysis €
will you choose to test whether rainfall has an
effect on tree heights? 1. (A), (©),(E)
2. (B), (D) (E)
1.t test for comparison of means. 3. (E)yA™
2.A non-parametric comparison of the two '
3.Correlation analysis of rainfall and mean tree
heights.

4, Regression of tree heights on rainfall.



102.

101, The following small peptlde substrates are
used for determining clastase activity and the
following data have been recorded,

Substrate " | Kog(mb) Keus™)
PAPA 1 G 4.02 . 26
PAPA A 1.51 137
PAPA IF 064 - |18

The arrow indicates the cleavage site. From
the above observations, it appears that:

(A) PAPAF is digested most rapidly.

(B) PAPAG is digested most rapidly.

(C) A hydrophobic residue at the C- tcx minus
seems to be favored,

(D) A smaller residuc at the C~termmus
seems to be favored.

(E) Elastase always requires a smaller residue
at the N-terminus of the cleavage 51te

Which of the followmg is true?

L (A), (©), (B)
2. (B), (D), (E)
3. (E) only

4. (D), (E) only

ol a1 # el @ & st @ 32
Farget # S froaen w1
AT 162 3R 48 @i sy 2
AT 36 3R 32 A = Bt
%mmw@a’fﬁaﬁa’imﬁﬁ#
W%mﬁ#ﬁmﬁ@%ﬂm
wwﬁﬂe’l?ﬂ%"

a’rrl’raﬁmwmmeﬁaﬁ?r%*

2. Sifa 1 dr arde s d Rake @
- wEfRafa 2 gz .
3. S 1 g5 & ¥ wafs wify 2 &
R @ ReRa d
4. Qe SRR B 7 Raka &

36

102. Two spccnes of plants were sampled in 32

quadrats in a forest. The mean and variance
for the occurrence of species 1 were 16.2 and
48 and species 2 were 3.6 and 3.2
respectively.  Which of - the following
statements about the distribution of the two
species in these quadrats is supported by,
these findings?

1. Both specnes are distr lbutcd randomly.

2.Species 1 is distributed randomly and species
2 is clustered. .

3.Species 1 is clustered and épeéies 2is
distributed randomly, - . AT

4, Both species are clustered

,,,,,

103. BDNAWWWSOkDmWEF

103,
-

104.

Wumswﬁ%ﬁfam%lw

s fr um & g aalé' avfr

1. 0.1547

2. 0.1547 % 107

3’_ 0.4641 SIS
4. 0,4641 x 107 R o

e h.

A segment of B-DNA encodes an, enzyme of
molecular mass 50 kD. The estlmated length '
of this segment in um would be

1. 0.1547
2. 0.1547 x 10°
3. 0.4641
4. 04641 x 10°

R 1 et & e o i
ATHIT G o-Fzel, p-ae R ArefF

| Rﬁamﬁﬁmwm%

nm ([0]20) T -35,700, 13,800 3K 43, 900,'1'
deg cmdmol” §| Tg gifereerss pH 10.8 -
3R 25°C @ o-FHsell FFIUT I RegaAmT
T | R A B @ A e

'_'q—gﬁaﬁaﬁtm@famgsgaﬁ.mwa: N
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105.

g qfads giar &1 J§ 9 I g
6M Ifam & sufEufa & difedeerss
FT [0]n, -14800 deg cm’dmol” BIaT &1 &8
Gifercerss & o-FHBel FEIUT F AR
&

1. 37

2. 41

3. 47
4. 50

Poly-L-lysine exists in pure a-helix, p-sheet
and random coiled conformations depending
upon the solvent conditions. The values of
mean residue ellipticity at 220 nm ([0],2) are
-35,700, -13,800 and +3,900 deg cm?dmol™
for a-helix, P-sheet and random coil
conformations ~ of  this  polypeptide,
respectively. The polypeptide exists in o—
helix conformation at pH 10.8 and 25°C.
Addition of urea leads to a two state
transition between a—helix and random coil
conformation. It has been observed that
[0],22 of the polypeptide is -14800 deg
cm?dmol™ in the presence of 6M urea. The

percentage of the polypeptide in o—helix

conformation is:

1. 37 -
2. 41
3. 47
4. 50

et e Yofee Fsfod ERdOT H
faRd g @ 3T ugicd &R &
¥ & 20-3@Rse UeEs F TR
FAAGR 0T F  geadR  afavlt
aeA, e @ & A7 Ltarfae @
3R g@w A DA @ EIRA &
T 185-250 nm & & F fFef@a fear
mar e e oz Rufa A
ot & ¥ Fia-ar g@r S

(9%}
~I
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105.

106.

106.

FS Hha AG: FAifH AT dwEsT &
FrsifCesre T AT & S |
AT HUMCHS QHdedidal & &y afgarn
FiifH D-Ala IeeT88 & HTY Sl FIAT
3T gl |

HA GeAlen® SEqedirar & wY At
Fiifs oWl & deerss  afarer-ERa®
Fafori faor H |

TAH  WOTeHA® IR GeeHD
ardgecharar arenr ufgr |

The amino acid alanine has high propensity
to occur in helical conformation. The circular
dichroism spectrum of an equimolar mixture
of two 20-residue peptides, one composed of
only L-alanine and the other only D-alanine
is recorded in the region of 185-250 nm.
Which one of the following will be observed?

1. No signal: as the chiroptical properties
of the two peptides will cancel out.

2. Bands with only negative ellipticity: as
helix formed by the D-Ala peptide
will be unstable. ,

3. Bands with only positive ellipticity: as
both the peptides will form right-
handed helices.

4. Bands with identical
positive ellipticity.

negative and

Fdr Za T UcmeT pH 7.45 &, i@l 39
AT @S & FISHEiee T GG gl
% Fraffee 3Fd & pKa eI 6.15 3R
1045 &1 [EFIHAETR]: (3] F AR

3eqard &
1. 1:20
2. 20:1
3. 1:1000
4. 1000: 1

(eT: SiaergaToTE 1.3 =20.0, 3R fcrergaToTe 107 = 1000)

The apparent pH of a fluid is 7.45, where
bicarbonate  buffer is involved  for
maintaining its pH.  Values of pKa of



carbonic acid are 6.15 and 10.45. The molar

* ratio of [conjugate base] : [acid] is

L. 1:20
2.20:1

© 3. 1:1000

4. 1000: 1

(Hint : antilog 1.3 = 20.0, and antilog 10°* = 1000)

107, faely  3ieRdverss o HA AT

e & & v, swe s
(A) @RI, I 3T Horser Y gRar
mﬁaﬂﬁ@éar(m,mmﬁf@m(cx

fefewsr ) 3k onBr ®) F @

mﬁamwmﬂhB#E%ﬁv

HECNA ST HowT  fpar AT

AT | Y AF SR Goersst i fHag far
A AT T ey gy (Hivew

URE 3t I st % T

genar &)

(A) (2Ala, Arg, Lys, Met, Phe, 2Ser) .
(B) (Ala, Arg, Lys, Met, Phe, 2Ser) and Ala
(C) (Ala, Arg, Phe, Ser), (Ala, Lys, Met, Ser)
(D) (Ala, Arg), (Lys, Phe, Set), (Ala, Met, Ser)
(E) (Ala, Arg, Lys, Met, Phe, Ser), (Ala, Ser)

R O —

107.
~ determined by acid hydrolysis (A).

