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| = PART A |

28 x5 # x 3 sy P ouE dage deer @ 2 H xS AL ey & S o\ veel o
a1eT W &/ g geel o) 2 @ widt yedt vy vy ann & 59 ugel o ged) @ feadll e
T FBT Ol BT B

A granite block of 2 m x 5 m x 3 m size is cut into 5 ¢m thick slabs of 2 m % 5 m size.
These slabs are laid over a 2 m wide pavement. What is the length of the pavement
that can be covered with these slabs?

(1) 100 #/m (2) 200 #/m (3) 300 #/m - (4) 500 #/m
fe & @ Slv-ar 7 87
Which is the least among the following?

0.3 3033 0.440.44 n—”‘.‘l e-lfe

(1) 0.330'33 (2) 0.440.44 (3) 1,[—”1'{ (4) e—]k’

g ‘3@ 3iiv sl T P A AT oy 87
What is the next number in this “see and tell” sequence?

1 11 21 1211 111221

(1) 312211 (2) 1112221 (3) 1112222 (4) 1112131

qo a VF ST wafia sgywre wliT @ e 4 o0 TE &7 UF GHEE] ge gl 81 ol 9w Rerd
v i oo @ # AT B AT awey 9 5w o o gl

A vertical pole of length a stands at the centre of a horizontal regular hexagonal

ground of side a. A rope that is fixed taut in between a vertex on the ground and the
tip of the pole has a length '

(1) a @ V2a 3) V3a 4) Véa




4

lzﬂaﬁgawémw%vgwm?W?a#ﬁgﬁgﬁ#wgahﬂ#%mﬁaw
s i g4 vw wd @ dwar &1 A% 9w af B aww Y@ o & ggar & oo AW T WY
2 2 e e & g @ g ¥ e g8 o7 Ak a7 B 9wy

A peacock perched on the top of a 12 m high tree spots a snake moving towards its
hole at the base of the tree from a distance equal to thrice the height of the tree. The
peacock flies towards the snake in a straight line and they both move at the same
speed. At what distance from the base of the tree will the peacock catch the snake?

(1) 16 #/m (2) 18 #/m (3) 14 #/m (4) 12 #/m

wm;*a#awaﬁvﬁﬁwwaﬁ#q@?raﬁaﬁwﬁwwwﬂ%wawﬁ#mﬁ??
2 o oi AYF Y A o &) Al P T w9 wew @ 9w TR ¥ o ger & ar o
&9 7Y g O 1 ar e F @ el s 87

The cities of a country are connected by intercity roads. If a city is directly connected
to an odd number of other cities, it is called an odd city. If a city is directly connected
to an even number of other cities, it is called an even city. Then which of the
following is impossible?

\. P 7% & war w9 &1/ There are an even number of odd cities
2. g 77 7 wer Avw 21/ There are an odd number of odd cities
3. §g 79/ # wear g7 &1/ There are an even number of even cities
4. & Tt @) @@y v €1/ There are an odd number of even cities

s d LABC=m/2 wor
AD =DE =EB
Bwir ADC e el CDB # a=wall @ sgur a7 87

In the figure ZABC=m/2
AD =DE =EB
What is the ratio of the area of triangle ADC to that of triangle CDB?
C

M 1:1 (2) 12 (3) 1:3 (4) 1:4
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v yraer BT ABCD 3@ ave aery oar & &5 ¥ A o C & 5w gar faar 8 &
v Y@r PQ &7 ot &1 9% w7 gv 5 AB=3 ey BC=4, PQ & g3/ ear7 & f& AP=PC
gur AQ=QC

A rectangular sheet ABCD is folded in such a way that vertex A meets vertex C,

thereby forming a line PQ. Assuming AB=3 and BC=4, find PQ. Note that AP = PC
and AQ=QC.

D C
P
a
A B
(1) 13/4 (2) 15/4 (3) 17/4 (4) 19/4

| A @ a7 o ar @ vE ay qae e Red ok @ v o qov 7 & B arew
¥ v A7 qv vl N7 21 Fech W iRg Hw &7 e | A & arar @ g §

A string of diameter 1mm is kept on a table in the shape of a close flat spiral 1.e. a
spiral with no gap between the turns. The area of the table occupied by the spiral is 1
mZ. Then the length of the string is

(1) 10 #/m @) 10* #/m (3) 10° #/m (4) 10° #/m

v TR & 25% BT 25% I R #1ax% 8 T x 8

25% of 25% of a quantity is x% of the quantity where x is

(1) 6.25% 2) 12.5% (3) 25% 4) 50%

s (a) # BV 07w W gl @ @ amew @ @ &1 aR ag=3, @ e

a
lim, - &
aﬂ .
In sequence {a,} every term is equal-to the sum of all its previous terms.
' a
If ag=3,then lim__ L is

ay

(1) 3 (2) 2 3) 1 4) e
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By fr % @ ABC=1/y 1 L, ILII wwer i B, A e C & w9y yomail 7 Red
apfgert & §FFT B

In the‘fipure below, angle ABC = «/2. 1, II, III are the areas of semicircles on the
sides opposite angles B, A, and C, respectively. Which of the following is always
true?

A
11
B C
L/
() IP+Ul=01 (2 U+=1I ) IP+IIP>F (@) D+1I<I

ves 13 R gmar aor 9wd geed a7 @ g 13 A gwdr & i @ R 31 dear ar 87
(7 fF 7% ve sifad #)

What is the minimum number of days between one Friday the 13" and the next
Friday the 13™? (Assume that the year is a leap year).

(1) 28 (2) 56 3)o1 . (4) 84

T 5 @ A vF o (R 7 @ %) @ grv-qd @19 4 R 81 59 Rg # 77 Rev
F wrR-wrRr gaar &) e @ e REE 90T 0% g7 @ 915 JT §IF ST gordl 81 g 4
g 78 wwar & 90° urad o @ aiq R gaw & gw e ow 98 wear & 180°
qrTad gEaT 81 99 99T 48 W R B avw 87

Suppose a person A is at the North-East corner of a square (see the figure below).
From that point he moves along the diagonal and after covering 1/3™ portion of the
diagonal, he goes to his left and afier sometime he stops, rotates 90° clockwise and
moves straight. After a few minutes he stops, rotates 180° anticlockwise. Towards
which direction he is facing now?
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16.
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(1) Sere—qF (2) gere—ufeH (3) Borgd (4) sfror—gleay
(1) North-East {2) North-West (3) South-East (4} South-West

N 7 99% wor glar &1 e 100 frar o @dfier 81 30 R v & g9 W gu W
@it &1 o/ ITH 98% wer 81 G FT gor W &g a9 87

Cucumber contains 99% water. Ramesh buys 100 kg of cucumbers. After 30 days
of storing, the cucumbers lose some water. They now contain 98% water. What is
the total weight of cucumbers now?

(1)99 = 7/kg (2) 50 5 7r/kg (3) 75 f= w/kg @) 2 5 m/ke

v wEe g qu s o R 58 aui-ae o g T FiT o
(A) 1837 &t @7 (B) 1907 et @q  (C) 1947 geht wq (D) 200 &7 g
ol R, vt ot agar

In 2 museum there were old coins with their respective years engraved on them, as
follows.

(A) 1837 AD (B) 1907 AD (C) 1947 AD {D) 200 BC
Identify the fake coins)

(1) RrFer/coin A (2) Rer feoin D (3) v ATB (4) T [coin C
Jeoins A and B
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v el g afar @ wor @1 veer wear & @ 27 (A), (B), (C) 7ur (D) # swfdyuw
g7 iR gRal & el g &

A student observes the movement of four snails and plots the graphs of distance
moved as a function of time as given in figures (A), (B) (C) and (D).

{a} (B} (D}
E \// _% / \;

Time

_—

Distance T

Distance

Dis

Time

fer & | sl agt T8t 87
Which of the following is not correct?
(1) smarg(A) (2) s (B) (3) arE(C) (4) srem (D)
(1) Graph (A) (2) Graph (B} (3) Graph (C) (4) Graph (D)
ST T B §S
Find the missing letter :

Al EGK |C

? P

U R

Q \

Bl OJF D
() H (2) L (3 Z @Y
= el v R
2+ 4+ 9727 = 14x + 28y+422 + 147
W X,y T97 z greilaw aeqy £ @ x¥ 243z @1 95T 8

' ConSIder the followmg equation

X'+ dy? + 977 = 14x + 28y+42z + 147
where x, y and z are real numbers. Then the value of x+2y+3z is
(1y 7 (2) 14 (3) 21 (4) s 7

/mot unique



20.

9

77 wrifers v spiged oo o7 g5t 0@ e 79 @ qefar 81 go § Rerg g wal A @er B
a#aﬁaraﬁgg#?ga‘—aﬁaﬁﬁwngﬁa#? 94 21 Aver B & dig 7dt @ orarg oA
Ft et 87

The map given below shows a meandering river following a semi-circular path, along
which two villages are located at A and B, The distance between A and B along the
east-west direction in the map is 7 cm. What is the length of the river between A and
B in the ground?

SCALE = 1:50000

() 1.1 & #km  (2) 3.5~ @/km  (3) 5.5 #fkm  (4) 11.0 A #/km
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4T B /PART B

Pl Piffe Parre Ry § 9 ... & 79} sTssiorT arewr fa=gra) & sav fade @le-ar
g 7 o

. O-H ...0¢ 2. N-H ... O¢

3. O-H ...N¢{ 4, N-H ... N{

Out of the following hydrogen bonding schemes shown by ..., which one corresponds
to the weakest hydrogen bond in a given solvent condition?

i. O-H ...0¢ 2. N-H ... O¢

3. 0-H ...N{ 4, N-H ... N¢

wd e Ry Ty sferierse @ pH 7.0 & £9Rm & svwRa far ot & al a, b, <,
d 3 ¢ RfeT Flv—a1/v YerEY s go o & 7

lys 2 Ag 2 po _° lys —3 Ag _°_ aly

1. abde 2. bde : 3, de 4, d

Which peptide bond (s) marked as a, b, ¢, d and e will be broken when the following
oligopeptide is treated with trypsin at pH 7.0?
lys 2 Ag & pro Lys d Arg —Z _ Gly

1. a,b,de 2. bd,e 3. de 4. d
PNFT T ¥ A ¥ ® F-v 5w o aEceitew @ smfy wuer Bl &
FifRrpme ¥ 78 7

1. "o sk iTi-iee TR |

2. ToEERrT Jfe RR® ere W |

3. RR® s uw dilv Jfdiie wivpiRdha~r |

4, R sk RISy wiemiidieer |

In cellular respiration, which of the following processes occur only inside mitochondria

and not in the cytoplasm?

Glycolysis and the pentose — phosphate pathway.
Glycolysis and the citric acid cycle.

The citric acid cycle and oxidative phosphorylation.
Glycolysis and oxidative phosphorylation.

b S
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26.

26‘
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v UAigd ST siRfBar d1 v Wewwm @ auieify sifv srguiteifor & aror far
vt Rl A algfwar-RdT wenwm & g

1. w7 Ky, 98 wrm & 4 2. KR Voa & 8t 5 ot & 4

3. #7F Vmax o€ a7 & 4 4, Ky 3R Viax 90 8 3mmfag ved & 1

An enzyme catalysed reaction was measured in the presence and absence of an
inhibitor. For an uncompetitive inhibition,

1. only X, is increased, 2. both K, and ¥y, are decreased.

3. only ¥V, is decreased. 4. both X, and ¥y, are not affected.

KC1 (100 mM) &) fenrer vaveforaa glewsl & warar 7ar 1 o Refar % Boea &
HY-OR fdaew [vg 7 IeqreT T ¥ 0 #iT-8 3agqurd §%Y & aq@w g7 6h

100 mM KCl 3 v wlerier
100 mM NaCl aifv v giermiv |
100 mM KCl siv K* -Rfire srgareiv |
100 mM NaCl s K -fire argiwir |

Elb it

KCI (100 mM) was entrapped inside large unilamellar vesicles. A diffusion potential
across the bilayer can be generated by diluting with buffer containing

100 mM KCl and a protonophore,

100 mM NaCl and a protonophore,

100 mM KC1 and a K" -specific ionophore.
100 mM NaCl and a K* -specific ionophore

RN

fertre—maftm sirrt womra @ fare

ATPase e aiecor—yafera e sone @ e |
ATPase ﬁlf?Ca2+H3f®ﬁ'3ﬂ?J?W§‘?f3r(’ /

ATPase ya7 aiccor 73T 3= qoer @ a7 |

b S

Acetylcholine receptor is an archetype for:

Ligand-gated ion channel

ATPase dependent voltage-gated ion channel
ATPase depenendent Ca®" -pated ion channel
ATPase independent voltage gated ion channel

BN

oF ST & wad & e o'2y /Fito's Yy ardt ¢ slond ANT @7 e
F—ar g7 ?

L. 7 B-deteciwzew v dw qedliver @ oy qomm

2. I B- YeTcigew U7 oF sl @ v aftsvor-ghy

3. PB-Toiqeiarew 7 s ar di o wve & Ry o
4. . B-Heiqchagela & 7 g ok oF AT @ o afser—air |
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With reference to lac operon, what will be the phenotype of an E. coli sirain having a
genotype i o'z y /F'i'o’z y™?

