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& A 171377, T &1 317 Evley 4l a9 W |

4. 39 JYA SLYRSN. S@¥ YA A Wer d9%, [QAVT DI, GRaHT DI SN dw Ple € HalHT
wyfad gal @ @ict did 47 § T BIe B} | I8 Vo Ard gdErff @) foreert & & aF
TR SIY GAF # 170 T¢ € T Q8 Waer & Geid @%, Y6 T DY I8 PRGTY
3LTHIIR. S G5 BT il # el & & awdt & |

5. wrr'A' @ yrr'B' F 7AF 597 @ 2 3% 'C' H gAF 9T 4 3% BT & | G-AH Terd Ia¥ Pl
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7.  TPd @A §Y 1 Sgad a¥ial 1 GANT @¥d §Y IV Ol aler GRSl aT §9 SN 9T 4t
gl & forg ST SERTIT T AT &

8. el @I Icw I X% g P SARTT BEl SN Fo Ml TEl forgTr anfey |

9. @Gy BT SYANT BT BT AT TE &

10.  méem w9 foF 85 fAfsd ®irm § OMR S@¥ 73% &I [@41ford @' | gfsficley. &l Jo
OMR S&i¥ 73% HIg7 & Y¥ard 319 U Hidcid Flafeld & o 6&a &/
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12. @9d e I [ A aw o7 qrer werl @ & e gRadsr arer o o
srgEfa & et |

et s sreff grer w4 TE wBR B § GIT Fear §




2

[ FOR ROUGH WORK ]




T \PART 'A’

TH o Fl P ARd I & 9E 1000 &
% gEas g, FH A &Gl A, 3Eh
9 1000 & FH YEah g1 AT A Fer
8 §, T & I FH A A TH [TdAH
3G9 g1 TG 308 A Hhdd Th YT T

g, I TS & 9 fohclell gEdsh &2
11 2. 1000
3. 999 4. 1001

“My friend Raju has more than 1000 books”,
said Ram. “Oh no, he has less than 1000
books”, said Shyam. “Well, Raju certainly
has at least one book”, said Geeta. If only one
of these statements is true, how many books
does Raju have?

1.1 2. 1000

3. 999 4. 1001

e &F @ Fia @1 fww

1 % 2. TRE (TIIHR)
3. el 4. Ardgedst

Of the following, which is the odd one out?
1. Cone 2. Torus

3. Sphere 4. Ellipsoid

3elec ThET Folohl dehicadl Tofelehl Tedeh
# B % g 30 WE T W JTART TS
¢ & uhfcadl & $eg QUi AT ard x T
y Wéene W §I Rea T arer #Awl @

mwagmmma:ra@qm%
1. 1—-7n/4 2. n/4
3. 1—-rx 4, r

An infinite number of identical circular discs
each of radius % are tightly packed such that

the centres of the discs are at integer values
of coordinates x and y. The ratio of the area
of the uncovered patches to the total area is

1. 1—7n/4 2. /4

3. 1—nx 4.

TEH afeld U AF 1 & §gid $r feem &
A% Bd® 5 el F qggch B I§ ld B
A @F 998 qgaa H 7 oo o §1 v
91 SER A B dF bl feelt # wgaam
(@efr aifa=ar 3aRadah €)?

1. 13 2. 35
3. 6 4. 12

It takes 5 days for a steamboat to travel from
A to B along a river. It takes 7 days to return
from B to A. How many days will it take for
a raft to drift from A to B (all speeds stay

constant)?
1. 13 2. 35
3.6 4. 12

NT&h IR bl i gear g afe gea s
arel 37 & geT fear I ar ured g1 arelr
dT 3w Hr FEIr N A 19" g Frdr B

H G & fordel N TFHT 7
1. 10 2.9
3.8 4.7

N is a four digit number. If the leftmost digit is
removed, the resulting three digit number is
1/9" of N. How many such N are possible?