. carboxypeptidase (B), chymotrypsin (C), -
trypsin (D) and CNBr (E). “The peptides A
~were separated . in each case and acid
- hydrolysis was carried out for B - E. -

\ .

w1 T 3 @ iy

1. Arg-Ala-Ser-Lys-Met-Phe-Ser-Ala -
2, Arg—Ala—Ser.—Lys-Phe—Met-Ser-Ala
3. Ala-Arg-Ser-Phe-Lys-Met-Ser-Ala

‘4. Ala-Arg-Phe-Ser-Lys-Met-Ser-Ala

In order to determine the primary structure of
an octapeptide, ‘amino acid composition was
The
treated  with

intact . oligopeptide  was

Following results were obtained (the brackets

38

represent mixtures of amino acids in each
fragment):

(2Ala, Arg, Lys, Mét, Phe, 2Ser)

' gg)) (Ala, Arg, Lys, Met, Phe; ZSer) and
: (C) éxl?a; Arg, Phe, Ser), (Ala, Lys, Met,
(D) SX;’;, Arg), (Lys, Phe, Ser), (Ala,‘ Met,
() (:/tlljl Arg, Lys, Met, Phe, Ser), (Ala,
Ser .

Which one is the - correct * sequence of the

~ oligopeptide?

I. Arg-Ala-Ser-Lys-Met-Phe-Ser-Ala

© 2. Arg-Ala-Ser-Lys-Phe-Met-Ser-Ala

3. Ala-Arg-Ser-Phe-Lys-Met-Ser-Ala

4. Ala-Arg-Phe-Ser-Lys-Met-Ser-Ala

- 108.
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109.

108. You are following the intracellular sorting of

an integral plasma membrane protein in a
living cell, in culture. You have decided to
probe this protein by metabolic labeling
technique with **S-methionine (pulse-chase
technique). After one cycle of division, the
cells were treated with a potent inhibitor of
protein biosynthesis and processed  for
subcellular fractionation. In which of the
following fractions will you expect the
presence of  this protein upon
immunoprecipitation ~ with  a specific
antibody?

1.Only cytoplasm.

2.0nly plasma membrane.

3.Both endoplasmic reticulum and plasma
‘membrane.

4.0Only secretory vesicles and endoplasmic
reticulum.

SraarEy grsEesl W dllestt e
(pH 6.6) & Teifad TeErEET (pH 6.0) &
qRagd 3R M6P (BT 6 HIEHE)
m*mﬁgﬁéﬁwaﬁrw
Wmaﬁﬁ%@ﬂpl{a’umﬂ
B st E1 MeP AE Eud 3N
gmiwamar@@@lﬁrﬁqmﬁ#
mmﬂ@fqﬁmzcﬁa?ﬁa‘rﬁmﬁ
W%mwxﬁwﬂaﬁ@v%
ofr fefaa T & pH 6.6 F TN
¢ =T R ST a aRoTE w1 e
1.M6Pg|331ﬁsﬁasr3¢ra‘u?r$m
ﬁ%ﬂagsﬁﬁa?ﬁfaﬁmmﬁ
# AR S8 eE

) M6P EEIIeel T 3T FLIM
Wg@aﬁﬁﬁﬁﬁauﬁmﬁ
¥ gARd HET
3.3-afu;§1¢n$ﬁpH_qT,m€rglssﬁéGr
& gAES A& e AR T
e S H 3R R A A
|
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109.

4. 3T pHWMéPmaﬁ?rzﬁamn

The principal pathway for transport of
lysosomal hydrolases from the trans Golgi
network (pH 6.6) to the late endosomes (pH
6.0) and the recycling of M6P (mannose 6
phosphate) receptors back to the Golgi
depends on the pH difference between those
two compartments. From what you know
about M6P receptor binding and recycling
and the pathways for delivery of material to
lysosomes, predict what would happen if the
pH in late endosomes was raised to 6.6?

1. M6P will bind to hydrolases but will not
release the hydrolases in the late endosomes.
2. M6P will bind to hydrolases and will release

- the hydrolases in the late endosomes.

3. At higher endosomal pH, the receptor would
not release the hydrolase and could not be
recycled back to the trans Golgi network.

4. M6P will be degraded at higher pH.

110, Rl Sfa @1 SO ST 6.4 x

110.

10"bp3’l?‘f%3ﬁtagépmamﬂurhéﬁ$
# FugEd w9 A WA S I ICY
ngm?rmvgszﬁwo.wnmas
mwﬁaﬁﬁﬁa’réﬁﬁw
ﬁsm%mﬂﬁﬁrmvﬁ
ol dlars fopaet g

1.30m
2.35m
3.22m
4.40m

The diploid genome of a species comprises
6.4 x 10° bp and fits into a nucleus that is 6
pm in- diameter. If base pairs occur at
intervals of 0.34 nm along the DNA helix,
what is the total length of DNA .in a resting
cell?

1. 30m
2. 35m
3. 22m
4. 40m
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JFd A 7 qfg 3R e a7 @ or | :
%*’,ssaawﬁmﬁrpmﬁ%néfﬂsﬁw 2. G # R AREET $ M saeer @y
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¢ U O e Wi W a3 3. @k # 20 el § SWig @ e
qET foe AR ww e (30 FIRIBET A viceRE sravr ¥ Gog
fAerel),  wemad  gamr  WRarafra g . |
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fasnfaa e Wl AT gRadeT ¥ g 111 Cells that grow and divide in a medium.