1. Constitutive for both B-galactosidase and lac permease.

2. Inducible for both p- galactosidase and lac permease.

3. Inducible for B-galactosidase and constitutive for lac permease.
4. Constitutive for B-galaciosidase and inducible for lac permease.

ver aT Oig e geaRmew Hiv wuwslediss vy o Rewr B & gy #do
1. v% F7ges sy 2. ¥ gYEE agoT

3. Sfawedt syl 4, Rl sargsiy

An organism that has peroxidase and superoxide dismutase but lacks catalase is most

likely an

1. aerotolerant anaerobe. 2 aerotolerant aerobe,

3. obligate anaerobe. 4. facultative anaerobe.

& v ¢ gigleer $ mE gREer e W e A e @ oy R s
R yore @ (=7 ¥ © vF o) BigeY vonsa o snavamar Bkt &

1. & =7 v gfferew 11 2. & we Wy
3. &y vamiy 4, & U T ToEmonEe

During DNA replication, events at the replication fork require different types of
enzymes having specialized functions except

1, DNA polymerase IIL 2. DNA gyrase.

3. DNA ligase. 4. DNA glycosylase.

v wan mRNA # a7 5' -G/ANNAUG -3'® fore A= # & ®i9—wr 79 99gad
ghr ?

1. emEa-Srrrar sgma | 2. @TE gET |
3. oafe vEaNT 93w Wi | 4, wTANTr WAGT W |

Which of the following names is appropriate for the sequence 5' -G/ANNAUG -3'in a
mammalian mRNA? '

1. Shine-Dalgamo sequence. 2. Kozak sequence,

3. Intemnal ribosome entry sites. 4, Translation termination site.
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ve OF viTieer tRNA Rt grer @ tRNA 37 # w7 8 tRNA aifrsm &7
fafdreear forg Bt &

1. ot wmrov ¢ 2, gt wer o gl g gy | 7
3. glowlerT TR W | 4. D-yrg W |

The specificity of tRNA recognition by a aminoacyl tRNA synthetase that is intrinsic to
the tRNA molecule lies on

1. acceptor stem. 2. acceptor stem and anticodon loop.

3. anticodon loop. 4. D-amm.

T3 sharpioft & o @ Sweia R T sferfaa @7 Ao By &

. z#7@rd oy GRT | 2, e sl @ iR wET G |
3. offormT & w9 BT | 4, & T U giferna grT |

Viral gene expression after T3 bacteriophage infection is controlled by:

1. repressor molecule. 2. slow injection of nucleic acid.

3, modification of RNA polymerase. 4. DNA polymerase.

wteofegT (Plasmodium) wwao & wwrogfFwm @ A e sn A fm d @
PIF—WT PRF T TETE P

1. <Ray @ a7 ¥ B saversl © A= geR @ gioo @ e gl
g/

2. Wi @ Wgr—am Bt JRE gy siereiermeg gt & 1

3. dramper v oo A W digegde g T @Y Ry uid ¥

4, ©ITT AV §ART B FETRETIR AR glAmig aRmms @ T Hear 8 |

Which of the following factors is NOT true for the low levels of immune response in
Plasmodium infection?

1. Different types of antigens are expressed at various stages of Plasmodium life
cycle.

2. Most of the phases in the life cycle of Plasmodium are intracellular.

3. Sporozoites are rapidly cleared from blood circulation.

4, Plasmodium infection primarily destroys macrophages and dendritic cells.

et wnge waret ¥ sy wrT v @ (NLS) # gurely zufdt & > gaet
fAarg avor &

1. #=a) Bt w 2. P H
3. @IRrpr o a7 4, BT factg o
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Presence of the nuclear localization signal (NLS) in a steroid receptor indicates that the
receptor resides

1. on the nuclear membrane. 2. within the nucleus.

3. onthe cell membrane, 4. 1in the cytosol.

e § & wl—l v& sreiRrpg e widtT 8 ?

1. RgRfReT 2. Rl 3. = 4. yeieq
Which of the following is an intracellular anchor protein?

1, Vitronectin 2. Vinculin 3. Integrin 4. Elastin

ATl @ g 3w R e § W R @ T v ot Rg wvd &
s FRYf & ?

erbA — ergvigs &l 78t

erbB - srErT iy gl drve Tt

GTPase-/3referanin -ras — [HT—JAqICIES Fereha QT
fos — R=TT-FT=T Ty PRE

Oul of the following matches of oncogenes with the proteins that each specifies, which
one is incorrect?

b s

erbA — thyroid hormone receptor.

erbB — epidermal growth factor receptor.

ras — guanine-nucleotide binding protein with GTPase activity.
fos — platelet-derived growth factor.

e LD by e

qrar § TR T grganmeer W gy &

1. %7 & =7

2. offsw wffdar & Iwig
3. disafedft @) gfieer &
4. gum @ IRy

Capacitation of sperms in humans

occurs during copulation,

occurs after the acrosome reaction.

takes place in the ampulla of the oviduct.
takes place in the epididymis of testis.

5 W R o—

4t offg » 9Refa & ofiter ¥ w7 RPEEYTT & Forawy 5w gerw &f ulagefT
THeTE BT 7

1. RRTER 2. TE 3. "R 4, I



38,

39,

39,

40.

40,

41.

41,

42,

42.

15

With respect to development of any organism, “autonomous specification” would result
in which type of development?

1. Regulative 2. Mosaic 3. Syncytial 4. Definitive

g7 v ge9f FF orE § ofiver O9T 99e Suw! & FAT g arclt st e
THE FHEear 8

1. sraver 2. I
3. v Bvoaioe 4, I Ryogtore

The group of cells which generates the vascular tissues including the pericycle in
roots of higher plants are called

1. procambium. 2. protoderm.
3. ground meristem. . 4. apical meristem.
Ffe B g7 quieHT & W7 13 fgert B greer wvar 8 O gEa & gory 3 ¥ @7
HIPIv
l. 3qwagar & 2. =eurwe w9 ¥ ggar &
3. w67 T agar & 4, T gl & g vear &
If an embryo undergoes 13 cleavage divisions during embryogenesis, then the size of

the embryo compared to zygote

1. increases 13 times. 2. increases in an exponential fashion,
3. increases only 6-7 times. 4. remains almost the same.

e oy @ vEmrT gRAmET (far vee) wwRa el @

1. &RT7 skt widfRmm & 2. wifsTw sik wlepleg ©

3. Pfeermm sile TsgioreT @ 4. G1RRRrT siiv wivpred ®

The chlorosis (yellowing) symptom of iron deficiency is influenced by

1. Sodium and Potassium, 2. Sodium and Phosphorus,

3. Calcium and Nitrogen. 4. Potassium and Phosphorus.

T8 YIey s o IRl v § wEr-wermr Surla ev ¥ W e & 8
1. vty 2. uerhT 3. sy 4. Sftv3l

A plant hormone that promotes the acquisition of desiccation tolerance in developing
seed is

1. ABA. 2. Ethylene. 3. TAA 4. GAl,
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Ca¥* & wigw 4 oRadT & vy uRw ¥ 77 PR @ IgHaw geer 8 wadt
A1 % & Be-wf agfr Cat™ @ wreor & oRadT | gy 7@ Bt ?

1. @ @1 7% 8

2. wwpr Frwnl F iy @7 g sfaany

3. g @ gWT | o @ Tagia 7 Bt ffcr a1 wer
4. ured wg o

Change in Ca*" concentration can initiate various responses in plants Which one of the
following responses is NOT known to be initiated by change in Ca®" concentration?

1. Closure of stomata.
2. Reorientation of growth in pollen tubes.

3. Thickening of cell walls in young tobacco seedlings in response to wind.
4, Lateral root formation.

T FI-IRY~ITAYY] WIAE W aH g 8 weor § 0% §4 9 B R # o
7 (W)

1, goard _ 2. ggar &
3. amRafifo vear @ 4. @ Rwmsy & doft & year—agar B

Water can move through the soil-plant-atmosphere continuum, only if water potential
()} along that-path

1. decreases. 2. increases,
3. remains unchanged. 4, fluctuates rapidly in either direction.

W & Rt W g e & fory e & @ $iv—ar ocvardt 8 7
1. st 2. wdfcw 3. weERE 4 e

Which one of the following is responsible for the ejection of milk from mammary
glands in mammals?

1. Oxytocin 2. Prolactin 3. Serotonin 4, Melatonin

v JR®r oy ¥ gdawdl S3duT @ 9 HFRAIEiT T @ W Igenad T8 [&ar or
T @

1. Ty yrarmEr 9= At B g5 v @
2. @RTr-9Rfmm 97 vRefera e s
3. aieu—idt ST Jod < vEd §
4. eRmm warew A= iy vear &

A nerve fibre cannot be stimulated dunng the absolute refractory period of a previous
stimulus because

sodium permeability remains high.
sodium-potassium pump does not operate.
voltage-gated calcium channels remain closed.
potassium conductance remains low.

:b.umn—-
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ECG # T- avr g o &
l. wRereht gz 2. A R
3. Rer grgdier 4. Rl grgdievr
The T- wave of ECG indicates

1. atrial depolarization. 2. ventricular depolarization,

3. ventricular repolarization. 4, atrial repolarization.

7 WE A 2T T wiee siftrmemage & wr O v waeerdt @ 3 H g §
#fer guRefy # wrew ofav Fwifar &

1. @ & 2. Adwew #

3. N-vRerm dawrrarhT ot 4. w@le #

Blood group type A antigen is a complex oligosaccharide which differs from H antigen
present in type O individual by the presence of terminal

1. glucose. . 2. galactose,

3. N-acetyl galactosamine. 4. fucose.

Sfeen et @ gE a9 weR B v 9 o0 anal geuad 9@t g@r ARy
TR @ ARG R A | aere By wrar wRE @ aowmel davw By T | gw
7T qra By wafy P oft -

T 5o 200
9w gewrt 7w 150
W ord " v 30
T e g v 20

arr 400
MM#WWWWWW#WW@M)W:
1. 12,5 2. 50 3. 150 4. 25

A cross was made between pure wild type males and brown eyed, curled winged

females of D. melanogaster. The F, females were test crossed. The F; progeny
obtained was as follows:

Wild type 200
Brown eyes, curled wings 150
Brown eyes, normal wings 30
Normal eyes, curied wings 20
Total 400

The genetic distance (cM) between brown eye and curled wing loci is;

1. 125 2. 50 3. 150 4 25

S/75 POKM2—3AH—2A
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Freefs gealads & wg @ yewada sl PRI gy ware [y o el 8 | Rer d
# @7 g g9 & A siav wrT ¥ wEe & ?

1. gwT
3. e o forg wilEwr

2. GG
4. gEfe

The effect of nonsense mutation could be nullified by reversion as well as suppression.
Which of the following processes will help to distingnish between the two kinds of

revertants?

1. Complementation

3. Test for allelism

2- vl saRad ggdifia edl 8
1. &mdy gor gRadT gIer

3. fgywrT g™

2- Aminopurine induces mutation by

1. base pair change.

3. duplication.

2. Transgenesis

4. Recombination

RIR-GId §RT
4. v gra

2. frameshift.

4, insertion.

wwmﬁﬁwmzrwmwwmammgﬁz*
Y ofFgey @ @7 &y ¢ @7 9UET A T | Oer e gY wwiaid gul @t

, off

zZ'y
7'y
7Y
ey

200
400
400
1000

g8 areaar Y% T #w Ry o Y fvee 7 v & wry wewaiag & o 8/

1.1 2. 20

3. 333 4. 40

In a transformation experiment, donor DNA from an E. coli strain with the genotype Z ’
¥' was used to transform a strain of genotype Z Y. The frequencies of transformed

classes were:
zZy
Zy
ZY
Total

200
400
400
1000

What is the frequency (%) with which ¥ locus is cotransformed with the Z locus?

1.1 2.2

3. 333 4. 40

$/75 POK/2—3A H-—2B
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53. % (Trbe)as o et wy & Rraat wearT o ordh &

. 7% v ol soft & g 2, Zor vq awr ot &
3. w9 v gor A B g 4. 7 v T o B ey

53. The “Tribe’ refers to a taxonomic group recognized between the ranks
1. genus and species. 2. family and genus.

3. order and family. 4. class and order.

54. wwaﬂ%aﬁmm‘x’maﬁfﬁﬂmw?;mm qGE ‘Y’ ERT
s#%waﬁ#mﬁ‘ P few w1 ol Ry F Tl waom @ Ry dae
ET

l. xery 2. xexy 3. 0y 4, (v)x

54, A plant species has been described for the first time by author *x’. Later, the species has
been transferred to some other genus by author °y’, Then the avthor citation for the new
combination will be

l. xety 2. xexy I )y 4. (v)x

55. a7 wE foret 9w Fawt @ sy 78 var oy &
1. PwrlERidiar (Ascomyocetes) 2. et (Basidiomycetes)
3. PREfMEREw (Chytridiomycetes) 4. gwgRdw (Oomycetes)

55.  The group which is no longer considered under fungi is

1. Ascomycetes. 2. Basidiomycetes.

3. Chytridiomycetes, 4. Oomycetes.

56. MWW@WWW#W#WWWWW&

HEAIA &
1. Rrensecmigf 2. @Rt
3. romTar 4, waiaeor

86, Character similarity that can be misinterpreted as common descent is called

L. symplesiomorphy, 2. synapomorphy.
3. homolegy. 4. homoplasy.
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ﬁﬁ#ﬂ?ﬂ*ﬁwmﬁa}#ﬂ##aﬁfwﬂﬁav#m—mmﬁﬂn#m#
gufy 77 &

AT Saeatifaal gel arel AP STl
¢ 1.0 0
i 0.5 20
2 0.0 -

mﬁvwwﬁsﬁ#wwwmﬁaﬁmww(&)ﬁ?ﬂ
1. 1 2. 5 10 4. 20

The following table shows survival and fertility data for a seasonally breeding species.