1. 10 2. 9

3.8 4. 7

T 1@ & 2 # Seoa & [T wga1ad fhdsir
qTell T TIRISAT &2 Th ATl T dlcay ¢ foh
T A FI gero 30 g 3@ fh ag a3
Bufa & e 3= el & g

558

Fig-1 Fig-2

1.1 2.2

3.3 4. 4

What is the minimum number of moves
required to transform figure 1 to figure 2? A
move is defined as removing a coin and

placing it such that it touches two other coins
in its new position.

558

Fig-1 Fig-2
1.1 2. 2
3.3 4. 4
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% change (2014) (2015)
over
+10

previous

year 10+
+5
5
year
75 -
710 -

I Physics - Chenmistry l]ﬂl]]]]]] Biology
3RFT A6 A A F F Fila-ar Ay
Pl ST Hohal &7
1. #ifaw T &F 3o @ arer fagnfat
T Pl HEIT 2015 AT 2014 H HAWT
2. 2013 I 379&T 2015 H JAq AT H 3cdror
g arer faganfiat fr @ear 7 g

3. 2014 H 39 AT &F 3cdiol g are

faeafat $r sear &I JelalT A 2015
AT AT F 3ecot @ arer gzt
Fr g&ar 1 3¥F g vl

4. 2014 Sig AT & 3ol g arer

faeanfat & gear qur 2015 7 #ifds

ATET H 3ot giet arer Taganfiat &r
T A F

% change ) (2014) (2015)

over

previous +10

year 10

710 —
~10 -10

I Physics Chemistry [ Biology

Which of the following inferences can be

drawn from the above graph?

1. The total number of students qualifying
in Physics in 2015 and 2014 is the same

2. The number of students qualifying in
Biology in 2015 is less than that in 2013

3. The number of Chemistry students
qualifying in 2015 must be more than the
number of students who qualified in
Biology in 2014

4. The number of students qualifying in
Physics in 2015 is equal to the number of
students in Biology that qualified in 2014

T O H G H 3ol a@ivd faar

ST &, afe 39% wiedies AT gredis &

Y T HA T &1 SHH AIT &

. OET H T ol dTel Fol BET H A 1/4
O gAAT 37eccion i &

2. ¢ o & urcdie IfFIH wedid F
U4 FH § d g8 3iefcaol @IArgreh €l

3. I ©F & uitdieh AHf&Hhdd wIedis &
12 & 3% g § ar 9 AT 3cdror
gIar/gra gl

4. 7% 9T § F FE o o Iefecor &
o 8l

[Ey



10.

10.

11.

A student appearing for an exam is declared

to have failed the exam if his/her score is less

than half the median score. This implies

1. 1/4 of the students appearing for the
exam always fail.

2. if a student scores less than 1/4 of the
maximum score, he/she always fails.

3. if a student scores more than 1/2 of the
maximum score, he/she always passes.

4. it is possible that no one fails.

YAd He H g g dTowEmst A S
Y § a6 3T el & et H qeAsi 7
g1 e FEdT A B

9 10
7 X13 8 X12
15 14
5 —
3 X11 4 X116
25 18
1. 10 2. 8
3. 6 4. 12

The relationship among the numbers in each
corner square is the same as that in the other
corner squares. Find the missing number.

9 10
7 X13 8 X12
15 14
5 —
3 X11 4 X16
25 18
1. 10 2. 8
3.6 4. 12

T & @ F9-91 FUaT dIfhe & & Tdd
¥
1.ﬁgmrrwam?n§°
2. # Ter-shel 3T Steldl §
3. # Ter-shel T Sleldl §
4. H GAM IHT Seldl §

11.

12.

12.

13.

13.

14.

14.

Which of the following statements is
logically incorrect?

1. lalways speak the truth

2. | occasionally lie

3. l occasionally speak the truth

4. 1 always lie

SH HH H @ FIT A™IM?