FOT WHT IWIA, FRAF A v
qEAeRlt qarr siter an W W
WAT & uvgEeh o § o fw
FRGBT w1 95 sier ot W
I fdcamer & & w&g-

BT ZarT 3meperet R o @war ‘

%laﬁwsmfr;nﬁaefrtrﬁsrasm

mmamﬁm

100
80

60 -

Iabelled mitotic cells (%, -

0 5 10 15 20 25 30
~ time (min) J

a5 & AN TgIa T FROT &

. WP B URDE TerT 34 R Ay
'a'?ﬁar%a’rﬁ:maﬁrm(sphase)
"8 W U gfagfaeor gAer a9

. during S phase.

containing radioactive thymidine covalently.
incorporate the thymidine into their DNA
Consider "a. simple
experiment in which cells are labeled by a
brief (30" minutes) exposure to radioactive
thymidine. The medium is then replaced
with one containing unlabeled thymidine, and
the cells grow and divide for some additional
time. At different time - points after
replacement of the medium, cells are
examined under a microscope.”  Cells . in
mitosis are easy to recognize by their
condensed chromosomes and the fraction of
mitotic cells that have radioactive DNA ¢an
be estimated by autoradiography: and’ plotted
as a function of time after the thymidine
labeling as in the figure below:

labelled mitotic celts (%
& 8 8

8

o

5 10 15 20 25 3|
time (min)

-

The rise and fall of the curve is because: -

- Linitial rise of the curve corresponds to ‘cells

that were just finishing DNA replication



When radioactive thymidine was added (S
phase).

2.the peak of the curve corresponds to cells in

3.

4.

112.

M phase.

the rise in curve after 20 min corresponds to
cells in apoptotic phase.

the fall in curve after 10 min indicates the
cells exiting M phase.

F gd Ifd F I W W shaosfa
A v Fers, WA dWE  IW(liquid
nutrient broth) # g =H Hr AMEIOH

. HGEAT (IGAT HGEAT — AT HGEAT

112.

bl ol e

113.

— TURE AT — FY IHawn) el
g1 3 urfds musar 10° SR
faf erdr Sharopdt & dader & geaar
AT 10 Aee @ AR 39 Yoot @Y
& 10 fAste @, ar 3T Hfdw & 30
e ada g W A& ggaar
frasir (PR/AR) gl

1.6.0x10°

2.2.0x10°

3.3.0x10°
4.40x10°

A rapidly growing bacterial species such as
E. coli exhibits a typical phase of growth
cycle in liquid nutrient broth (lag phase —
log phase —  stationary phase — death
phase). If a bacterial culture has a starting
density of 10° cells/ml has a lag time of 10
minutes and a generation time of 10 minutes,
what will the cell density be at (cells/ml) 30
minutes?

6.0x10°
2.0x10°
3.0x10°
4.0 x 10°

g = & v & Rftar & =
Sy # ofet & ot g e
Rf3at A g wvdr & vt
¥ v wEam ¥ g RfE @ o
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(i)

113.

3R 37h 9B @e & HR R 3@ T
& fov A fhar fF frast Sifeer
RftE & vR@% g RAtw F @y
HAETH R 9A6T F 3ogie & YRR &
fagor W@ &

‘n gfdar Rfsar =g qerst et I/ O
‘n* gicler FAf3ar o= ehst T o, 3o7hr
Y& #re & 718 Af AR Y1 HT TR GRoT
et o fore frer e arr 4y

g ®& gfder Rf3AT a &t =ot &
dee # Sgd Ay Shferr Rfsat & awr
AR fhan 3T P fF e A |
HlA- RFepedr sarer T garr afsia
aTgt Y S &2

G e & aderg A gfcwr Rfat &
fasaresr & genfaa feamam)
ﬁ%ﬁ'%lﬁ%ﬁ:&aw'yramxﬁ
gicler Rfgat &1  wAEE gIEmr &
FH F AT |

whfer Rty & I @ w &R o
Raesr = gRala &= fGar / o«
fe&=m

wifeler Rfgar gfder RAfsEr &1 a5=
Frefdd A g

In order to demonstrate that the long tails of
males attracted females in a bird species,
experimenters captured and cut the tails of
‘n’ number of males and monitored the
number of females mated by each male. They
had two types of controls in the experiment.
(i) ‘n’ males that were not captured
(ii)‘'n’ males that were captured, had their
tails cut and then stitched back to attain
the original size.

The males with cut tails mated with a
significantly smaller number of females than
both the controls. Which of the following



1.

alternative explanations is NOT ruled out by
the experiment? :

The stress of cutting tails affected the

., performance of males.
2.

3.

4

The time wasted in the capture reduced
_ mating opportunities of males.’

Females avoided any devnatlon from

normal.

Females chose males randomly.

114, & v T yREAEer # afdws @

W W HewEd ae & e
HrepeRIhe: HfERifRgT W0 awH A
Jar forar T foere delles 3R U
T Y Sl @ WA e I Al
SE BT o WEGAU AR @

IR, dr 3egler 100 R e &

IR o TERIEAS aefer S WedE

AR 7 Sogper ¢ Irar ST HeheTT|
gfira AT & s F @ Fla-ar @

& uA U gRgfoeter & el Ao
'amam@@ramﬁ?ﬁa
4@%&3%11%%333@3#%'
Fad

e H\W“’ruavﬁiﬁﬁim
"ol & @ROT JealdR gr ol & 3R
& w v R e & e
RS & ITaIHT 76T gl |

qua & AT f geen # FE s

YRR aTel s & U T A
. fagmHe g &

gF , A B T T RO H

.mmvmm’raﬁ‘rmmaﬁ

g |
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114, In order to study the role of telomeres in

DNA replication, genetically enginéered mice
were prepared, where the gene for telomerase
RNA. was knocked out.  When cells from

' these knock out mice were taken and cultured

in vitro, they prollferated even after 100 cell
divisions which is quite unllkely in the caSe
of human cells, .

Which of the following is the correct reason?

.Human and mice are fundamentally different

with respect to their requirements for
telomerase enzyme . in' the context ol DNA‘
repllcatlon

2. In vitro, mice DNA becomes cwcular due tog

“end to end chromosome ~ fusion and does
not require telomerase for DNA end
replication. oy :

3.Mice have very long stretch of telomere -

DNA sequence compared to that _of human.,

4.In vitro, mice DNA Ieplication does not
" require the removal of RNA primers.

IISWWW@WWH

¥ @y w4 W W 8, o ogen

- JTeseyEd mm"aaﬁ‘@?rw%

Leval of mRNA

qd & IR Ul U (mRNAs) Col 3"‘3]135’[‘
%QTIWAWE@WWWW'
(mRNAs)

1

mmmw;ﬂ?}mﬁv
Wmmngﬁaﬁﬁv%;ﬁﬁ
Re s ot #F @ Fa- @ e
qﬁonmﬁaé’rmﬁaﬁﬁw%? e

“PremRNA

2 spliced mRNA

[l Polyadenylated mRNA
2.