SEASON PROPORTION SURVIVING FERTILITY
0 1.0 0
1 0.5 20
2 0.0 -

Based on above data, net reproductive rate (Rp) of the species will be
1. 1 2. 5 3. 10 4. 20
ﬁm##m—mmwaﬁqﬁﬁﬂwmﬁﬂﬁmmaﬁ??

ey dfo, 7§ 7 WU @7 v g |
s o7 e g8 O o ofermar |
il gy T¢ o afmT ofieT—sae |
Ay warer gy digar, ey gare # 9= T |

PR

Which of the following is NOT a characteristic of late successional forest plant
species?

Large seed size, high root to shoot ratio.

Long seed dispersal distance, long seed viability.

Slow growth rate, long maximum life span.

Low light saturation intensity, high efficiency at low light.

bl el e

R # & T oidt ¥ agEtaT Rerdawer @t amar 78 & 7
1. v=7 gwr @ forg Reriga T 2. WYRI ©A®
3. @RIt oflT 4. renft offa

Which of the following organisms do not possess the ability to fix nitrogen?

1. Organisms specialized for high altitude 2. Marine plankton

3. Eukaryotic organisms. 4, Acidophilic organisms
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fer & & @it 8Ra 78 A &1 arraveiy dtav—drer deaq 8 7
1. CO; 2. CHa 3. N2O 4. CFCs
Which of the following greenhouse gases has got highest atmospheric life time?
1. CG, 2. CH, 3. N;O 4. CFCs
wieel v a7 @ Rery # A F & v Rarmois g9 #7 75aqel arer 8 7

. e e 2, gl RfEwr
3. wErdT Rerg 4. wE—fawrT

Which of the following evolutionary processes played an important role in the
evolution of complex immune system?
I, Reproductive isolation. 2, Adaptive radiation.

3. Neutral evolution. 4, Co-evolution,

7 G B I B 7o T ¥ wiE # A e A o B & w9 0F aar
e gar wrers # o frew 8 orr & sl @ o AreT @) ey adt & 1 uE
garevr 8

1. dfrw avor @7 2. ©HE T @
. T T #T 4, 3Tt gYGEIRaT T

In some species of new. world monkeys, only one female reproduces in a group. One or
more younger females have suppressed reproduction and assist the reproductive female,

This is an example of
1. Sexual selection. 2. Group selection.

3. Kin selection. 4, Reciprocal altruism,

Riga @ ¢l ot § 7 S B ORe GaRlT duwa W W T ¥ arer e &
Y HET & srdeng fdener s B

ARIG, T P Ve FE 9w T Bt &

AIRTE, 7Y @) e [emer sRit &

! & frT @ org smeifReRt B g @ W B £

D=

In bird species where both parents contribute equally to parental care, generally

males are larger than females.

females are more colorful than males.
females are larger than males.

both sexes are morphologically similar.

Wb
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78 frar 5 e gager o @7 A 9w Rufd % wwefs gr agr > C/B B W8T ¢
wahaT o7 g & B whveRar @ g w8 gt an oie C arer gry gt
T qou qufar & @Eaar 8

. oo ot oo 2. an; RIETT
3. #ecT w1 AT 4. glagrir sfzeser Rigrd

The idea that an altruistic gene will be favored if r > C/B, where r is the coefficient of
relatedness, B is the benefit to the recipient of the altruism, and C is the cost incurred to
the donor, is known as

1. red queen hypothesis. 2. handicap principle.
3. Hamilton's rule. 4, competitive exclusion principle.

Wy gorT ¥ R s e @ euaT v 98 an s 8

1. gwe agwrdt sevn B sfavida e §RY oW gafy ae il &
2. g qurd dev FF savia dvd wHY o oEfy ge ardl §
3. 99 FIT qov yRalta 5o & /
4. gvrer greofiH qeror araeifaa B ond B

Use of doubled haploid in plant breeding helps to

reduce generation time while interogressing recessive traits .
reduce generation time while interogressing dominant traits .
develop somatic hybrids .

interogress transgenic traits .

e

WW#MW@%@?WW#WWﬁWME%
Rro sreel Wir sgaeor yred b o ST B/

. #RIEY aEE P 9AT BNd | 2. Ty 9Ty 915% BT TUART BB |

3. gRolie-an SfRE T SYaT wRe 4, 7r7 gl & v U &7 GHIT B/

For sustained expression of a transgene in the successive generation of a cell line in
culture, the ideal gene transfer can be obtained using

1. lentiviral vector . 2. adenoviral vector .

3. plasmid DNA containing the transgene., 4. only transgenic DNA ,

g 3 Sl-ouar @ SUSEIART SuegRe (A) I =EEEe wivw (B) vwg &/
3T WeH H AT # ¥ wl7-ar suT W B 7

1. A 29 greg & yvg o797 5 9Rafda wvar & w9 5 B owg & 58 ureg o
gRafda wvar & 1
2. A vRE F e gre ¥ gRafdT #ear & weid B 9T #) 9w g # aeonar §

3. A yne & 8 yre F RS svar & wele B afrer orT # g arg d gRafda
Hear |

4. A 3T gre B gRT 7FT § uRalda ovar & o 5 B gwe @ 9vg sgT & Fgerar B
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Desulphovibrio desulfuricans (A) and Pseudomonas species (B) are involved in
mercury bioremediation. Which of the statements below is correct?

A converts methyl mercury to mercuric ion, B converts mercury to methyl mercury.
A converts mercury to methyl mercury, B converts mercury to mercuric ion.

A converts mercury to methyl mercury, B converts methyl mercury to mercuric ion.
A converts methyl mercury to mercuric ion, B converts mercury to mercuric ion.

e S

v 400 g g7 o | [ o & v ¢ oAl @7 genere ey 0.052 w5 e e
§ fr & g ¢ org e B 7

[1 &~ g77r= 650 sroe7 1.0 D a7 7orf¥rw g S0 pg & v7 ¢ Al @ wgo erar 2]

1. 6.023 x 10" 2. 6.023 x 10'® 3. 4.633x10'® 4, 52 x 10"

Optical density of a 400 base pair long 1 ml DNA solution was found to be 0.052. How
many DNA molecnles are present in the solution?

[1 base pair = 650 dalton, optical density of 1.0 D corresponds to 50 pg DNA/m]]

1. 6.023 x 10" 2. 6.023 x 10" 3. 4.633% 10" 4. 5.2 x 10"

=1 4 & aoliel 4 anftaw e o el @ wEwaG Terafe avars @l
g aar 8 ¢

MALDI-TOF MS z=rar7 waeafafa
MALDI-TOF MS/MS zemrT wagafara
ESI - TOF MS e ®agafifa
LC-gfa-ESI-TOF MS s=rar7 wiagafaty

BN =

In which of the following techniques does molecular fragmentation offer clues to the
covalent chemical structures of biomolecules?

MALDI-TCOF MS mass spectrometry,
MALDI-TOF MS/MS mass spectrometry.
ESI - TOF MS mass spectrometry.
LC-coupled ESI-TOF MS tnass spectrometry.

Ll ol

gRaefT @} erafy ¥ Rt vo ffre R T Wuert woa w9 % agHaT Bed @
LI AT B Y | ¥ F F FAE oA F RFET @ w1 W daeT o
wen: dud @ forg 89 g3 aet g o

1. @or fAugfet gqeasfa 2. i o7 it

3. gfadifer qeaeeial 4. wdla 97 @EERABT

The movement of a single cell was required to be continually monitored during

development. This cell was marked with a reporter gene. To visualize this movement
one would use

1. phase contrast microscopy. 2. bright field microscopy.

3. fluorescence microscopy. 4. atomic force microscopy.
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AT [PART C

25°C gv PaNrlt @ ggaht @va gV [t wordt # gidie & arr s @ WA e B 990
ol B AU B qar) 59 9o FEiRa fFar 7ar AG® @1 gew 1.36 kcalimole &/ g9 #
e HI—FIET TR BT ST feriE g

i. 1.30x 1072 2. 0.10 3. 1.00 4. 0.97

The Gibbs free energy of binding of a ligand with a protein is determined using alorimetric

measurements at 25°C. The value of AG® thus determined is 1.36 kcal/mole. The binding constant
for the ligand-protein association is:

1. 130x 107" 2. 010 3. 1.00 4. 097

Ea, En, Ec, En omsal @ wemgor & A, E & sRafda & wmor &1 57 vomsst & Ko(M) 709 75
102, 107, 107 w7 107 & o wff Pramw aiv gee 10 M wiewr v Remr &F sifv ooft
TSTTZH B Venax 9T WHIT 5L T T Fg= 9o 8977 :

1, c =0
2 D En E
3 A EL B
4 B = C

A is converted 1o E by enzymes E,, Eg, Ec, Ep. The K(M) values of the enzymes are 1072, 107,
10 and 107, respectively. If all the substrates and products are present at a concentration of 107
M, and the enzymes have approximately the same V.., the rate limiting step will be:

1. C D
Ec

2 D Ep —=E

3 A E, B

4 B C
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73. B o a1 o oT o AufRa e rar s 120 kDa & wa gaaT 9w SDS-PAGE 7%

73.

74.

T B R ol g R fefRa fsar amor & af 7w a1 60 kDa g gfra miar &1 37

Syt # Ry gee e s e 79T 8 7

1.

2.

3.
4,

Qﬁgw@%?ﬁﬁ#w%ﬁaﬁwmwmm—w
!

Mﬁﬁomamwmﬁwgaﬁﬁwdﬁaﬂm#?maﬂwwﬁmw
* T o an ol wiE @ g o e g €1

Ny wd g vl 3t Su-gEa o At gt & R anfaw a warT gl &1
g mdiT veae B & v o 75 SDS ETeT T TER @ ol W wre & ot B

The molecular mass of a protein determined by gel filtration is 120 kDa. When its mass is
determined by SDS-PAGE with and without B-mercaptoethanol, it is only 60 kDa. What is the
most probable explanation for these observations?

1.
2,

3.
4,

Protein is a dimer in which two identical chains are cross-linked by disulphide bond(s).
Protein is a monomer of molecular mass 60 kDa but it is excluded from the gel matrix due
to strong repulsion between the gel matrix and the protein.

Protein is most likely to be composed of two sub-units having identical molecular mass.
Protein is a monomer but it is nicked into half its size by SDS.

qvw o ar @ w9 (A, B,C, D ¥ 51 M) opry o @ wRT aay Y TR ET RiE -
g (B-ME) # w7 Sy v am-aqarh a@e SDS-PAGE w waifers #v gardl &1
# R WO AT ) Ve oeaT T -y gearel B UF WRRRrT §we TEmEard
nﬁwﬁﬁmwﬂﬂmmmfﬁmﬁﬁﬁm$ﬁwwé@ﬁwmw?:

W MarkoL

(Kd)

220 - — L] _— ———

100 = -—

A w—

A B c D

Ay F & #ia—dt gRaT qet 87

—

A( pepsin), B (papain), C (3-ME), D (papain, followed by anti-idiotype immunoblot)
A( papain), B (pepsin), C (papain, followed by anti-idiotype immunablot, D

(BME)

A (papain, followed by anti-idiotype immunoblot), B (papain ), C ( pepsin), D
(S-ME)

A (8-ME), B (papain ), C ( pepsin), D (papain, followed by anti-idiotype immunoblot)
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Mouse IgG is left either intact (left lane in A, B, C, D) or digested with papain or pepsin or treated
with (3-mercaptoethanol (B-ME) and run on non-reducing SDS-PAGE and stained with Coomassie
blue. In a separate experiment, papain-digested products are immunoblotted with an anti-idiotypic
monoclonal antibody. Following four profiles are attributed to each of these treatments.

MW MarkeL
{Kd)

1) b
50 —— — ——
2% —

A B C D

Which one of the following possibilities is correct?

A( pepsin), B (papain), C (8-ME), D (papain, followed by anti-idiotype immunoblot)
A( papain), B (pepsin), C (papain, followed by anti-idiotype immunoblot,D (#ME)
A (papain, followed by anti-idiotype immunoblot), B {papain ), C ( pepsin), D (3ME)
A (#ME), B (papain ), C ( pepsin), D (papain, followed by anti-idiotype immunaoblot)

T ¥ R o7 v © aenfed BT &

1. 1GTP, 3 NADH, 1 FADH,, 2 CO,
2. 2GTP, 2 FADH,, 6§ NADH, 2 CO;,
3. 4GTP, 6 NADH, 4 FADH,, 2 CO;,
4. 32 GTP, 2 NADH, 4 FADH,, 4 CO,

The citric acid cycle in respiration yields:

1 GTP, 3 NADH, | FADH,, 2 CO,
2 GTP, 2 FADH,, 6 NADH, 2 CO,
4 GTP, 6 NADH, 4 FADH,, 2 CO,
32 GTP, 2 NADH, 4 FADH,, 4 CO,

bl e

Wﬁm#@a(PS)a@Wmmw@vaﬂﬁmﬂ#(RBCs)aﬁﬁﬁmmwwmgﬁ
T 9% Rer vt &7 amywt 9 PS Wﬁamﬁwmm%m?;mmﬁg
%W(PSE)WWWWmeﬁmmﬁwﬁmm
W T 93T @ 6E o B gEa B

RBCs — inside out vesicles— PSE — Thin Layer Chromotography (TLC)
RBCs — right side out vesicles 5 TLC —»PSE

RBCs - PSE — Inside out vesicles —»TLC

RBCs — PSE —» TLC -» Inside out vesicles

W=
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Phosphatidyl serine (PS) is mostly located in the inner bilayer of plasma membrane of red bloed
cells (RBCs). You have to prove this fact about PS by an experiment, You are provided with PS-
specific lytic enzymes (PSE) and other reagents needed.