ADARN
1.“ 2. v
3. - 4, q

What comes next in the sequence?

ADARN
1.0 2. v
3. |- 4, q

T Jed BT IRMT & U & fdeg W ged &
ar Sia AB 3R CD s&er 60° d2ar 120° &l
IUT §o1Tcd &1 a9 AB:CD &

1. V3:1 2.v2:1
3.1:1 4. J3:2

AB and CD are two chords of a circle
subtending 60° and 120° respectively at the
same point on the circumference of the circle.
Then AB : CD is

1.V/3:1 2.v2:1
3.1:1 4. \3:42
7T & & 9T sin(05°) & AT &
ey 82
1. 05 2. 0.5 X =
90

3. 0.5%x— 4. 0.5 X —

180 360

Which of the following best approximates

sin(0.5°)?

1. 0.5 2. 0.5 x =
90

3. 0.5 X — 4, 0.5 x —

180 360



15.

15.

16.

16.

17.

17.

18.

18.

qEa3i & wHeAd (5,6, 7, m, 6, 7, 8, n) H
IRAOTAT ATET 6 TUT Sgereh (Fad 1T

R 37TeT aTell 37h) 7§ af mxn=
1. 18 2. 35
3. 28 4. 14

The set of numbers (5, 6, 7, m, 6, 7, 8, n) has
an arithmetic mean of 6 and mode (most
frequently occurring number) of 7. Then
mXxXn=

1. 18 2. 35

3. 28 4. 14

RFd Ta= W : F2, , D8, C16, B32,
A64.

1. C4 2. E4

3. C2 4. G16

Fill in the blank: F2, , D8, C16, B32,
ABA4.

1. C4 2. E4

3. C2 4. G16

fAse 3R G &1 gar 1:00 pm & TREH
&Y, 3HITel 6 Hel H fhcell ) Teh @k &
40° ST VT FATIN?

1.6 2.7

31 4. 12

How many times starting at 1:00 pm would
the minute and hour hands of a clock make an
angle of 40° with each other in the next 6
hours?

1.6 2. 7
3. 11 4. 12

Rl 3 gerd A vk MAHR P gl
P P TH gd T M AT g 0 T
MelhR Jorgelm 8 &l HeX g Foigod &I
B waen 2 A g 1 A & Fe v
foraetr o ga & &7 B2

1. 2.

3. 4.

wlul ©|r
©IN ©o|w

A solid contains a spherical cavity. The
cavity is filled with a liquid and includes a
spherical bubble of gas. The radii of cavity
and gas bubble are 2 mm and 1 mm,
respectively. What proportion of the cavity is
filled with liquid?

1. = 2.

Ju

w|lul
®IN ©o|w

3. 4.

19.

50 cm

19.

20.

20.

T 7 MeeR Ned & IFR &1 uh
HIEHFT &1 @Us eiar I g, 5 g
X @us RYd § 38 FAR 10x 10 X
S5TAC AT AT fehde fhaer afgar &er
ST Fehat 82

o
il
50 cm
1. 50 2. 100
3. 125 4, 250

The diagram shows a block of marble having
the shape of a triangular prism. What is the
maximum number of slabs of 10x 10 x
5 cm® size that can be cut parallel to the face
on which the block is resting?

o

50 cm

N
50 cm
1. 50 2. 100
3. 125 4. 250

ar o Har AR fhE 39 B @ Tl e
STa &, 30T 40 fAde #F Safd RAoer 30
fAse oar g1 v & @ar fohe & 5 e
ggol doll AT| fhaer e & s fopa, @ar

T 3T RAwar gem?
1. 5 2. 15
3. 20 4. 25

Brothers Santa and Chris walk to school from
their house. The former takes 40 minutes
while the latter, 30 minutes. One day Santa
started 5 minutes earlier than Chris. In how
many minutes would Chris overtake Santa?
1.5 2. 15

3. 20 4, 25



21.

21.

22.

22.