" Level of mRNA

Cmpod

Cappad

Level of mRNA
—_—

Capped Uncapped



115. You are working with an in vitro eukaryotic
transcription system, which produced both
capped and uncapped mRNAs. You
incubated these mRNAs with mammalian
cell nuclear extract and then quantified the
different products as shown below. Which of
the following graphs correctly represents the
expected result?

Du mRNA

Spliced mRNA

[ Polyadenylated mRNA
2.

Leve! of mRNA
e ad
mRNA

Level of

Capped Uncapped

Level of mRNA

Lovel of mRNA
———

Capped Capped Uncapped

116. U UomgH-fager fawoy X 9ider faRrse
R i ater Prarieoar fofia
FAT U TS| TG X AT F Ty
freYy ot geR &r W(»invitro) 3 o
T ey fhanriiear fr ggareT a8 @
- ST Y, g SN (in vivo) FIRFT adw
W TF FIRFT I FRE F W
wg-fAafaa o5 7% |
IRFT el & FA 7 et 7 F FiaA-
| YA Fallead AT FEJ T &7
1. X T 3 T T HEUT W ¢ |
2. X I FRE F WA WFHAE
oA & IgER wER R
gl |

3. X FAfe & eperEs wfRaor &
T suiaRa e ¥ |

4. X U GiEyeT § |

116. A non-enzymatic viral protein X was found
to be inducing a cellular gene promoter
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activity. Although no in vitro DNA binding
activity could be identified with X protein,
it was found to be co-recruited on the cellular
promoter along with a cellular transcription
factor in vivo.

Which one of the following statements seems
to be the best interpretation of the above
findings?

1.X is a DNA-binding protein.

2.X physically interacts with the transcription
factor.

3.X modifies the chromatin for transcription
activation.

4.X is a chaperone.

117. 3EETMHT 3T 30 3T Uehdliss &
s ggat & & wlq-ar wdr 82

1.‘Ornithine aspartate—nicotine’and
tryptophan -quinine’

2.‘Ornithine-nicotine’and ‘tyrosine-orphine’

3.‘Tyrosine—quinine’ and ‘tryptophan-
ofphine’

4.‘Ornithine—quinine’ and ‘ornithine
aspartate - nicotine’

117. Which one of the following pairs of precursor
amino acid and alkaloid is correct?

1.‘Ornithine aspartate—nicotine’and
tryptophan -quinine’

2.‘Ornithine—nicotine’and ‘tyrosine-orphine’

3.‘Tyrosine—quinine’ and ‘tryptophan-
orphine’

4.‘Ornithine—quinine’ and ‘ornithine
aspartate - nicotine’

118. BALB/c H¥ el T gffer HIRAF3T (DC)
& 1L-10 3”al IFN-Y E@RT 39aid
faar aram| 6t gRR p2-AFIT g -
e wuept i gfAswr FRAFEHT Fr o
1L-10 3r¥ar IFN-Y ¢arT 3uaiia far
IAT | 3T HIAFIIAT &L HEL Ucerss &y
ufeafa &, 7l & st & aruEeTsH
(HEL)-Raferse T IR wsier

A& & CDS™ T HINFI F WY He-



waftia fear o | G Ret ¥ WG,
CD8" T FIRFST &l AT HIFAFT oA
& v A Rear | SR e
B e WEeet A ¥ wlad #
mammmmm

~1.DC (BALB/c)”"mx CDS'T
2. DC (BALB/c) ™ Yx CD§"T
3. DC (B2-microglobulin-deficient) 10
CD8'T ..
4, DC (B2-microglobulin-deficient) "™x
© CD8'T

118. Dendritic cells (DC) from BALB/c mice were

treated with 1L-10 or, with IFN-Y, Similarly,
dendritic cells from B2-microglobulin-
deficient mice were also treated with 1L-10
or with IFN-Y.These cells were co-cultured

with CD8" T cells from hen egg lysozyme

(HEL)-specific T cell receptor transgenic
mice in presence of the HEL peptide. Five
days later, CD8" T cells were assayed for
target cell lysis. Which one of the following
combinations will have the highest target
cytotoxicity?

- 1.DC (BALB/c)'""'x CD8'T

2.DC (BALB/c) ™" CD8'T

3.DC (- -microglobulin-deficient) L-10
CDS'T

4.DC (B2- -microglobulin-deficient) IEN-Ye
CD8" T

119, DT mm%aﬁwdrwa?mw,

 TYEEROT mRNA 3R Aftef3er -RNA T
g A WERIAT § TH IS
 JeraRa aRar 81 @ Sers # GTP 3R

EF-G TUEAIROT & Tag & & | et
U aEeE, 9 TR GTP AR
. EF-G ¥ TadT o WU @) Tehar ¥l 3
%ol & R R AR aReeuse
qﬁaaﬁrmm‘é |
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(A) ETATaRoT i gra 3nfoaes . sifdfsar
o aifRfEar @ Qi et § |
(B) TURATAROT Rramefierar GTP Sier
- 3YEed W-TEdT gl
(C) TATeRoT  framefieraT ofd: GTP.
3k ERG ¥ a3theT ¥ | '
(D) TyEieRor Bramfiear agerawr 7
safifea @dr 8, ofkew  um
TARIEROT 7 gX  GTP IR EF-G
#r suRuRy & g & ¥ W
cicil '
s e & @ 7 ?r ﬁa
. HEe e 82
1. #1F (D) |
2. (A) 3R (C) |
3. (A) 3R (B) |
4, (C) 3 (D) |

119. During elongation step of protein synthes1s .

translocation moves the mRNA “and the -
_peptidyl t-RNA by one codon through' the:
ribosome. Translocation in E. coli:inyolves;
_GTP and EF-G.  However, in. vitro
translocation can take place independent of
GTP and EF-G. Based on these observations,
~ the following hypotheses can be made: . .

(A) The molecular mechanism of translocation.
" in vitro is completely different from that,,
in vivo. g
(B)  Translocation activity is independent of
GTP hydrolysis. .
(C) Translocation activity is completely
dependent on GTP and EF- G. ‘
(D)  Translocation activity is inherent -in
ribosomes, however, the rate ~of
translocation in vivo is enhanced
significantly in presence of GTP and
" EF-G

Which one of the following combinations is
correct? '



120.

1.