Identify the correct sequence of experimenis to be carried out to settle this issue.

RBCs — inside out vesicles— PSE — Thin Layer Chromotography (TLC)
RBCs — right side out vesicles 5TLC —PSE

RBCs — PSE — Inside out vesicles -»TLC

RBCs —» PSE — TLC — Inside out vesicles

BN

ATP-9Ra w7 ATP %! ADPvT wivec § w7 amEfeT #vd & 3
srrEr BTl &) Breeht & sv—9r oo @ oy 99g ova & | 59
PR ARRTE e gBRES FfreRl g e &1 e @
et 7t &7

1. P- e & 9w ggEwdiay ORIGA (e WSl B & G wE B @it By @ 7 Srepieiony
wva ¥ 3ilv amga! & gRaew @ W o v oY on 8

2. F-mor # v gr Rrooht @ =@ & Rerr HY waorar @71 999 ATP gvaiyor 9Ra av3 @
Rre wva ¥/

3. V-onyw & vy w7y o & URagT @ foTY diccw HavRi @7 99T @vd B

4. ABC 7rso gyans @y S9BH @ i Brooft @ sre—yr warlenT avd 8

ATP-driven pumps hydrolyze ATP to ADP and phosphate and use the energy released to pump ions
or solutes across a membrane. There are many classes of these pumps and representatives of each

are found in all prokaryotic and eukaryotic cells. Which of the following statements about these
pumps is NOT correct?

1. P-type pumps are multipass transmembrane proteins which phosphorylate
themselves during pumping and involve in ion transport.

2. F-type pumps normally use the H' gradient across the membrane to drive the
synthesis of ATP.

3. V-type pumps normally use voltage gradient for transport of small molecules.

4. ABC fransporters primarily pump small molecules across cetl membrane.

IFHBIAT FToll & AR TG WIET GRew # W77 & ey ¥ ¥ "IN Sy gege v o #
yarn-a7 11 wyae: ergoloias #or @ ggear aF # R vear B

wwre—aa | aceradiv et ¥ WMWowr & grev Ao oy omar 21

wrEehmT Bef afew a7 fifdwr ¥ difaa wear &/

ATP Rdw egenfaerT =1 & Odar A srev [eomar gor Rerr g &4

TRIGT Tl @7 (=1 A © Prv—wr "araT wd 87

1. AABawC 2. A,BakD 3. BCaRD 4, C,Dair A

COwWp

Following are statements related to the organization of the four major protein complexes of
thylakoid membrane,

Photosystem 11 is located predominantly in the stacked regions of the thylakoid membrane.
Photosystem 1 is found in the unstacked regions protruding into stroma.

Cytochrome By f complex is confined to stroma only.

ATP synthase is located in the unstacked regions protruding into stroma.

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

1. A BandC 2. A,BandD 3 BCand D 4, C,Dand A

Rt oy sreear # ‘0’ BT wEmrd S Rem &1 g8 dar v 5 200 s ot
W SiwaT e A wo Gfows WWEM 59T oT ) 59 DHY § IF IR R war

A, 7w Fiftrer o ® @fovs SR @ W aRnar a8t & '

B. 39 3k oiF waror 7@ & F gt gt st 4 oifRs RElaT @1 Bl ol &y
C. 79" &iRrpwy @ Ren war ©ifong Ravr aghye #1

D. yu7 wiftas & ginF @il ¥ @ et ve ¥ a9 3 99T aerET 2

oyeley Fe A o sl-wr 9giaT uog 87

1. AsvB 2. BakD 3, wFA 4, B,CakD

79. A bacterial population has a plasmid with copy number ‘n’. It was observed that on an average in

80.

one out of 2™ cell divisions, there was spontanecus plasmid curing. It was inferred from the
observation that:

A. Each cell division does not have equal probability of plasmid curing.

B. There is no evidence for any mechanism of plasmid segregation in the
two daughter cells.

C. Plasmid distribution to daughter cells is random.
D. Each plasmid has an equal chance of being in either of the two daughter cells.

Which of the combinations of above statements is true?

1. AandB 2. BandD 3. only A 4, B,CandD

MEDLc coly (% labeting)

Time: {raurs)

) e warr & ifrerst @t 30 fe aw el e F e RfsT BT T 599 O
qreTH B ger 08 AT | 990 9w R Resr—itg arafidT R o siv st o
SHIRTT 79 TP & I 1391 T AT & RTHT & IRIT FTT~HTT AT W A R
Pl g3 Bl w1 Reeyer Brar 911 g GROEF @ e W Ivgad R @ el e T
w ¥ e ¥ fafed st 5F @Rl o1 aftea Wi @ o @ w7 § RO afidT 7
T Qe HTgT » IurT qear &1
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FW 3f wANT B e & v gY, 4w SNga /Y 7T o

A, %ﬁ;ﬂaﬁmﬁmﬁﬁmwﬁs-m#wmﬁ : SRl e A
/

B. wyw AfeT wifeRi & voe B9 & v 3 w8 7 smafy afefig B

C. WW@W#WMt;oWa%WWW?J

D. as?ﬁm—awa:‘?gvfsiaﬁmwﬂﬁﬁ?WG,mlSa@#a@waﬁsﬁ?#;

IwieT weAt @ e watorl! ¥ o et wet &

1. AswB 2. Baik C 3. Cakr D 4, AsR D

Miinbic cedls (% Mabesiad)

Timw (henra)

In a given experiment the cells were labeled for 30 minutes with radioactive thymidine. The
medium was then replaced with that containing unlabelled thymidine and the cells wdre grown for
additional time. At different time points after replacement of medium the fraction of mitotic cells
were analysed, Based on the results obtained, the above figure was drawn which shows the
percentage of mitotic cells that are labeled as a function of time after brief incubation with
radioactive thymidine.

Considering the above experiment, the following statements were made:

A. Cells in the S-phase of the cell cycle during the 30 minute labeling period contain radioactive DNA.
B. It takes about 3 hours before the first labeled mitotic cells appear.

C. The cells enter the second round of mitosis at ts hours. .

D. The total length of the cell cycle is about 27 hours with G, being more than 15 hours.

Which of the combinations of the above statements is correct?

1. Aand B 2, BandC 3. CandD 4, Aand D
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D. o7 @i # IPTG @ & sger fwy rar & @ P-doifeew a1 weolvor gy &)
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IEelaT e By BiT—ar agor g8 2v
1. A D3k F 2. BCaw E 3. AACak F 4, A,C3NE

Mutants of lac ¥ (Y} gene of E.coli do not synthesize the lactose permease protein. The following
statements refer to the behaviour of lac Y mutants under different experimental conditions.

A, No synthesis of B- galactosidase when Y cells are induced with lactose,

B. Synthesis of B- galactosidase when cells are induced with lactose,

C. No synthesis of B- galactosidase when cells are induced with IPTG.

D. Synthesis of - galactosidase when cells are induced with IPTG.

EThe cells induced with IPTG cannot grow in the presence of TONPG (TONPG is a
compound, whose uptake is mediated by lactose permease and cleaved by B- galactosidase to
release a toxic compound),

F. Cells induced with IPTG can grow in the presence of TONPG,

Which combination of the above statements is correct?

l. A DandF 2. B,Cand E 3. A/CandF 4, A/Cand E
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The semiconservative nature of DNA replication was established by Meselson and Stahl in their
classic experiment with bacteria. They grew bacteria in NY.NH,C! containing medium, washed and
then incubated in fresh medium with N**- containing compounds and allowed to grow for three
generations. CsCl density gradient centrifugation of isolated DNA established the nature of
semiconservative DNA replication. The pictorial representation below shows the position of
differentially labeled DNA in CsCl density gradient.

N¥ DNA

N4/N'5 DNA

N3 DNA

Had the DNA replication been conservative, what would have been the pattern?

-
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HeLa cell exiract was used to study transcription of a gene X having six introns. RNA Pol II
complex containing all associated proteins was isolated from actively transcribing system and
subjected to proteome analysis. Results showed the presence of both splicing 2nd capping enzymes
in the complex. When transcription elongation was inhibited by flavopiridol, polymerase complex
contained only capping enzymes. When phosphorylation of the CTD domain of Pol II was inhibited
by a kinase inhibttor, the complex contained neither splicing nor capping enzymes. From these
results, following conclusions were made:

A, Transcription of gene X is coupled to mRNA capping.

B.  Transcription elongation is coupled to splicing,

C. Phosphorylation of CTD is required for the recruitment of capping and splicing
enzymes.

D.  Both capping and splicing of mRNAs occurs simultaneously,

Identify the correct set of conclusions:

1. A,LBandC 2. B,Cand D 3. C,Dand A 4. D,AandB

Sfarer % vE gidfiierss yaen ¥ wARRRT B9 o weE gl o N-wisise AR &1 39
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1. BaR C 2. A3RB 3. AsR C 4., AdR D

In bacteria, N-formyl methionine is the first amino acid to be incorporated into a polypeptide chain.
Accordingly, one would think that all bacterial proteins have a formyl group at their amino
terminus and the first amino acid is methionine, However, this is not the case, because of the
following possible reasons.

A. Deformylase removes the formyl group only during or after the synthesis of the polypeptides.

B. Aminopeptidase removes only the amino terminal methionine,

C. Aminopeptidase removes the amino terminal methionine as well as one or two additional amino
acids.

D. Deformylase removes the formyl group as well as amino terminal methionine and adds one or

two amino acids to it.

Choose the combination of correct answers from the following:

1, Band C 2. AandB 3. AandC 4, AandD
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85. Bacteriophage X is a temperate phage. Immediately after infection, viral specific mRNAs for N and
Cro proteins are expressed followed by early mRNAs. At the commitment phase, either lytic cycle
starts with the expression of genes for head tail, and lytic proteins or lysogenisation cycle begins
with the expression of repressor and integrase genes. During induction of lysogens both INT and
XIS proteins are needed along with host factors, Out of the four processes below, some govemn
integration of viral genome and its excision?

A, Repression of transcription

B. Retroregulation

C. Rearrangement of viral genome
D. Repression of iranslation

Identify the correct set of combination:

i. AandB 2. BandC 3. CandD 4, Dand A
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86. InE coli, recA gene is involved in recombination as well as repair and dnaB gene is involved in
unwinding of DNA double strands during replication. Which of the following statement is/are
correct about Rec A and Dna B?

A. Mutation in E. coli recA gene is lethal.
B. E. coli with mutated dnaB gene does not survive.

$/75POKM2—3AH—3A
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C. Dna B after unceiling DNA double strands, prevents further reannealing at the separated
strands.

D. Rec A gene is involved in SOS response and helps DNA repair.

The correct options are:

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

spireETEer IRNA Rrelewrsr @ fom @l spfiat arar @7 o9 wve 9t geldl gagem t(RNA o)
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= & & wet WHE @ a99q S
. Asv B 2. Aaiv C 3, Bak D 4. BakC

The challenges faced by aminoacyl tRNA synthetases in selecting the correct amino acid is more
daunting than its recognition of the appropriate tRNA, In case of amino acids with similar
structures like valine and isoleucine, this challenge is met by the enzyme possibiy through its

A. catalytic pockel.
B. editing pocket.
C. anticodon loop,
D. acceptor arm.

Choose the correct set from the following;

1. Aand B 2. AandC 3, BandD 4, BandC

p24 HIV 2} v uscaye! iplg gidi @) v amr Rory & @i afvgfy @ @9 ygv et 81 0%
HIV @rft & v @) ara p24 siv p24 @ Rws shfe a7 SuRul # oig wwaT 7 sawr @

w8 e # gfe @ #t wEd v A #WW—WQHWTWW#@?W#W
P -

"R A = B
A, p24 drew 5 Rem & 4 a.  Rym-o= gy e
B. #m & gfo-p24 sfifte g wv | b. g T @ oo s g LIV
wTE | ‘ B gy
C. #-p24 gfofts @7 wer p24 & | c. 6w & GrefiE amver
¥+ & HGY YR B ofrer &

WE GHTT & TIT By
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p24 is an important core protein of HIV. This protein i3 abundant during active replication of the
virus. The serum of an HIV patient was examined for the presence of p24 and antibody against p24
for proper diagnosis of the infection stage. Match the clinical observations in column A with the
inferences in column B.