23.

#IT \PART 'B'

PAEd 3UTTTT F AT e § F sla-ar

I Y

1. PIET  SIgEAYIT &1 yAE  [Adas
HMG-CoA REaest Bl

2. SAqHLVUT HIfAFGeT H afed giar gl

3. Iqager AfATHATIIT # NADH Teh Hg-FhRb
& & FH FH A’ g

4, TIGAT H Fleeed LDL garT gRafed

gl &

Which of the following is NOT true for

cholesterol metabolism?

1. HMG-CoA reductase is the key regulator of
cholesterol biosynthesis.

2. Biosynthesis takes place in the cytoplasm.

3. Reduction reactions use NADH as cofactor.

4. Cholesterol is transported by LDL in
plasma.

ol ARG & 3R JHedreldr fawror @
4w SHY AMEIT §:

1. AT dHIfASRar

2. 3id:AfRASar T HeTRRAwdr, glar

3. IATHIABAT d2T Heell Terded, gt

4, AT grifRsar

Entry of enveloped viruses into its host cells is
mediated by:

1. Only endocytosis

2. Both endocytosis and phagocytosis

3. Both endocytosis and membrane fusion

4. Only pinocytosis

ST # G A fFergdr, St F Ut & |y

3oTehT YT EAaihar W AR g1 9 3,

AT PledT  SAFASS, HAFHSR, Tw

SAFESS AT 3FAIRAT o # R{ela g1

3Tl 39T TqerIar3tt W ImaRd @FT Huat

H ¥ ST @ el R

1. FAfaar > e > oW STFass>
Pl SATFATSS

2. TS > Fided SATFASS> ol
SATFATSS> AT

23.

24,

24,

25.

25.

3. oW SEATSS> ifadielT > FAlfaar >
Pl SIATFATSS

4. FATAAT > FoWl SATFATSS> hisel
STATFATSS > HTFHTSTeT

The solubility of gases in water depends on

their interaction with water molecules. Four

gases i.e. carbon dioxide, oxygen, sulphur

dioxide and ammonia are  dissolved in water.

In terms of their solubility which of the

following statements is correct?

1. Ammonia > Oxygen > Sulphur dioxide >
Carbon dioxide

2. Oxygen > Carbon dioxide > Sulphur dioxide
> Ammonia

3. Sulphur dioxide > Oxygen > Ammonia >
Carbon dioxide

4. Ammonia > Sulphur dioxide > Carbon
dioxide > Oxygen

TR FAT S Al Jiafafead v FmeaH
# PN QAT B S ¥ T F
g W p-terererass & sifRcated

1. 3raRafda w®ah

2. aftia gefr

3. &7f¥a gl

4, URH & 1R¥T TUT deurara afda gl

E.coli is being grown in a medium containing
both glucose and lactose. On depletion of
glucose, expression of 3-galactoside will

1. remain unchanged

2. increase

3. decrease

4. initially decrease and then increase

ofaf@feasT T e AR S S
FIAT §1 Th cHEAT TEHS 30T & e
ot F FE TE W gHE Sedr &7

ky k,
E+S [E.S] [E.P] (¢ +P]
t )
ks
1. k]_ 2. k2
3. ks 4, k4

Penicillin acts as a suicide substrate. Which one
of the following steps of catalysis does a
suicide inhibitor affect?



ky k, ks 29. DNA # gfaecoe oAt &1 Je-HAaFd &fd
E;+ S [E.S] [E.P] [E;+P] ~ 2 375
' ' FUR ATET el &
ke 1. AT AT §iY ganm
1 Kk 2. k 2. &R 3T &IfaguUR ganT
3. ks 4. Ky 3. AT qAAfSTT GaRT
4. FYIA eTAFUR <R

26. gEelell & N-cffder & wafed Heg &l 37cm@T
F A foweia URfedst (HDAC) T 3RS 29. Error-free repair of double strand breaks in

F FH AT gl 3T IhdT A e @ r DNA is accomplished by

Fle-ar ofde e afEafaa ¥ % tr;on—hom_o!ogous e'nd—joining.
s . base excision repair.