3]

1. only (D)

2. (A) and (C)
3. (A) and (B)
4. (C) and (D)

FRFA T N v AR
IeforEel fAoT & Jedtd U Hgeaqet
HqfFH F1 fdest #ar g1 dar 9w I
5 fF e & @ecadt & 3R
TR @A W AR I T T
ARNROT TR & T ™ fAwa
vffeclioor 3R ¢ gU e &
ALy A H@EEEw gl Adr #OB-
MafFar gAPAINT p-H@elr WERITOT
f H AT AR afa g afe
@Wmﬁﬂﬁmaﬁww
FARAEA-F WO R T al 3AD!
qateT T gl & Iram g R afe p-
doafaar AT & s-0erasieEde e
W & ST A ot SRR ARt H
FATARE-F & TR d¢ T & 3R
Wl emnfeaa g £l

T AT B s ¥ west
# AF T # @ SlF-A7 AT TEY T &7

W FRFHT S sATEERIET F
weg # 3T S § 39 aide &
T W TF T A gAASE A S
gl
s-Uemarsfedd &Yt T AT @i
FH T &l g

s-Uomarsfedd fgre  vRafeeleor
T AT FIAT ¢

sAemasfed S fdeafda &
HIET FE AT &
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120. DNA methylation plays an important role in
transcrlptlon regulation in vertebrates. There
is an inverse correlation between the level of
DNA methylation in the vicinity of a gene
and its transcription rate, whereas there is a
direct correlation between histone acetylation
and increased transcription. PB-thalassemia is
a common genetic impairment of hemoglobin
B—chain synthesis in humans. If these
patients can synthesize hemoglobin-F instead
of hemoglobin B-chain in its place, they
would be ‘notably benefited. Administration
of 5-azacytidine to P-thalassemia patients
increases hemoglobin-F level in erythrocytes
and thus benefit the patients.

Which one of the following statements about
5-azacytidine is NOT correct?

1.Cells exposed to 5-azacytidine incorporate it
into DNA in place of cytidine.

2.5-azacytidine decreases DNA methylation.

3. 5-azacytidine promotes histone acetylation.

4.5-azacytidine does not promote gene
expression.

121. 3FA0]  Sedfed  (CUEYNORdE) @
TFS & T ANE TFawdd (MEL)
FRFEHT B oF g7 R Gagd
Ated & & F IuABT BRAr Ser ¥
s HIREET B FACEOT & FHROT
UEFAVERE Ayl H HRWT
fear srar &1 37 FRFEN F A gar
3 e & o sfRa frar s
THar & aif TE AT I FLIHOT
] ¥ 3H w9 H wdfts wEea
nfoas AR I8 8wl ¢ %
3g Jgeia & Aafd rEades (HRI)
FEASl A HefAd Ry3rgar senfaafya
FT g&Fdl &, S TARA TLAYT F TH



Faesw § 5w IrnfoREer F weRaey
fadteet srarafer &y swar & |
wqﬂawmasrmqf«rm%ﬁv
faesr & & Fla-dr oy s afi g 2
1HRlaﬂg:§sfsh?ru1erELm’|fﬂ$r3ﬂ
A EYATART AT

2. MEL @& A @A HRI
IS Siel Y FHATST Y ol

3. WK HIAWOT &Y ¥ H fARGA & U
P & T H Fvr HONer He
4, HRI F1getor afohaar & fafgT &
Fed & T H AT HLAl

121, Mouse erythroleukemia (MEL) cells are used

as an in vitro- cell. culture model .for
understanding erythropoiesis. These cells are
arrested at the stage of pro-erythroblast due
to transformation. - These cells could be
“induced by heme to differentiate further so as
to synthesize hemoglobin. The most probable
molecular mechanism for this could be that
heme may suppress and/or downregulate an
endogenous heme-regulated inhibitor (HRI)
kinase, an inhibitor of globin synthesis. This

downregulation ~ in  turn = promotes

differentiation.

To validate this hypothesis which of the
following approaches is NOT appropriate?

1. Transfect MEL cells with HRI kinase gene.
2.Knock down HRI kinase gene in MEL cells.

3. Determine the rate of protein synthesis in situ "

as a function of differentiation.
- 4,Measure HRI kinase activity as a functnon of
differentiation.

122, v T S A, e (o
t farye W gEl gEgiAfeal AR
fvagrafaEl w aRor wRdr §) A

| WAGTAS ST ST wer ¥ AR o

.46

G RS W OER 1A A

Ay fAwEgEaerar A &R e

gl

122.

1,05
2. 0.25
3. 0125

4. 0.0625

In a plant species, a segregating line (oﬁe that
contains both homozygotes . and
heterozygotes at a locus) can be. . made
homozygous by repeated selfing for several
generations, What is the level of remaining
heterozygosity after three generations of

~selfing, if the level of heterozygosity  in

123.

generation ‘0’ is denoted as 1?

4

1.‘0.5

2. 0.25
3. 0.125
4, 00625

m\mtr ar '\ccrt‘—'cr Td aamml&'
(apoptosis) 3TTeTa I & | sreg ofde
FRE T s & PR TS
g migAT @ 3 g@RT whha giar

&1 u% Ruda 9 B e 38U

yiaRw oRE @ afeT war & ar

@ oo § o wmowREm @

. EIEAEH C 1 HaHrae JORa e

¢ e FEIS-FErs AR TRE &
&1 ey PR A 3 ET WRYT @R
HISAHIH C I Ifase HIAT 131 §, T8
faadier AR B #, Teafy gawrwETT

ZaRT WEHH C & ar giase S

fmn? qmgmtra'W(mﬁa’r)
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Fr AT = e s g1 3 fifse . :
%mmﬁﬁmmlz4Wﬁmmww