Column A Column B
A, p24¥is presentin  the serum. a. viral latency
B. Anti-p24 antibody is high in | b. progression of HIV from
the serum. latency to Iytic stage
C. Anti-p24 antibody begins to | c. early stage of infection
decline  with  cormresponding
increase in p24.
Choose the correct matching
1.  A-aBb,C-c 2. A-b,B-a,Cc
3. A-,B-a,Cb 4. A-c,B-b,C-a
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Epidermal growth factor (EGF) is needed for growth of almost all cells. EGF receptor is a
transmembrane protein having an extracellular ligand-binding domain, 2 transmembrane domain
and a cytosolic domain of protein tyrosine kinase (PTK). Binding of EGF to the receptor activates
PTK resulting in activation of transcription factors through intracellular transducers. In cell type A,
much of the extracellular ligand-binding domain is deleted by proteases such that cytosolic domain
of PTK becomes constitutively active whereas cell type B is having normal EGF receptor. What
will be the best-fit graph for the growth of the cultures of cell type A and B in complete medium in
presence (+) and absence (-) of EGF?
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A particular type of cancer cell undergoes apoptosis by both extrinsic and intrinsic pathways when
treated with a chemotherapeutic agent X. Caspase 8 and Caspase 9 are the initiator capases
associated with extrinsic and intrinsic pathways respectively. Now, if caspase 9 is silenced in the
cancer cell by shRNA transfection, what will be the best-fit graph for apoptosis scenario in the
cancer cell when treated with agent X?

[Jcenbators transtection  EZcoll after ranatection
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1. A3RD 2. ABar C 3, 7.7 B 4, Bak D

Afler successive surgery and chemotherapy, the tumor of a breast cancer patient subsided.
However, after almost 5 years, the tumor relapsed in a more aggressive manner and did not respond
to the conventional chemotherapy delivered earlier. The following postulations were made.

A. Chemoresistant cells were persisting within the tumor even after therapy.

B. A population of quiescent cells existed, which under favourable conditions, ransformed to new
tumor cells.

C. High ABC (ATP-Binding Casselle) — transporter expressing cells persisied in the breast during
chemotherapy.
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D. Breast tumor cells which may have migrated to other tissues, returned to the breast
immediately after chemotherapy was terminated.

Which of the above combination of statements is true?

1, AandD 2. A /BandC 3. only B 4 BandD
Baﬁﬁmﬁw%wmﬁa}mﬁwmmﬁﬁvw?:

so-gegrrenegfrT (afa-lg) WRRS Sva B BT T vorER ey &)

wir-lg or CDA0 ot syav B sy o7 gyirqwaw svar &1

#R-lg aur CDAO e o 1L-4 waer B #ifirer @ ygeiqu ok 1g-G1#% aRadfy o)
STET HYar 8/

wa-lg @ 1 L4 svar sgeigeaT at o7 @ & vy IgE P AN gRFT errev wvar &

 awp

W@WW?WWBW&?W&W#CNO#W&‘W#@H##
PI7—+ft ey wet &7

IE B HRmma B g 9Ra war &
7F B #fmml @ 5y o Iy o o) [gG1 @ aiv aRwfT & sorar £/
7F Ig & & 1gE @t ailv a7l o wfMIRT wear &1

7 Ig 77 @ 3t 1gG1 s IgE 3% aiv gRad o) afRa aver # aar B BB I
P STRT Har &

-h}dh.):-l

Following are the experimental observations made on treatment of B cells:

A. Anti-immunoglobulin (anti-Ig) antibody treatment results in B cell apoptosis.

B. Anti-Ig plus CD40 ligand treatment results in B cell proliferation.

C. Anti-Ig plus CD40 ligand plus 1L-4 treatment results in B cell proliferation and
swilching to 1gG1.

D. Anti-Ig plus 114 treatment results in less B cell proliferation but switching to IgE.

From the above observation, which one of the following is the correct interpretation for the role of
CD40 in B cell function?

1. Induce death of B cells.

2. Rescue B cells from death and Ig class switch to [gG1.

3. Inducing Ig class switch to IgE.

4. Induce Ig class switching to both IgG1 and IgE and inhibit B cell proliferation.
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93, A potentially valuable therapeutic approach for killing tumor cells without affecting nonmnal cells is

94,
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the use of immunotoxins. Immunotoxins constitute monoclonal antibodies against tumor cells
conjugated to lethal toxins. Which of the following molecular approaches do you think is NOT
appropriate for generating tumor cell-specific immunotoxin that will not kill normal cells?

1. Cell surface receptor binding polypeptide chain of toxin molecule should be replaced by
monoclonal antibodies against a particular tumor cell type.

2. Constant region Fc domain of tumor cell specific monoclonal antibody should be replaced by
ligation of toxins.

3. Variable region F(ab), domain of tumor cell-specific monoclonal antibody should be
replaced by ligation of toxins.

4. Inhibitor polypeptide chain of toxin should be conjugated to F(ab); domain of tumor cell
specific monoclonal antibody. '
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1. ABar D .2, ABar C 3. B,Cak D 4, A,Car D

Flowers represent a complex array of functionally specialized structures that differ substantially
from the vegetative plant body in form and cell types. Following are statements made regarding
floral meristems.

E. Floral meristems can usually be distinguished from vegetative meristems by their larger size.
F. The increase in the size of the meristem is largely a result of increased rate of cell
division in central cells.
G. The increase in the size of the meristem is due to larger size of the cells, which in turn
results from rapid cell expansion only.
H. A network of genes control floral morphogenesis in plants.

Which combination of the above statements is true?

I. ABandD 2. A,BandC 3. B,CandD 4. A CandD
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Three embryos, X (wild type), Y (mutant for biceid) and Z (mutant for nanos) were injected with
bicoid mRNA in their posterior pole at early cleavage stage. What would be the phenotypes of the
resulting embryos?

1. Embryo X will develop head on both anterior and posterior side, while embryos Y and 2
will develop head on posterior side only.

2. Embryos X and Z will develop head on both anterior and posterior side, while embryo Y
will develop head on posterior end only,

3. Embryos X, Y and Z will develop head on both anterior as well as posterior side.

4. Embryo X will develop head on anterior side, embryo Y will develop no head, while embryo
Z will develop head on anterior as well as posterior side.
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In C. elegans during embryopenesis, an anchor cell and 6 hypodermal vulval precursor cells
{(VPCs) get involved in forming the vulva. If 3 of the hypodermal VPCs are killed by a laser bearn,
anormal vulva is still formed. This could be due to the following possible reasons.

A. Six hypodermal VPCs form equivalence group of cells, out of which only 3 participate in
vulva formation and 3 cells remain as reserve cells.

B. When 3 hypodermal VPCs are killed, the 3 neighboring hypodermal non-VPCs get freshly
recruited.

C. Anchor cell functions as an inducer which can induce epithelial cells of the gonad to
pget recruited to compensate for the loss.

D. Anchor cell acts as an inducer which can spatially induce only 3 hypodermal cells to
form the vulva.
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Which combination of the above statements is correct?

1. AmdB 2. BandC 3. CandD 4 AandD
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1. AsikB 2, Cak'D 3. BakR D 4, Baw C

In tadpoles, if the tail is amputated it can regenerate. However, if the tail is amputated and then
exposed to retinoic acid, it develops limbs instead of regenerating the tail. This could be due to the
following reasons:

A. Retinoic acid is a morphogen and induces genes responsible for limb formation.

B. Retinoic acid raises the positional values in that region for limb development to take place.

C. This is a random phenomenon and is not well understood.

D. Retinoic acid possibly acts as a2 muiagen and the phenotype observed is a result of

several mutations.

Which combination of the above statements is true?

1. AandB 2. CandD 3. BandD 4, BandC
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REST OF THE CELLS
MICROMERE OF BLASTULA

Maternal factors
Otx R-catenin

I |
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C. Pmarl @7 9fi—apf
D. HesC &1 gf—arf
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A-2,B-1,C-1,D-2
A-1,B-1,C-2,D-2
A-1,B-2,C-2,D-1
A-2,B-2,C-2,D-2
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98. In sea urchins, a group of cells at the vegetal pole become specified as the large micromere cells.
These cells are determined to become skeletogenic mesenchyme cells that will leave the blastula
epithelium to ingress into the blastocoel. This specification is controlled by the expression of Pmarl
which is a repressor of HesC. HesC represses the genes encoding transcription factors activating
skeleton forming genes. The gene regulatory network is given below.
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Pmar1
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Below, column I lists the experiments carried with mRNA/antisense RNA of different genes
injected into single-celled sea urchin embryo while column II lists the developmental outcomes,

Match the following:
Column I
{injection of)
A. mRNA of Pmar] 1.

B. mRNA of HesC
C., Antisense of Pmarl
D. Antisense of HesC

Which of the following combinations is correct?

A-2,B-1,C-1,D-2
A-1,B-1,C-2,D-2
A-1,B-2,C-2,D-1
A-2,B-2,C-2,D-2

E oo o

Column II

{(developmental outcomes)

All cells will start ingressing into the

2. Skeleton mesenchyme will not be formed
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Cytonkelstal changen

1. BaiR C 2. A3iRC 3. A3leD 4. B3R D

99. Which of the following cellular communications shown below will override the process of normal
development and lead to cancer? :

C. mn_ D. : ‘
o
=)

.1
&3

Cytoakulstal changes

1. BandC 2. AandC 3. AandD 4, BandD
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wreyt & wd # ol uge a gl w7 e & Rema avfe g smwifta @t arh 8 sk
FOF YT FHTA-FEAIT 570, P BT wrhaer gar &1 g9 W F Fr su w e G

(A) F@Rf¥e e aiivb &Y oW # ggv a7 & fATHrT B &

(B) #wlfrer C aiv D gw wifevet silv aroatadifear # uv ard &1

(C) Ry wer & Shary vl ¥ W, a yaw &1 R waite ames Wy F gk
glar 81

(D) By yar & ey wielka § 4 b 9orw &1 ToRfee walfie e w9 § [Rala
g7 &1

&V 37 77 Femt &7 e § & siv-wr 9919 wEr 87
1. A,Ba3RC 2. A,C3RD 3. B,.CcakRD 4. A,B3ND

In plants, the energy of sunlight is first absorbed by the pigments present in their leaf cells followed
by the fixation of carbon through photosynthesis. Consider the following statements.

(A) Chlorophylls a and b are abundant in green plants.

(B) Chlorophylls c and d are found in some protists and cyanobacteria,

{C) Out of different types of bacteriochlorophyll, type a is the most widely distributed.
(D) Out of different types of bacteriochlorophyll, type b is the most widely distributed.

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

1. A,BandC 2, A,CandD 3, B,CandD 4, A,BandD

MERT F@NHYT B TRecC oo @ aaqd Yongd 8/ Je wERe Ry gorgy @ walf 4 gv
o Ay 7 8

(A) v= weq) @7 TRET RERT 8 G GU-3rgal @T &7 BT &
(B) 7rmze Rewdwr ot vwr gord # o7 wiwlRer waw Rerr gid &1

(C) =M gv-godst & worer vo givitw wqE ‘8% Br B

(D) 2RT & Tl Fmifor #var gon v WheiRe wae diftmm st 21

TERe Reww & dod ¥ ow Ry el o7 77 § & siv—ur watery ot 87
1. A BaikC 2. A,Cak D 3. B,Car D 4, A,BaRD

Nitrate reductase is an important enzyme for nitrate assimilation. Given below are some statements
on niirate reductase enzyme:

(A) Nitrate reductase of higher plants is composed of two identical subunits.
(B) One subunit of nitrate reductase contains three prosthetic groups.

(C) One of the prosthetic groups attached to both subunits is heme.

(D) One of the prosthetic groups complexed with pterin is magnesium.

Which one of the following combination of statements on nitrate reductase mentioned above is
correct?

1. A,BandC 2. A CandD 3. B,.CandD 4, A,BandD
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(B) mfow i ard
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1. A,BavC & gfda Rera ¥ 2. Ak Bamw gl Ram @
3. Adiv Cammd gleg e 4 4. Bk C o & gfia fear &

A farmer growing a particular variety of grape plants in vineyard, observes the following:

(A) Fruit size normally remained small.

(B) Natural seed abortion.

(C) Development of fungal infection as the pedicels are small in size due to which moisture is
retained in the bunches of grapes.

Experts suggested spraying gibberellic acid during the fruit development. This treatment would
help in getting vid of

1. A,BandC 2. only Aand B

3. only AandC 4, onlyBandC

v gyl & R g el g sigwe @ ordt ) 9F gerer wel 9qa: e @) [
mr-2uf @ o med ¥ e By 5T g9 T 9y gy wed @ el 9 g9 8

(A) PRI A TaT: 16T SN YN—dic FHIT & JJH &y 8/

(B) wreh®in B g9QT: &ToT FHIeT BT AgHT Fear 2

(C) frerpin vy wReefy &t Fafag #vd &1

(D) wielgfan Aid gorr & J74a Siv gRawam @ Wao § wag & 81

FV QU TV P F AW 97 AR & W pl—wr gy oet 87
1. A,BairC 2. B,Cakr D 3, C,Daiiv A 4. A,Baiv D

Light is perceived by various photoreceptors in plants. The photoreceptors predominanily work at
specific wavelengths of light. Some of the following statements are related to the functions of plant
photoreceptors,

(A) Phytochrome A predominantly perceives the red and far-red light.

(B) Phytochrome B predominantly perceives red light.

(C) Cryptochromes regulate plant development.

(D) Phototropins are involved in blue light perception and chloroplast movements.

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

1. A,BandC 2. B,CandD 3, C,Dand A 4, A,Band D
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105.

1.

Asikk B 2. BaiR C 3. Caw D 4, Daiv A

From the following statements:

(A) Triose phosphate is utilized for the synthesis of both starch and sucrose.

(B) Triose phosphate is translocated to cytosol from chloroplast.

(C) Triose phosphate is confined to chioroplast and is utilized for synthesis of starch only.
(D) Triose phosphate is translocated from cytosol to chloroplast,

Which one of the following combinations is correct regarding starch and sucrose synthesis during
day time?

1.