1. TeH 2. 3. homologous recombination.

3. TURITSTT 4. RS 4. mismatch repair.

26. Histone deacytalase (HDAC) catalyses the 30. & IR atsAT oo gfesdr & (3T TI=EAT
removal of acetyl group from N-terminal of N 2 Rredr 9
histones. Which amino acid of histone is Sl ) ¢ ®
involved in this process? Sroel  Helel &9 & e 3@ YER
1. Lysine 2. Arginine Hhodqd Frafead fohar Srar Bl
3. Asparagine 4. Histidine ) mm -

27. Y ST Brear @ ouleRd wa 2. Afsaresdt gaETTfeRt GRS 3qrgaAdT e
FERfAfRE & d@ ved  sedfemanst & 3. ScIfaRrefr TRt s
it ¥ 4. ATAT T deuard 3= Reste
L BISEIGHT e T HEHaIsTh Sl Sisn 30. Labelling of membrane spanning domain of
2. dlel ST@Tel dUT el el shard any integral membrane protein in a given
3. STl 3aafshad 9T gsgiete Ay fi'aS{na tmer)n_brane Vesfic:le (With%Ut c:igrupting

. i its structure) is successfully carried out by
4. WEHASTH TUT SRR el ohar 1. immunochemical methods.
) ] ) o 2. metabolic labelling with radioisotopes.

27. Predominant interactions between phospholipids 3. hydrophobic photoaffinity labelling.
that stabilize a biological membrane include 4. limited proteolysis followed by metabolic
1. hydrogen bonds and covalent interactions. labelling.

2. van der Waal and ionic interactions.

3. hydrophobic interactions and hydrogen 31 ME-TETEH F A A By T B Fut

bonding.
4. covalent and hydrophobic interactions. ¥ -7 el g7
1. Y Tt H & TR 9T HIRFS

fFar o1 @har § aur JwRer afg aRefoa TH JFAHIRAAS 3D (TeallgH) &

& ST Hehell & 38 GanT: &

1. wAfad o gaHed 2. SIORY 3 399 TR & AE-TeoTSA

2. SAGIETUT Foldele FaHCYT S

3. AN STl HEHAGHA 3. TEA-TrasAl N Tha-IRHAUT gt

4. FRAP HIEHIRERUT  Agrdr s gieafad
28. Lateral diffusion of proteins in membrane can L Bl

be followed and diffusion rate calculated by 4, FRPRFE G-NAAT F TTT TE-TealeH

1. Atomic force microscopy edr Nenfear e ¥

2. Scanning electron microscopy
3. Transmission electron microscopy
4. FRAP



31.

32.

32.

33.

33.

Which one of the following statements about

receptor — enzyme is FALSE?

1. A receptor — enzyme has an extracellular
ligand binding domain, a transmembrane
domain and an intracellular catalytic (enzyme)
domain.

2. Many types of receptor enzymes are found
in animals.

3. The signal transduction pathways of
receptor — enzyme involve phosphorylation
cascades.

4. Receptor — enzymes interact directly with
intracellular G-proteins.

HIRIPTS THAT IHFT S —COOH HHg HITAHT
& X, et eyl 7 & fFadh @@ &Y
el 57

1. $W JUAT ITX JEY

2. YT dUT TATSS HEY

3. THAISS Tl $W AEY

4. TATSS dUT PRATFAI0IH eTalsgles A

The —COOH group of cellular amino acids can

form which of the following bonds inside the
cell?