T R YPR HheA-AT g et & Foe By A A ae
1 om 2 0m gt @ 39 [ (A-D) F F HA-H
° - 3 - .
2 2 .
* ) wfads &3 | grar &7 grar Fds
Cell A CellB Cali A CellB
\ . &1 fasiesT
7 ] TRNF Fegh
- ¢ (1)| s 1Y aEdcaTT | STEgead
- | [] REEAIREDLY
Coll A Call B Coll A ColtB (2) f = r . E ﬁ " . i ﬁ .
123. Cells und is b disti d ‘ » R
. Cells undergo apoptosis by two distinct an s .
inter-connected pathways:  extrinsic and (1)] st T e ca
intrinsic. Extrinsic pathway is activated by dIRAFT
extracellular ligand binding to cell surface 3 : PCE——
death receptors. Whenever an apoptotic (2) Tecad Tedcadl
stimulus activates intrinsic pathway, the pro- :
apoptotic Bax and Bak proteins become (A) IRFAF T Hgh A FIRAFT
activated and induce the release of Praer aRad :
cytochrome C from mitochondria leading to : _ M & .
caspase cascade activation resulting in (B) WRMR& g Fgh I HIRIHT
apoptosis. In cell A, cytochrome C is - gfael ;
introduced by microinjection whereas in cell EaTdcd . gatelr § .
B, cytochrome C is introduced by (C) 3R +gC Hgh & FINAT
microinjection but Bax and Bak are qufaser qRaeieT ;
inactivated. What wil be the most . i & .
appropriate apoptotic response type in both (D) 3R & wHgh &I FRIHIT
cells? . Fared aRade qafel &
1. 100 =) 2'100- Eﬂ Ii[ T g:
P P 1.(A) 3R (D)
£ H £ - 2. 3R ©
* * I—] |—| 3.(A) A
CollA Cell B CollA cellB 4. (D) A
3 4
1009 100 :
° R " 124. Which of the inferences (A-D) given below
8 g | would you draw from the following tissue
g8 ‘ g , transplantation experiments performed with
= I_I = l—l the early and late gastrula stages of the

Cotl A CellB Cell A Coll B newt?
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Yo wemdr Set A e o A

' i-lbst regions Donor
© [regions fon of
donor
tissue
EARLY
____ |GASTRULA : ‘ 7
@) Prospective  [Prospective [Epidermis
neurons epidermis
(i) | Prospective  |[Prospective | Neurons
epidermis neurons
LATE
GASTRULA ,
(i) | Prospective  [Prospective | Neurons
neurons epidermis
(i) | Prospective  [Prospective [Epidermis
epidermis eurons
(A) Cells of early newt gastrula exhibit-
conditional development.
(B) Cells of early newt gastrula exhibit -
- autonomous development
(C) Cells of late newt gastrula: exhibit
' conditional development. . :
(D) Cells of late gastrula - exhibit

autonomous development.
The correct inferences are:
(A) and (D)
(B) and (C)

(A) only -
(D) only .

;)w?ﬁmrﬁmsﬁwsﬁﬁmﬁw

(ﬁmmﬁmsﬂt@gmﬁr}#

O ScuRacd FRIUHEN & 3HTER
fanfoa @l &1 i Fo wHE weaa

(T % Wast #) weqe e I g

(A) h&zry —> paired— tailless — patched
(B) hunchback — even-sktpped — fushi

tarazu — wingless
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(C) odd-skipped —> giant —> paired >
wingless

(D) tailless —> hairy - fushi tarazu —
gooseberry

$frr BT B T ¥ R T H

s ot & SRR e

A FlA-HY/AA-T TE & ?
1. (D) &
2. (A) 3R B)

3. 3R B

125.

4. (B) 3R (D)

Segmentation genes in Drosophzla are
divided into three groups (gap, pair. rule and
segment polarity) based on their “mutant
phenotype. Below are some of the major
genes expressed in a sequential manner (with
respect to the groups) affecting segmentatlon
pattern.

(A) hairy —> paired—> tailless => patched

(B) hunchback — even-skipped —?):\;fushi

. tarazu —> wingless

(C) odd-skipped — gtant - pazred =
wingless ;

(D) tailless — hairy —> fushl tarazu ey
gooseberry R

Which of the above sequence(s) of “genes
expressed from early to late efmbryo
is/are correct? - e

1. (D) only

2. (A) and (B)
3.(C) and (B)
4.(B) and (D)

126.

(A)

mﬁwmmﬁqﬁm
ﬁﬂélwwaﬁrwmﬁ :
BT B W UAEH @ FeaEd e
areh S fegAe g, ﬁmﬁfﬁm
3qcee 8

TSTSH fr Frameerar RNA1
mﬁawaﬁm



(B)

©

D)

126.

STTHEar # & s fifew R
SHH REHT H HEIAT e & A
Ferrgelr & favemor fifsw)

TSTSH T YEIROT RIfSIT, a6 et
3l 3fIshA T Il ST, S ST Tef
T ITHA 1 HiasTRYe S 3R
3T AN S 3HeTshed H gHehr
sufeafa & @ier fifav)

AT AR Awe AR & wfe
"Rl T AT A g, JORET AT
we Affa  ffGv, dema @
frarefierar  gefdr Y@mi AR g
fagaa= Aa T #1 ggue ffSw.

3P AT &F 3WFa # q Fia-a@r
AT & 39T AT ST @@ 22

1. (A 3R B)
2. (B) 3R (©)
3. (C) 3R (D)
4. (A) 3R (©)

A novel enzyme was identified in humans.
The following approaches are available to
identify the chromosome on which the gene
encoding the enzyme is present:

(A) Suppress the activity of enzyme by RNAI.
(B) Identify polymorphism in the population

. (©)

D)

and carry out pedigree analysis to study its
inheritance.

Purify the enzyme, decipher its amino acid
sequence, predict its DNA sequence
and search for its presence in the available
human genome sequence.

Create chromosome addition lines by
making somatic hybrids between human
and mouse cells, identify lines showing
the enzyme activity and the human
chromosome present in it.

Which of the above approaches can be used?

$/46 BJ/13-3CH—4,
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1.(A) or (B)
2.(B)or (C)
3.(C)or (D)
4.(A) or (O)

127.

127.

1

W A@egar § % AT SRS
NAET (hCG) saRRIfATT & TSR
¥ "ol gl & Fordd AT &l hCG
ST F  IcaRadeemr  Afgensit A,
geaf Sifdw ®1 & @AfSFa  hCG &
ﬁﬂiwganmaﬁmwmmgam
JE UH FHT Afger F OIHR™ A
hCG &1 wfaRef-3erfleT & fgar arar, ar
HRIIOT HAGA @M T8 SRa aear ¢
6 F=Tar A FIReT F AT

Sifaes &9 7 @fha TsoT I §T hCG
Fr HTGIHAT T8l gl
seEIfaTe difdd hCG & 3c4igsT &Y

Hbar g, ST TOET §9 & TEHRE

Holdedsl # WgrRI& giam gl
QYR FT FIREEET A TR & 3k
IIROT & FAT hCG i TaRISHAT Al

gl &
T F ARG ¥ "o g & fav

Il splr Fas Seawer 7@ 8

Human chorionic gonadotropin (hCG) is
known to facilitate attachment of blastocyst
to uterus. In women with mutation in hCG
gene, biologically inactive hCG was formed
but implantation occurred. When hCG was
immuno-neutralized in the uterus of normal
woman, implantation failed. This suggests
that for implantation in humans:

.biologically active circulating hCG is not

required.