Aand B 2, BandC 3. CandD 4, Dand A

<17 (mM) In the external medium
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1

100 200 300 400 &00 800 700

CI” (mM) in the external medlum

Shown above, is a graph representing the growth of different plant species subjected to salinity
relative to that of unsalinized control. Which of the following statements is NOT true?

1.

Plants in group IA are extreme halophytes while very salt sensitive species will be part of group
118 :

2. Plants in group IA are very salt sensitive and extreme halophytes will be part of group IIL
3
4. Non-halophytes, which are salt tolerant but lacks salt glands will be a part of group IL.

Halophytes, which can tolerate salt but their growth is retarded will be of part of group 1B,

wnﬁwﬁwaﬁwaﬁaﬁaﬁwaﬂh#aﬁﬁww?aﬂvﬁwﬁwﬁmmm
#1 5P BRI 5 Fvr F w lT-wr vaor wE 87
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afeT amw AT (AaRwry) # Rar daw var & |
a3 gy v Rl 4 o ey @ fAvda T @ &
RwraRw e YA R A v wr # 4

An experimentalist stimulates a nerve fibre in the middle of an axon and records the following
observations. Which one of the observation is correct?

Eall ol gl o

Nerve impulse is travelling in a direction towards ceil body.

Nerve impulse is travelling in a direction towards telodendrons.

Nerve impulses are travelling in both the directions opposite to each other.
Nerve impulse is not moving in either direction.

W?W#Wﬁm.ﬁmﬁmwﬁwwww%%ﬁwﬁﬁww
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1. A3 B 2. BaikC 3. CanD 4. 7w D
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107. Desert animals have longer loop of Henle compared to that of humans. It may be due to the
following reasons:

A. Long loop of Henle is associated with greater amount of vasopTessin secretion.
B. Inlong loop of Henle, the counter-current exchanger is more effective.

C. Long loop of Henle conserves more water. '

D. Long loop of Henle stimulates production of angiotensin IL.

Which of the above reason(s) is/are correct?

1. AandB 2. BandC 3. CandD 4, onlyD
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108. A boy eats a large serving of cheese having high amount of sodium. He hardly drinks any
fluid. Inspite of this, the water and electrolyte balance was maintained. Which one of the
following explanation is comect?

His aldosterone was decreased and alcohol dehydrogenase (ADH) was increased.
His aldosterone was increased and ADH was decreased.

There was no change in either of the hormones.

His sympathoadrenal system was stimulated.

B W=
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1. Asik B 2. BakC 3, Ca#RD 4, "D

109.  The blood volume decreased when a mammal was bled rapidly. However, the cardiovascular
changes resulting from hemorrhage could be minimized by the following compensatory

mechanisms:

A. Increased cerebral bloed flow.

B. Reduction of baroreceptor activity and stimulation of chemoreceptors.
€. Reabsorption of tissue fluid in blood.

D. Increased release of enkephalins and beta-endorphins.
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Which of the above is/are correct?

1. AandB 2. BandC 3, CandD 4. onlyD
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The stomach of a person was partially removed during surgery of a gastric tumour. Despite taking
a balanced diet, the person developed anemia. Following possible explanations were offered:

A.  Lower gastric secretion inhibits folic acid absorption

B. Protein digestion was disturbed in partial gastrectomy

C. Lower HCI secretion ftom stomach reduced iron absorption

D.  Lower secretion of intrinsic protein factor from stomach reduced VitB,; absorption

Which of the above explanations were correct?

1. AandB 2. BandC 3., CandD 4, AandD
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P1 P2 F, Progeny of the cross
between F| and P2
Phenotype | Red | White | Red Red White
RFLP
pattern

No. of progeny | 45 5 45 ‘5
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The RFLP pattern observed for two pure parental lines (P1 and P2) and their F, progeny is
represented below. Further, the P1 plant had red flowers while the P2 had white flowers. The F,
progeny was backcrossed to P2. The result obtained, showing the number of progeny with red and
white flowers and their RFLP pattems is also represented below.

P1 P2 F, Progeny of the cross
between F, and P2
Phenotype | Red | White | Red Red White
RFLP
pattern

No. of progeny | 45 5 45 5

Which one of the following conclusions made is correct?

1. The DNA marker and the gene for the flower colour are 10cM apart.
2. The marker and the gene for the flower colour are 5¢cM apart.

3. The marker and the phenotype are independently assorting.

4, The marker and the gene for the colour segregate from one another.
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112. Wild type T4 bacteriophage can grow on B and K strains of E. coli forming small plaques. #IJ
mutants of T4 bacteriophage cannot grow on E. coli strain K (non-permissive host), but form large
plaques on E. coli strain B (permissive host). The following two experiments were carried out:

Experiment I: E. coli K cells were simultaneously infected with two rZf mutants (¢” and &). Several
plaques with wild type morphology were formed.

Experiment II: E. coli B cells were simultaneously infected with the same mutants as above. T4

phages were isolated from the resulting plagues and used to infect E. coli K cells, Few plaques with
wild type morphology were formed.

Which one is the correct conclusion made regarding the /7 mutants, a” and b from the above
experiments?

1. The mutations a” and 5" belong to two different cistrons (experiment I) and there is no
recombination between them (experiment II).

The mutations a” and b belong to two different cistrons (experiment I) and they recombined
(experiment II). o

3. The mutations & and & belong to two different cistrons (experiment II) and they recombined
(experiment I).

4. The mutants " and & belong to the same cistron (experiment I) and they did not recombine
(experiment II).
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113. The following pedigree represents inheritance of 2 trait in an extended family:

114.

What is the probable mode of inheritance and which individuals conclusively demonstrate this
mode of inheritance?

Autosomal recessive, IT-2, 3 and IV- 1, 2 conclusively demonstrate the mode of inheritance.
Autosomal recessive, I-1,2 and I1-2 conclusively demonstrate the mode of inheritance.
Autosomal dominant, T1I- 2, 3 and IV- 1, 2 conclusively demonstrate the mode of inheritance.
X-linked recessive, II- 3, 4 and 5 conclusively demonstrate the mode of inheritance.
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114. Following is the diagram of a paracentric inversion heterozygote ABCDEFG/ABFEDCG involved
in recombination during meiosis I:

The consequence of this recombination will be the formation of

A. A dicentric and an acentric chromosome in meiosis I as the chiasmata gets terminated.

B. No dicentric or acentric chromosome but appearance of deletion and duplication in both
the chromosomes,

C. All non-viable gametes.

D. Non-viable gametes from crossover products.

Which of the above statements are correct ?

1. AandB 2. AandC 3. AandD 4 BandC
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115. An E. coli strain has metB/ (90 min} and /eud5 (2 min) mutations. It also has strd7 (73 min)
mutation and Tn5 transposon which confers streptomycin and kanamycin resistance, respectively,
inserted in its chromosome. The mutant strain was crossed with an Hfi strain that is streptomycin
sensitive and has a 4isG2 mutation (44 min) that makes it require histidine, After incubation for 100
min, the cells were plated on minimal plate supplemented with leucine, histidine and streptomycin
to select the metB marker. After purifying 100 of the Met* transconjugants, one finds that 15 are
His’, 2 are Leu” and 12 are kanamycin sensitive. The unselected markers are
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A. metB] and leud5 mutation. B. leudS and T3 insertion mutation.
Which of the above statement is correct and what is the position of transposon insertion?

1. A and before 73 min 3. B and before 44 min
3. B and before 73 min 4. A and before 44 min
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g% 1 — transversion, 792 — insertion, ¥ 3 — deletion

v7 1 — transition, v72 — transversion, % 3 — insertion
r7 1 — insertion, 792 —- transition, ¥ 3 — transversion
v7 1 — transversion, 792 — transition, ¥¥ 3 — insertion

Bow N

A chemist synthesized three new chemical compounds, M1, M2 and M3. The compounds were
tested for their mutagenic potential and were found to be highly mutagenic. Tests were made to
characterize the nature of mutations by allowing the reversion with other mutagens, The following
results were obtained:

Mutations Reversed by
produced by 2 Aminopurine Nitrous acid | Hydroxyl amine | Acridine orange
Mi No No No No
M2 Yes Yes No No
M3 No No No Yes

Which one of the following conclusions drawn regarding the nature of mutations by the compounds
is correct?

M1 — transversion, M2 — insertion, M3 — deletion

M]1 — transition, M2 -- transversion, M3 — insertion
M1 — jnsertion, M2 — transition, M3 — transversion
M1 — transversion, M2 — transition, M3 - insertion
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A —Scyphozoa B - Anthozoa C - Cubozoa D - Hydrozoa
A - Hydrozoa B -Scyphozoa C - Cubozoa D - Anthozoa
A- Anthozoa B - Cubozoa C - Hydrozoa D - Scyphozoa
A -Cubozoa  B-Scyphozoa  C - Anthozoa D - Hydrozoa
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117.  Four Cnidarians with the following characteristics were observed:

A.  Asexual polyps and sexual medusae; solitary or colonial; both freshwater and marine.
B.  Polyp stage reduced or absent, medusae with velum; solitary; all marine.

C.  Polyp stage reduced, bell shaped medusae: solitary; all marine.

D. All polyps, no medusae; solitary or colonial; all marine.

They can be identified to their respective classes:

A —Scyphozoa B- Anthozoa: C - Cubozoa D - Hydrozoa
A - Hydrozoa B- Scyphozoa C - Cubozoa D - Anthozoa
A- Anthozoa B - Cubozoa C - Hydrozoa D - Scyphozoa
A-Cubozoa  B-Scyphozoa  C - Anthozoa D - Hydrozoa

BN =

118. iﬁﬂ:ﬁ?faﬁwaﬂﬂaﬁﬁ#%(l)wﬁa@)ﬁwﬁ$mwww¥wm

FfeE A
1 0

m |1]40 18
LE 0]22 20

frr & & wig—ar mwer SIS F YE 7T WA AT TONF BT SRR BT )

1. 0.8,0.5 2. 0.6,05 3. 08,06 4. 0.5,06

118. The following table shows the summary of characters between two taxa based on presence
(1) and absence (0) data

Taxon A
1 0
fas]
= 1|40 18
O
u
= 022 20

Which of the following represents Jaccard’s coefficient and Sim

ple matching coefficient
respectively?

1. 08,05 2. 06,05 3 08,06 4. 0.5,0.6
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#ﬁﬁ;ﬁ@#a%mwmﬁmvﬁmgaﬁmmaﬁﬁv:

i, st ¥ 97 G 2 (i)
i eyt % <hr =t werd (1)
ii. v swedt apeemIREEY geoidt (A)
i v afwe AR G T (B)
iii. #2F & Paw wa ¥ ©
iii. aﬁd#ﬁwaﬁaﬁﬁ? (iv)
iv. v D)
iv. v wE# )
v, 9Rq W (E)
v. GG TS T8 ' (vi)
© Vi, TR frerftaeor aﬁ’ﬁ -4 (vii)
vi. TR mﬁmﬂ 7# v 8 3]
vii. At @ e T Q)
Vil i @ wmer e (H)
1. A - Rickettsia, B - Brucella; C - Wolbachia,

E - Agrobacterium; F - Acetobacier; G - Rhizobium;

2. A-Rickettsic,  B-Wolbachia;  C-Brucella;
E- ACetobacter; ¥ - Agrobacterium; G - Rhizobium,

3. A-Rickettsia; B -Brucella; C - Wolbachia;
E - Agrobacterium; F -Acetobacter, G - Azospirillum,

4.' A- Rl'ckeﬂsia; . B - Brucella, C - Wolbachia,
E - Acetobacter,  F - Agrobacterium; G - Azospirillum;

Identlfy the proteobactena based on the key given below:

i, Cause dlsease in humans (ii)
i. Do not czu.lsc dlscase in humans (iit)
i, An 0‘bhgate mtraccllular parasite (&)
ii. Not an obhgate intracellular parasite (B)
iii Lwe in msects (©)
iii, Do not live in insects (iv)
iv. Chemoautotrophic (D)

iv. Not Cheroautotrophic )

D - Nitrobacter;
H - Azospirillum

D - Nitrobacter;
H - Azospirillum

D - Nitrobacter,
H - Rhizobium

D - Nitrobacter,
H - Rhizobium.




v. Plant pathogen

v. Nota plant pathogen

vi. Fix nitrogen

vi. Do not fix nitrogen

vil. Associated with legumes
vii, Not associated with legumes

. A - Rickettsia,

E - Agrobacterium;

. A - Rickettsia;
E - Acetobacter;

. A - Rickettsia;

E - Agrobacterium;

. A- Rickettsia;
E - Acetobacter,;

B - Brucella,
F - Acetobacter,

B - Wolbachia;

F - Agrobacterium;

B - Brucella;
F -Acetobacter,

B - Brucella,
F - dgrobacterium

-]
[=Y

Out group
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(E)
(vi)
(vii)
(F)

(G)
(H)

C - Wolbachia, .

G - Rhizobium;

C - Brucella;
G - Rhizobium;

C - Wolbachia,
G - Azospirillum;

C - Wolbachia;
G - Azospirillum;

D - Nitrobacter,
H - Azospirillum

D - Nitrobacter,
H - Azospirillum

D - Nitrobacter,
H - Rhizobium

D - Nitrobacter,
H - Rhizobium,

lzo.ﬁw##ﬁa—mmﬁgﬁﬁwwmmﬁwﬁmﬁﬁmwwmvw??