1. Ether and ester bonds.

2. Ester and amide bonds.

3. Amide and ether bonds.

4. Amide and carboxylic anhydride bonds

MHC @@ | dar &9 1l 33 & o oaor
eedad § RO & &, S #F g7 | MHC
W 9] BT &1 38 ggele |
1. g Fgfrd HIfRAFBT 7 I TTad:
AT d g1d gl
2. F &F-HTHAT JoF TASHITICS
qfferdcerss ¥
3. q HIRAAIHT AT YicToTel ThHST I Tl Hlel
# afFafaa €
4. B FRITARIB &I Adar Bl A T 3TFcTad
gd gl
Following are some of the characteristics of
MHC class | and class Il molecules except one
which is applicable only for MHC class |I.
Identify the appropriate statement.
1. They are expressed constitutively on all
nucleated cells.

2. They are glycosylated polypeptides
with domain structure.

34.

34.

35.

35.

36.

3. They are involved in presentation of
antigen fragments to cells.

4. They are expressed on surface membrane
of B cells.

e & @ AFw el fr Avead

IR T 872

1. PIRAF-TRIGIT & qUF Fol qTel HIAHT
Ush WEIeT T IS Ueh Hecollal hell gl
T

2. e & AN YhRI A esile g
afEafaa &

3. 3eolel 30 WA & AT @S Far &
St farel PR T TR T
Qe B

4. el a8 el feafdad scaRafda
ST § S 3caeniiadr & forw ot Sifdrer
I ATHYE T ST Bl

Which one of the following best defines an

oncogene?

1. An oncogene never codes for a cell cycle
protein, which promotes cell
proliferation.

2. Oncogenes are always involved in inherited
forms of cancer.

3. An oncogene codes for a protein that
prevents a cell from undergoing apoptosis.

4. An oncogene is a dominantly expressed
mutated gene that renders a cell
advantageous towards survival.

fAer Slaopt & @ feadr oFdwRt #
USRI FUTHAIRIOT 82

1. Salmonella typhi

2. Streptococcus pneumoniae

3. Vibrio cholerae
4. Mycobacterium tuberculosis

Which of the following bacteria has subcellular
localization in lysosomes?

1. Salmonella typhi

2. Streptococcus pneumoniae

3. Vibrio cholerae

4. Mycabacterium tuberculosis

siRNA daT miRNA G\l Ga@RT RNA 3{cRed
Fifead g1 3% IR # e av QT sy A7
A FIT-AT T e Adl 87



36.

37.

37.

38.

38.

1. siRNA @41 miRNA sl DICER &aRT
TR Bl

2. siRNA AT miRNA &l T & Siafees
AR @ ARAdT &I FXA § ofel § dg
3cTe B &

3. MIRNA T& JTpfeh 3107 & Siafd siRNA
Tpfash AT dikerse 317 &

4. T g@RT MiRNA FHITIA &, 9d siRNA
e |

RNA interference is mediated by both siRNA
and miRNA. Which one of the following
statement about them is NOT true?

1. Both siRNA and miRNA are processed
by DICER.

2. Both siRNA and miRNA usually guide
silencing of the same genetic loci from
which they originate.

3. miRNA is a natural molecule while
SiRNA is either natural or a synthetic
one.

4. miRNA, but not siRNA is processed by
Drosha.

faa-ded 3@ dur Raa & Slaew &
e gehrer-anfedl # @ HlT-ar gHE HfAH
fsTar g7

. A

S

1
2
3. WICIEAeTd

4. TSI e faEY 8

Which one of the following photoreceptors
plays a role in day length perception and
circadian rhythms?

1. Zeitlupe family

2. Cryptochromes

3. Phototropins

4. UV Resistance locus 8

faet ugw gAfA & & Fa-a@r gfldges
R FEAH A A Hhd IRHAUT ¥
3T AT 82

1. 3ifFasT 2. frenfeesT
3. HTSeIhISTeteT 4. ufeaf@ie 3Fd

Which one of the following plant hormones use
the two-component histidine kinase receptor
system for signal transduction?

1. Auxin 2. Gibberellin

3. Cytokinin 4. Abscisic acid

10

39.