2.blastocyst can produce the required hCG,

which helps locally in uterine attachment.

3. trophoblastic cells do not require hCG for the

invasion of uterus.



4. extra-cmbryonic tissue is not responsible for
the attachment of embryo to uterus

128. 0 AT Bt 6 wider gfwa
T e oT, siHRUAT FelE
WS HIFAST A TRT TeHAd oo W
VWFFIAN YT Wi (ABP) 3R CREB
WIS T Ie[ol@eT U AT | cAMP, i
U & &, & fRemer &

1. ABP &I 3[eIEs &6 STam |

2. CREB W& & WEHReNFOr a6
STgaT |

3. JEEA TR W A IRae el
glam| |

4. Go 390aE T GTPase fpamefierar s¢
cl1er)

128. In cells having G protem coupled receptor,
inhibition of protein kinase' A by siRNA
technology led to diminished transcription of
androgen binding protein (ABP) and CREB
protein. Addition of cAMP, which is a
second messenger, will lead to

1. inereased transcription of ABP.

2.increased phosphorylation of CREB protein,
3.no change in transcription level.
4.increased GTRase activity of Ga subunit.

129,99 @ YAl JF YRV T 38 AT
(polyspermy) @1 fEufd 3cqew g &I
Ig UIg: WuTHaTdS gl § FifR ag 0
PRAEST H SculeA Hh g et
B & | 5@ Reufa & ofter o aga-ar
sifedt #F  SgYFEOEr F & ey
Jaer| | A
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(A) geT a0 T GHIT AcEheT giar § forass
WOEa®y 378 holl W god fava wg
s § 3R ROl W 3E K oWy
WA IR & 3iddle @R gARRa
& S &

(B) &T 37a0eT &1 WHIE Teohlel giem & foreds
HoRFa®d 3E dell H goa fava &g
Srer § AR R W 33 & A
dorfd a8 @ dar awm ;@ B
ST 3mat & afgae garT gamfae
&1 el § 1

(C) ¥eg HRY YA GEPHS  HIOH
aFfdfrar HowIw  IREr g@Rr
g Hr S & )

(D)mmmmmﬁwmm
qﬁmmmmﬁaﬁm
g1
IRET H A Blet-T FUT T & 2
1.(A) 3R ©)

2. (A) 3R (D)
3.B) IR ©
4. (B) 3k (D)

129. Polyspermy results when two or more sperms
fertilize an egg. It is usually lethal since it
results in blastomeres with different numbers
and types  of chromosomes. Many species
therefore, have two blocks to polyspermy: the
fast block and the slow block.

In the case of sea urchins:

(A) the fast block is immediate and causes the
~egg membrane . resting potential to
rise which does not allow the sperm to fuse
with the egg and is mediated by an influx

of sodium ions.



(B) the fast block is immediate and causes the
egg membrane resting potential to  rise
which does not allow the sperm to fuse
with the egg and is mediated by an
efflux of sodium ions.

(C) the slow block or cortical granule reaction is
mediated by calcium ions.

(D) the slow block or cortical granule reaction
is mediated by potassium ions.

Which of the above statements are true?

1. (A)and (C)
2. (A)and (D)
3. (B) and (C)
4. (B) and (D)

130. afz R foeles &1 HRAF-Aag amer
¥ e & fGar smw oar 4 wée
TGl & HThiAS AlhIor & AeTH
¥ U HA-HIRAAT Thd IRHHOT GfAeHr
afshT g S & | AdT Sifdrer Y@r
A #H, I§ FISoiol Th Ahdd Sfed H
g9 f& culr #Ife @ B A, I@
FES FFA §T A AWOT AT @ &
I9F AR T A Fl-dr
HFEHTGAT TET 1gT & ?

1. PRFr A H Hhd IRHAUT afq 3=

grefr |
2. FET A H 33T THhd IRHHUT

et @ REE suT &7 wETEeT

3QRTThl e Bl |

3. FINFAN A H Thd yahad Hr geemaar
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130. Binding of a ligand to a cell-surface receptor
activates an intracellular signal transduction
pathway through the sequential activation of
four protein kinases. In the human cell line
A, these kinases are held in a signaling
complex by a scaffolding protein whereas in
another cell line B, these kinases are freely
diffusible.  Which one of the- following
possibilities do you think is NOT correct?

1. Speed of signal transduction will be higher in
cell A.

2. Possibility of cross-linking with other signal
transduction pathways will be lesser in cell
A.

3.Possibility of signal amplification will be
higher in cell A.

4.Potency of spreading signal through other
signaling pathways will be higher in cell B.
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131. During reproductive development in plants:

(A) male and female gametes are produced as
a result of two mitotic divisions after
meiosis.

(B) vegetative cells in pollen contribute to
pollen development.



(C) antipodals provide nourishment to
developing embryos.

(D) pollen tube ruptures and releases both the
male pametes in one of the

degenerated synergids.

Which of the above statements are true?

1. (A) and (B)
2. (B) and (D)
3. (B) and (C)
4. (A) and (D)
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132.

133.

oI gl Sie T grer &y @ of <y &
® #F 3 g |

In an experiment, the cells that would
normally become the middle segment of a
Drosophila leg were removed from the leg
forming area of the larva and were placed in
the tip of the fly’s antenna. Based on the
“French flag” analogy for the operation of a
gradient of positional information, which of
the following statements is true?

The transplanted cells retain their committed
status as leg cells, but respond to the
positional information of their environment
by becoming leg tip cells—ie., claws.

The transplanted cells are determined as leg
cells and therefore would form a complete
limb instead of an antenna,

The transplanted cells would intermingle with
the cells present in the new environment and
develop accordingly to give rise to an
antenna.

‘The transplanted cells retain their éommitted

status as leg cells and would develop'to form
a chimeric structure having -proximal region
made of antenna and the distal regnon
ending in a complete leg.
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WA FHP! YHI] TIed A & faw
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During fertilization in mammals, sperm-egg
interaction is mediated by zona pellucida
(ZP) membrane proteins and their receptors
present in sperm membrane. ZP3 has been
identified to be the principle ZP protein
whose post-translational modification is
important for sperm — egg interaction. In a
competitive inhibition assay the sperm is
saturated with either active ZP3 -or its
modified forms, before studying sperm-egg-
interaction.Which  of the  following
experiments will NOT inhibit sperm-egg-
interaction

1. Saturate sperm with ZP3 protein prior to use.

2.Deglycosylate the ZP3 protein and use it for
saturation of sperm.