QOut group

ot

Out group

=

+—+ B
9

!
1 D

LA

|
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120. Which of the following phylogenetic trees appropriately uses principle of parsimony?

121.

121.

Out group 2 Out group

@
=
‘m

owgrowp 4 out group
H —c H 44—
s c @& ] 1 [ L]
B B
b i g b ) [
d A o
jfi q A
f D i1

ﬁmwwﬁaﬁwwm—wﬁﬁﬁmmﬁﬂmﬁgﬁﬁvﬁﬁﬁmg
o ¥} qEer BT

Paeilotaceae

Equlsetaceae

o— o

| Marsileaceas

! Polypodlaceas s.1.

1.a)a$@mb)mmmﬁwﬁmc)mmaaﬁw
d) Aoy, €) wfar wew—w, f) g,
z.a)wmb)mw—mc)ﬁmw#wwﬁmd)m
&) Ao, f) o sEeg Feram
3.a)qﬁﬂfw—mb)d?wgm=ﬁwﬁammo)sﬁﬁ,d)ﬁwmym
e) we argarem, 1) ond, oravg FAET
4. a) Prywftore, by v srgaem, ) Feiey, d) AargurHT REET,
¢) gy wew—-v, f) o ITeE ToHIPT

Identify the characters shown in the diagram depicting phylogenetic relationships among
major groups of ferns and femn allies.
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Psilotaceae

! Equisetaceae

I Marsileaceae

4 Polypodiaceae s.|.

1. a) Roots absent, b) Sporangiophores, c) Vertfcal, interrupted annulus,
d) Heterospory, €) Leaves scale like, f) Elaters.

2. a) Roots absent, b) Leaves scale like, c) Sporangiophores, d) Elaters,
e) Heterospory, f) Vertical, interrupted annulus

3. a) Leaves scale like, b) Sporangiophores, c) Elaters, d) Heterospory,
€} Roots absent, f) Vertical, interrupted annulus.

4. a) Heterospory, b) Roots absent, c} Elaters, d) Sporangiophores,
e) Leaves scale like, f) Vertical, interrupted annulus.

T/ TV GHE A B wew & wnr wwmg oy
a. FTaRIe

b. gy 77

C. War a9

d. sv-gwmleaif Ay 77

¢. IwEleTf Fde a7

f. owrefoRet o wofureft 7

8. grbfontft opf wargoff o=

h. Twrsieeht one weryf a7

1. a-flex, b - Dichanthium, c - Abies, d - Pinus, e — Acacia, f - Anogeissus,
g — Cinnamomum, h - Dipterocarpus

2. a- Dichanthium, b - Abies, c - llex, d - Pinus, ¢ — Acacia, - Anogeissus,
g — Cinnamomum, h - Dipterocarpus

3. a- Dichanthium, b - Abies, ¢ - Hlex, d — Pinus, e — Dipterocarpus,
f— Cinnamomum, g — Acacia, h - Anogeissus

4. a- Anogeissus, b - Dichanthium, ¢ - Hex, d — Pinus, e — Acacia, f - Abies,
g — Cinnamomum, h - Dipterocarpus

Assaciate the forest/vegetation type with the plants:
a. Grass lend

b. Subalpine forest

¢. Shola forest

d. Subtropical pine forest

e. Tropical thorn forest

f. Tropical dry deciduous forest

g Tropical semievergreen forest

h. Tropical wet evergreen forest
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1. a-llex, b - Dichanthium, c - Abies, d — Pinus, € — Acacia, - Anogeissus,
g — Cinnamomum, h - Dipterocarpus

2. a- Dichanthium, b - Abies, ¢ - llex, d — Pinus, e — Acacia, - Anogeissus,
g — Cinnamomum, h - Dipterocarpus

3. a- Dichanthium, b - Abies, c - Ilex, d — Pinus, e — Dipterocarpus,
f— Cinnamomum, g — Acacia, h — Anogeissus

4. a- Anogeissus, b - Dichanthium, ¢ - Ilex, d — Pinus, e — Acacia, f - Abies,
g — Cinnamomum, h - Dipterocarpus

123. zof @} qacft 5 ong warh yrifle geareear @ gW @ wof # vk wmee Fed ¥

A g ou-0 o7 @ o fBera sid omd & o YawT oY el e g9 ov a1d Gaw o
st fFemrT gt & oy 379 g § sEre-velyr & vag 87 o oW

B. oW-uv g7 & any aqcht & wifowr golen o udt §F smMEeT a7 # Govawy, WEEITT gTN
gy [g=rr 8t oo 8

C. 9-3v g fwmer sl ond & 7 §v sawiforg wioviy & oRo o e 2t okt & oo
Wﬁ%am?!mwmwwwémm—mwﬁw
g Wit 8

owlTT A § pi-ar/B—-a qEt &
1. A,BairC 2. A 3. smAsiNC 4. g BsRC

123. Possible explanations for the age related decline in primary productivity of trees are:

A. As trees grow larger with age, they have more tissues that respire and loose  energy and
proportionately less leaf area to photosynthesize,

B. Nutrient limitation by nitrogen due to reduced rate of woody litter decomposition as forest ages.

C. Astrees become larger, water transport to the top conopy leaves becomes limited because of
increased hydranlic resistance. This results in reduced stomatal conductance and reduction in
photosynthetic rate.

Which of the above is/are correct?
1. A,Band C 2. only A 3. onlyAandC 4, onlyBandC
124, ool & 0 e o g€ RergT @ 7 ol ser g & A7 gelag Ry o E

A. R @ 9w wvrT
B. o= &% Gegar

C. o= gt wv

D. @ g7k

A= ¥ & piv-or g8t aava &

1. A,Bsir C 2. ACar D 3. A,BakD 4. B,Calk D
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124. Species characteristics that make them more prone to extinction are listed below:
A. High degree of specialization
B. High sexual dimorphism
C. High trophic status
D. Short life span
Which of the following is the correct combination?

1. A BandC 2. A,CandD 3. A/BandD 4. B,CandD

125, 19 @ 57 aiferar # waco qu @& SR W e & © sl waioT wet 87

olg—watl aicay ik o

A PRI B,|-vslewiT C|— Gaw

Ay TR B,-R<vena Cs- 77 77

As- FTE-TOTTT B3-!11?)')ﬁ?ﬂ C;-erfF

Ag- WTFT AT . B4-E‘W Cy-a1fT

1. A1-Bi—-C,4 2. A-B -Gy 3. A;-B;-C 4, Ay—-Bs-C

125. Based on the information given in the table below, which combination is correct?

Biographic zone Plant Animal

A, Mediterranean B,-Rhadodendron C, - Gibbon

A, Indo-Chinese B,-Dipterocarpus C;,- Jungle Fowl

As- Indo-Malayan Bi-Euphorbia C,-Takin

As- Peninsular India Bs-Deodar C.-Tbex

1. A-B,-GC, 2. A-B-C 3. A;-B,-C, 4 A-B,-C

126. v e 3wl @ ST e @ A 4 Rifsa #v o § oig Rar T ge e @ 9w
g T VAT wred 4 1S @) @t weer o @ 5 Rifea oE 981 30T 3 /& s

¥ woferal @ argwiT o (e § ° el shf -
1. 20 2. 30 3. 25 4, 35

126. In a census for a lake fish, 10 individuals were marked and released. In second sampling after a
few days 15 individuals were caught, of which 5 individuals were found marked. The estimated
population of the fish in the lake will be

1. 20 2. 30 3. 25 4, 35
127. = Ry 7y gwrro—wormn o g5t & [y werrvedial @1 gee @iy
A. g g ¥ @ afaral @ g RerT gEiT @R

B. §9 ge@ &fcl ¥ @ W, €I, Fove wony AN gmio-ager
C gw vam i 7o—erd] Toftg aforer o=, afF ¥ gerd art



83

L. (A) =t (B) 7rs; (C) et

2. (A) wrms, (B) vl (C) ooy

3. (A) 7mEs, (B) vaft (C) myweht :

4. (A) v, (B) 7mes; (C) TI-IVHT It Tt

127. Identify the pollinators for the flowers with following pollination syndromes

A. Flowers dull colored, located away from foliage, florai parts turgid,
B. Flowers bright red, crowded, turgid, nectar walery and sucrose rich.
C  Flowers white with pleasant odor, corolla tube long, night blooming.

(A) Bird; (B) Bat; (C) Butterfly
(A) Bat; (B) Bird; (C) Moth

(A) Bat; (B) Bird; (C) Bee

(A) Bird; (B) Bat; (C) Carrion fly

-

128. 7 gl Freg # wrer v @ g @ B 4 @ wlra gt s &

) C=—"=0 unudrauv

ii) O Large, compact shaps

iy c@ High etge-to-ayee ratic

",

) {O } Surounting area of seme scosysiema

", =

Ca

L@, (i), (i) 2. (i), (i), (iv).
3. (1), @i, (). 4. (i), (i), (iv).

128, Which of the following combinations is good for setting up a nature reserve:

1 C:(D:O Linked reserves

) O Large, compact shape

illy @ High sdge-4-area ratio

W) C:OH} Surrounding area of same ecosysiams

o
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1. @), @i, (iii). 2. (i), (i),  (@v).
3. G), (i), G 4 (@), @ @)
129, af 7 AR Beh g¢ ol @ e o A Reer ndar @ a A=l e # o

Mmﬁmaﬂmmﬁﬁwmﬁﬁﬁmﬁgmjmtmw
ﬁqgvm#ﬁwa?qwmﬂfﬁmmﬂﬁvwaﬁ##ﬁmmmm:

1. 2
No. of No. of
spechn packa

e

3 ‘ 4. ‘ ,
Ne.of I Ne.of o
ek spechn
Tima Tme

129. If the number of new species evolving is directly proportional to the number of existing species
and the probability of extinction of any species is inversely proportional to the number of existing
species, the number of species present at 2 time during evolution will follow a curve given by:

1. ‘ 2. ‘ ’ '
No. of HNo.of I
wpacien pecien
Time Time
3. ‘ 4. ‘
Na.of No. of
spacles apacien
"Time Time
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aﬁﬁﬁ#mﬁﬁaﬁwmﬁﬁﬁﬁmﬂmwmma}wa}mwm

#19 Ry gv g @ argeT &
Mals
Reproductive
Body ske
ﬁwmmﬂ%ﬁwm#ﬁmm
1. e Gwvar 2. FdfE T
3. sguiawen 4, fwet wwaTH

If the relationship between life time reproductive success and body size for males and females of
a species as shown in figure below:

Maky
Raproductive
tumaees Famuls
Body size
The species is most likely to evolve
1. sexual dimorphism 2. asexual reproduction
3. polyandry 4, obligate monogamy

ﬁw‘wwmwﬁmﬁmﬁawﬁﬁmﬁowmﬂﬁw?ﬁawg
wwwwﬁgwmﬁmﬁﬂmﬁﬁ#gﬁﬁgﬁ@wﬁmﬁaﬁm:

S/75 POKM2—3A H—5A
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Hﬁooﬂ b

oo
Q

HAT-3T ThrEa 3 e oiem Boe -

. ¥ g gl F Rerr o ok @ go aiv @ g & e

. @@l § g% firg RerwT & 48 o

T 7 R @ g 3% fg @ W Al 9w g go o :
: W@gﬁmmmmmgﬁ#wwwﬂmsﬁmm&vwe}

IweT A & wla- oo g8t

TDOwW >

1. Asr B 2, Cak D 3. Agik C 4. Bak D

Following tree represents phylogenetic relationships among species of a moth family. Circles
represent species having eye spots on the wings. Other species do not have eye spots.

I _
?H[’ )
C’)_oo o O 00 ©

The following inferences were made by different researchers:

Eye spots were present in the ancestors and some species lost them.

Eye spots were not present in the ancestors,

Eye spots were lost more than once in evolution of the family,

Eye spots were gained only once while evolving from ancestor without them.

COwe

Which of the inferences are correct?

1. AandB 2. CandD 3. AandC 4, BandD

1. T #e ot o1 Parge
2. T e T ¥ e waT o amfy

$/75 POKM2—3A H—5B
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3. snferla sl axofidt @1 aE—fdenia
4. G R R wovawy el § 57 e 9gHaT &

132.  Wolbachia are obligate intracellular bacteria, many different strains of which are abundanily
present in insects. They induce mating incompatibility in host, i.e. males infected with one strain
can only fertilize females infected with the same strain, No other pathological effects are
observed in host. A possible evolutionary consequence of this phenomenon would be:

Extinction of many insect species.

Termination of sexual reproduction in many insect species.
Co-extinction of host and parasite.

Reproductive isolation leading to rapid speciation in insects.

Ealbali b

133. wmwmzowmwwwmwmtmfm@waﬁ geY el
¥ gafya B TP 3 v 10 # o @1 e, wfeql & agle o g Rere @
T wafs o 10 ) o T @ R § g et @ Ay garT @ ) wF 0ed @
Wwwwﬁwwﬁ?WWﬂﬁwTﬁmwaﬂvm3#m
tﬁwwrwﬁg@mﬁmsﬁﬁs#mwmmmzﬁnmtm
gonr | 98 AT q@or 8 ¢

|. argaRe fAeeT at R s 3 e w8
2. aﬂjﬁwﬁmwwwwm##a@wwg
3. . T @ BT g7 R =47
4. t 3 T wwg e 9T

133.  Twenty small populations of a species, each polymorphic for a given locus (T, 1) were bred in
captivity. In 10 of them the population size was kept constant by random removal of individuals,
while other 10 were allowed to increase their population size. After several generations it was
observed that in 7 of the size restricted populations only T was present, in the remaining 3 onty t
was present. In the growing populations 8 retained their polymorphism and in 2 only t was
observed. The experiment illustrates

1. Genetic drift which is more likely in large populatiois,
2. Genetic drift which is more likely in small populations.
3. Density dependent selection against T.