3. Phosphorylate the ZP3 protein and use it for
saturation of sperm.

4. Dephosphorylate the ZP3 protein and use it
for saturation of sperm.
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134.

135.
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1. & (A)

2. (B) 3R (C)

3. (C) 3R (D)

4. #AT (D)

An individual was suffering from digestive
complications. It was observed that the
individual had dehydrated gastrointestinal
tract. When an advanced investigation was
done, the person was found to have defects in
the following:

(A) cystic fibrosis transmembrane
conductance regulator protein.

(B) glucose transporter protein.

(C) Na'/K" ATPase.

(D) Ca**ATPase.

Which of the above could be the cause for
such a digestive disorder?

1. (A) only

2. (B) and (C)

3. (C)and (D)

4. (D) only
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135. If an Arabidopsis plant, mutated in lycopene
biosynthetic pathway is grown in’ sunny
tropical climate in the presence of oxygen:

1. it would accumulate higher biomass due
to higher rate of photosynthesis.

2. there will not be any influence of this
mutation on the rate of photosynthesis
and plant growth.

3. it would show reduced biomass due to
photo oxidative damage.

4. the leaves would be bluish purple in
color because of higher accumulation of
xanthophylls.
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136. Following are few statements regarding water
potential of soil.

(A) The osmotic poténtial (y,) of soil
water is generally negligible, except-in
saline soils.

(B) The osmotic potential (y,) of saline soil
is always more than zero.

(C) In dry soils the-hydrostatic pressure (Wp)
of soil water potential is always positive.
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(D) Gravitational potential (y,) of soil water
is always proportional to height of the
tree.

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

1. (A) and (C)
2. (B) and (D)
3. (C) and (B)
4, (D) and (A)
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137. Typical morphological defects are routinely
used in genetic screens to identify novel
genes in signal transduction pathways. Which
one of the following morphology has been
used to decipher the ethylene signaling
pathways? ' "

1. Light grown morphology of seedling.

2. Triple response morphology of seedling.
3. Dark grown morphology of seedling.

4. Morphology of true leaves.
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In bone marrow, stem cells are committed to
different lineages. Factors that stimulate the
colonies of these different lineages are
interleukin-3  (multi-CSF), granulocyte-
macrophage colony stimulating factor (GM-
CSF) and granulocyte or macrophage colony
stimulating factor (G-CSF or M-CSF). In a
mouse deficient in GM-CSF, the number of

hematopoietic cells will be altered. Which
one of the following is correct?

.Mast cells will be normal in number while

granulocytes and macrophages  will  be

deficient in number.

2. Granulocytes count will be normal but not of

macrophages.

3. Macrophage number will remain unaltered.
4.Mice will be deficient in all the three cell

types.
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action  potential was  recorded
intracellularly from a squid giant axon bathed
in two types of fluid such as sea water and
artificial ~ sea  water  having  lower
concentration of sodium ions while
maintaining the same osmotic pressure with
choline chloride. The nature of action
potential was different in the two bathing
fluids. Which of the following results is most
likely?

. The resting transmembrane potential was not

changed but the amplitude of action potential
was increased  with  lower  sodium
concentration in the bathing fluid.

.The amplitude of action potential was

gradually decreased with  reduction of
sodium concentration in bathing fluid but the
duration of action potential was prolonged.



3.The resting transmembrane potential was,

decreased and the amplitude of action
potential was also decreased with lower
sodium concentration in the bathing fluid.

4. The amplitude of action potential was not
changed  with  reduction of sodium
concentration in the bathing fluid but the
duration of action potential was prolonged.
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140. According to the current model of alternatlve

oxidase regulation,
cause induction of alternative oxidase:

(A)
(B)

(©
(D)

significant increase in the ubiquitin pool
in the cytosol.

presence of a-keto.agids (like pyruvate
and glyoxylate).

cold stress.

increase in cytosolic ATP concentration.

Which one of the following combmatlons of

above statements is true?

(A) and (D)
(B) and (C).
(A) and (B)

W o —

the following factors.
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141.

141.

142.

4. (A)and (C)
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The oxidative pentose  phosphate pathway

provides the reducing equivalents for nitrite

reduction in plastids (leucoplasts) of non-

green tissues. Which one of the following

statements would be correct for the above

mentioned pathway?

1. Glutamate synthesized from NH," is
translocated from cytosol to leucoplast. -

2. o-ketoglutarate is translocated from
cytosol to leucoplast.

3. .Glucose-6-phosphate is. translocated and
moves from leucoplast to cytosol.

4, Triose phosphate is translocated from
cytosol to leucoplast.
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142. Perception of blue light in plants causes

1.inhibition of cell elongation and stimulation
of stomatal opening.

2.stimulation of cell elongation and inhibition
of stomatal opening.

3.inhibition of stomatal opening.

4.inhibition of cell elongation.
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4. (B) 3R (D)

143.Three forms of dextrans namely neutral,
polyanionic and polycationic having different
molecular radii were injected separately in
three groups of rats. The concentrations of
dextrans in glomerular filtrate were measured
to determine the filterability of the dextrans.
The possible outcomes could be as follows:

(A) The dextrans having smaller diameter have
greater filterability than larger dextrans.

(B) Neutral dextrans were filtered more than"
polycationic and polyanionic dextrans.

(C) Polycationic dextrans were filtered more than
neutral and polyanionic dextrans.

(D) Polyanionic dextrans were filtered more than
neutral and polycationic dextrans.

. Which one of the following combinations is

correct?
1.  (A)only
2. (B)only
3. (A)and (C)
4. (B)and (D)
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144. In an experiment on transposition in an
eukaryotic system, an intron was cloned
within a transposable element and allowed to
transpose from a plasmid to genomic DNA.
The intron was found to be absent in the
transposable element in its new location. It is
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not a case of transposition.

2. a case of replicative mode of
transposition.

3. acase of conservative mode of
transposition.

4. aretroposon.
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below is the result of a
test for six independent

145. Given
complementation
mutants (1 to 6).
1 3

2
0 |+
0

0
+
0
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O++O+OO\‘

1
2
3
4
b
6

“ represents complementation; ‘0° represents
non-complementation

Based on the above, which one of the
following conclusions is correct?

[.The mutations can be ordered in a single
cistron as 1-3-5-2-4-6.

2. All mutations belong to a single cistron, but
their order cannot be determined.

3.There are three cistrons, mutations 1, 3 and 6
represent one cistron, 4 and 5 represent the
second cistron and 2 represents the third
cistron.

4.There are three linkage groups, mutations 1,
3 and 6 represent linkage group A, 4 and 5
represent linkage group B, and 6 represents
linkage group C.