4. Density dependent selection against t.

134, vt gv ofigT @ 3RET @ w4 gu wEag wew A9 @ Y

A. T wOwE (7T Folear ), Fe ey

D. = ey q@c 5% SN @ avd e 96e 9ua Aard
E. gof aat @1 fwver sfwrie wear #qg g 57

F. fown @ra, smyfie 9 y&c §7

ijmsﬁw@wﬁﬁmwa@ﬁ#gﬁmaﬂﬁvaﬁvwﬁw?mwmﬁfm:
1. A - Silurian; B-Permian; C- Triassic; D — Jurassic; E- Cretaceous; F- Tertiary

2. A- Ordovician; B- Carboniferous; C- Triassic, D-Cretaceous, E-Tertiary;
F-Quaternary
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3. A-Cambrian; B-Ordovician; C- Silurian; D-Devonian; E — Permian;
F-Tertiary
4. A-Devonian; B — Permian; C- Triassic; D-Cretaceous; E-Tertiary; F-Quaternary

Some important events in the history of life on Earth are given below.

First vertebrates (jawless fishes); first plants.

Forest of ferns and conifers; amphibians arise; insects radiate.

Conifers dominant; dinosaurs arise; insects radiate

Flowering plants appear; climax of dinosaurs followed by extinction.
Radiation of flowering plants, most modern mammalian orders represented,
Ice Ages, Modern humans appear

mEmoOwr

Match the above with the geological time periods and choose the correct combination,

A — Silurian; B-Permian; C- Triassic; D - Jurassic; E- Cretaceous; F- Tertiary

A- Ordovician; B- Carboniferous; C- Triassic, D-Cretaceous, E-Tertiary; F-Quaternary
A- Cambrian; B-Ordovician; C- Silurian; D-Devonian; E — Permian; F- Tertiary
A-Devonian; B — Permian; C- Triassic; D-Cretaceous; E-Tertiary; F- Quatemary

B BN

?;g:#m;q&wﬁamwﬁwm@ﬁwmaﬁwmmﬁ#xqwmwwﬁ
THrE .

5 E
E
: :
o =
g s
2 / Metabolite £
= o
8
Time ——u.
1 e gugwr Ry @ wag &
A. w@%ﬁmwmmmmémmgﬁwmﬁﬁw
R
B, ﬁmﬁwmmﬁmﬁmgwqﬁmgﬁg}wﬁ?
C. @ fgdaw gurgaaw gaum Afre sger 4 & gy gear &
D. 5 9% waw ¥ WAl & vmwreT aF gefar &

VYR o F @ - vl &
1. Aak B 2. CaR D 3. Aa C 4. B kD
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Microbes produce either primary or secondary metabolites during fermentation. A metabolite
production curve is shown below:

Saoa

Cell

b
F

/ Metabolite
5

Cell welght or numbers —
Conc. of Metabollte —

E
.‘..

TIMe ——e

The following statements refer to the above figure:

A. A primary metabolite has a production curve that lags behind the line
showing cell growth.

A primary metabolite is produced after the Trophophase is completed.
A secondary metabolite is produced mainly during Idiophase.

The curve shows the production of Penicillin from mold.

oow

Which of the above statements are correct?

1. AandB 2, CandD 3. AandC 4, BandD

uRolTT # e offet @ aaRafy ot st arg @ o # ol @7 e aighe Bar 8
g TE arvaw B o @ orf g i 9wy sue-RRre sgeie AuiRa e aigi g
woR @ Pufor 8g sga weda R Free &

A, gicmor yeer sififdar (PCR) C. ggoaw gifémew PCR

B. ws+ &fe wovwr D. I+ WT

g & WE O o7 9 FIeY

1. AsNRB 2. BakRC 3. BakRD 4. AdRD

During transgenesis, the location of the genes and their number integrated into the genome of the
transgenic animal are random, It is often necessary to determine the copy number of genes and their
tissue-specific transcription. The following are the possible methods used for the determination.

A. Polymerase Chain Reaction (PCR) C. Reverse Transcriptase PCR
B. Southern blot hybridization ' " D. Western blot

Choose the correct set of combinations.

1. AmdB 2. BandC " 3, BandD 4. AandD
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VaRFEIRTT SgHBET, fore wpfow argaie ghfue ff war wrer & weet A e Rl I
ST @Vl &1 ¢ oW g dfargel @ o~ avaReT qEvEr) aRold g ¢ oy @ B
TV 3T o & @Y §9 9P o7 i g () ey w8 dar) Yer swh s & N

Vir D, &7 Ti <ifone ¥ geuRRaihy & ol &

T et Sfors & gganT B arar 2
WUV & e FO-FHIT IUaT T 9T SV oar B
ST s av v o &

vawme

ITaT Tt T AT F § sy W wd &
1. Aswr C 2. Ask D 3. Bak C 4, Bk D

Agrobacterium tumefaciens, also known as natural genetic engineers, causes crown-gall disease in
plants. However, when the same bacteria are used to raise transgenic plants with improved
agronomic traits, no such tumor (disease) is observed. This is due to:

A, Vir D; gene is mutated in Ti plasmid.

B, Disarmed Ti plasmid is generally used.

C. Heat-shock during transformation destroys virulence.
D. Oncogenes have been removed.

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

1. AandC 2. AandD 3. BandC 4, BandD

WWM(LCR)WW#MWW#WW#WW#WW#
Gﬁwaﬁwﬁaﬁﬁvsﬂﬁ.mmaﬁ??;aﬁacmﬁﬁmﬁaﬁﬁ#ﬁsﬁwﬁﬁw&m
RET! grer Aafaa wvar &

A, W&RS&W—WW?}W??M—MW?}W%%WWWW
qreReE fFar ot

B. vorflare—arafia gl mifew gr-afieyer Rl Rech-wuegvnard TEHl ST srohET
7T @ sragal B AT e 2

C. va#bwﬁagﬁﬁwﬁma%gﬁma%m#ﬁiwméwm—gwww
Rfaa 78 wvar

D. vorllame s gor @ art ot wiaar-RET mRRT @ Wity BRRT ¥ qRafT #v % wEmiar
&var &8

ool & wEt e @1 wrT S
1. Adgiv B 2. Agr C 3. Bak C 4. Bak D

Locus control region (LCR) lies far upsiream from the gene cluster and is required for the
appropriate expression of each gene in the clister. LCR regulates expression of globin genes in the
cluster through the following ways.

A. LCR interacts with promoters of individual genes by DNA looping through DNA-binding
proteins.

B. The LCR-bound proteins attract chromatin-remodellin g complexes including histone-
modilying enzymes and components of the transcription machinery.
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C. LCR acts as an enhancer for global regulation of gene cluster and does not regulate
individual genes.

D. LCR participates in converting inactive chromatin to active chromatin around the gene
cluster.

Choose the correct set of combinations.

1. Aand B 2. AandC 3, BandC 4. BandD

wﬂmﬁ#wﬁ#%%ﬁ$w?§wﬁﬁﬁmmmﬁaﬁm
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1. Asl B 2. Baiwn C 3, Calv D 4, Dailv A

A student wrote following stalements regarding comparison of Restriction Fragment Length
Polymorphism (RFLP), Random Amplified Polymorphic DNA (RAPD), Amplified Fragment
Length Polymorphism (AFLP) and Simple Sequence Repeats (SSRs) techniques used for
generating molecular markers in plants:

All these techniques can be used for fingerprinting.

Detection of allelic variation can be achieved only by RFLP and SSRs.
Use of radioisotopes is required in RFLP and RAPD only.

Polymerase chain reaction is required for all the techniques.

vOowr

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

1. AandB 2. BandC 3. CandD 4, Dand A
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In order to clone an eukaryotic gene in pBR322 plasmid vector, the desired DNA fragment was

produced by Pstl cleavage and incubated with Pstl digested pRR322 (Pstl cleavage site lies within

the ampicillin resistant gene) and Ii gated. Mixure of ligated cells were used to transform E. colf and
plasmid containing bacteria were selected by their growth in tetracycline containing medium.
Which type of plasmid/s wiil be found?

Circular pBR322 plasmid containing the target gene and resistant to only tetracycline,

. Circular pBR322 plasmid containing the target gene and resistant io tetracycline only

and recircularised pBR322 plasmid resistant to both ampicillin and tetracycline,

Circular pBR322 plasmid containing the target gene and resistant to only tetracycline,
recircularised pBR322 resistant to both ampicillin and tetracycline and concatemerized pBR322
resistant o both ampicillin and tetracycline.

4. Circular pBR322 plasmid containing the target gene and resistant to both ampicillin and

141,
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tetracycline,
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1. =rperfer 1 2. =gEifer 11 3. =gefer HI 4. =gafer IV

During apoptosis, phosphatidyl serine (PS) usually present in the inner leaflet of the plasma
membrane flips to the ouler membrane. Annexin V is a protein that binds to PS. Using this as a
tool, we identify the apoptotic cells from necrotic and normal cell populations by FACS using
FITC-tagged Annexin V., Propidium iodide (PI) is used to stain the nucleus which generally
identifies necrotic and late apoptotic cells. In which area of the plot you should get early apoptotic
cells by FACS analysis?
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1. Quadrant] 2. Quadrant II 3. Quadrant I1I 4. Quadrant IV

vE Rt § yRd W @ Ryg—ameued T g @ gvua, Aeed @ ar @ §97 e T uw
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A, frareio wreeg op7 afE oF § §U gucy giad-l @ SR W/~ §3i

B. fem &7 @ e’ ok @7 AR wow Fwler oty of [ aoq Rfesr & g
7T @ TRTAN SRIET F Boredwy uAa fharefiorar & & T4

C. orowm @ wawm o wRwar &Y vy faa-Higd @veg T ga @ T o sl
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D. smufea 5t gy a3 gF, of arehe W & SR o @ gt 8 T
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The muscle tone was increased after electrolytic lesion of the candate nucleus in a cat. The muscle
tone decreased within seven days. The following explanations were given by the researcher.

A. The functional recovery was due to plastic changes of nervous system.

B. The brain tissue surrounding the lesioned area was non-functional due to circulatory
insufficiency immediately after surgery which led to greater functional loss.

C. The circulatory status in surrounding tissue recovered with time resulting in partial
functional recovery. '

D. The degenerating nerve fibres were regenerated which underlie functional recovery.

Which one of the following is comrect?

1. AandB 2. BandC 3. CandD 4, AandD

% THANIB & O T A 9 Rda B § wiaiala e oot & @ 39 eRadl opiaT SR]ifaa
ey @} s ol ¥ f@ew el oRadw @ evoer sl F @ sl @ wewr F giy B
ot 1 3T BT 5 ogenvEiv @ SewdlT weew ¥ w1 oRadT Rard M

1. Il diger 7 gfF 2. Sl @ ds @ O 7 9%

3, gegolT v ¥ gy 4. o7 ovr o § ah

A ﬂuorophdrc when transferred from solvent A to solvent B results in an increase in the number of
vibrational states in the ground state without any change in the mean energies of either the ground
or excited state. What would be the change seen in the fluorophore’s emission spectrum?

1. An increase in emission intensity. 2. An increase in emission bandwidth,

3. An increase in emission wavelength. 4, A decrease in emission wavelength.
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You wish to localize a given gene product at subcellular levels following immunofluorescence
staining. Routine microscopy could not resolve whether the gene product is localized inside the
nuc¢leus or on the nuclear membrane. Which of the following will resolve this unambiguously?

A. Sectioning of cell followed by phase contrast microscopy. -

B. A simulation of 3D picture following confocal microscopy.
C. Optical sectioning and observing each section.

D. Freeze fracturing followed by Scanning Electron Microscopy.

1. Aand B 2. BandC 3, CandD 4, AandC

grRIe—Rard gRecr 78 $fa s & [ war @ wiv-frres Refo gam @ dfre s @t
Rgrgel B wFd &1 R ol Rem & geht ov B 7T o vl F e @ ge agE o e
arErsit @t gorw 4 30 aftera e dan-ga arEr Reemar T T & wiE @ okl B gao o
W WIH SN gu @ 39 3 990 FEFT | wE @) warm 22 v aiv 18 wmar oif v o
wloefery wrerel 3 g 40 33 Ryt 7' At Rerer & fore @& g0 AT & 9y wergrogef wars 7
aRfw dfire s 8 Byao & &9 & &9 aw ofav g @ity (@7 7 [0.05] df=1 is 3.84)

1. 18 7% 22 #reT 2. 207w 20 71T
3. 15 7w 25 mr=T 4, 10 7% 30 sET

The Triver-Willard hypothesis states that the physiological state of a female can bias the
sex ratio of offspring. In an experiment in the bird species a group of females were fed a
diet 30% lower in calories than the control females. After allowing both the groups to mate
and breed freely, the offspring of control | group were 22 males and 18 females. The diet
restricted females laid a total of 40 eggs. What should be the minimum deviation from the

control to conclude that they have significantly female biased offspring sex ratio. (Chi sq
[0.05] df=1 is 3.84)

1. 18 male 22 female 2. 20 male 20 female
3, 15 male 25 female 4, 10male 30 female