39.

40.

40.

41.

41.

SHTW U H GRS USSR a7 3
iR gar &:

1. YHTOT FAN T

2. T_cd

3. IR T TIh TIA

4. HIRAAIHT & e eI de

The initial dorsal-ventral axis in amphibian
embryos is determined by

1. the point of sperm entry.

2. gravity.

3. the point of contact with the uterus.

4. genetic differences in the cells.

G & e afg frelr sifdrer & fondlt
iy s & gud e Smar & Y @8
g &

1. sgRIfeaemel 2. quierfaremel
3. feuiRa 4. AR
During development, if a cell has committed to

a particular fate, it is said to be
1. pluripotent 2. totipotent
3. determined 4. differentiated

Ris G TEaT & 5T S TEeE

ST IRAFEOT (nod) ST Fgaltd &1 nodD-

T =T

1. T vafee gREwisr § St Nod FRe & T
THT-THTSS @l &1 Sl Bl

2. nod §FY & TIY FEar § aar g nod
Sat 7 Jreferas # 9RA e gl

3. N-TAfed Tefelotdiiel afsel T Hgordeicl
&I AR T Bl

4. TESfagE A 9y fafdrsear & wenfaa
T Bl

Rhizobial genes that participate in legume

nodule formation are called nodulation (nod)

gens. The nodD-encoded protein

1. is an acetyl transferase that adds a fatty acyl
chain to the Nod factor.

2. binds to the nod box and induces transcription
of all nod genes.

3. catalyzes the linkage of N-acetyl glucosamine
residues.

4. influences the host specificity of Rhizobium.



42.

42.

43.

43.

44,

44,

FARRAT HT g3faT ured ot _ & @ F
1. 9T cadr 2. f¥cqar

3. HEIcadr 4. 3cRecadr
Bones of vertebrates are derived from
embryonic

1. ectoderm 2. epiderm

3. mesoderm 4. endoderm

wifdsifcyg # gfafavast & GRe T
FHIRAAT &1 HROT fAFatad FAT & T ¢l
TAd YA I Tglet:

1. WRIET AfNRT Becl & TAT Yh10] HIRAAHT
&I @rfad I §

2. YHTO] HIRABTI TR ATHRIHT HT ScTEA
Y § AT AGT JIAFIGTHG H GAA Il
gl

3. SIS WRWT SAfciehl HATET JIADIG G H T
X g, I wfaearaa ke fefa
g &l

4. T YSIU] Shesh USHIASRT & FeATdd
BT § TUT gE]T el HIRIHIT & @ry|

Sperm cell behaviour during double fertile-
zation in Arabidopsis can be stated as follows.
Identify the INCORRECT statement:
1. Pollen tube bursts and discharges
sperm cells.
2. Sperm cells produce pollen tubes and
enter into female gametophyte.
3. The receptive antipodal cells break
down when pollen tube enters the
female gametophyte.
4. One sperm nucleus fuses with the egg
cell and the other fuses with the central
cells.

T Sey & 3ieT Waelel & IRagd 589
ATEIT §-
1. Wf3TA-fAsR st alamge 1 (SGLT 1).

2. Tofshrel URaETEsH 5 (GLUTS).
3. SGLT 2.
4. GLUT 4.

The transport of fructose into the enterocytes is

mediated by:-

1. sodium-dependent glucose transporter 1
(SGLT 1).

2. glucose transporter 5 (GLUTS).

3. SGLT 2.

4. GLUT 4.
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45.

45.

46.

46.

47.

47.

48.

TeeIISC & 3 Iees8 Wiagd 18arT gia
arfgdr:-

1. Na* 2. Ca™*

3. H 4. CI

The di- and tripeptides are transported in the
enterocytes by peptide transporter 1 that
requires:-

1. Na* 2. Ca™

3. H 4. CI

gRdeaes & RAfenrm Bedr # g

3fAfFar & e solaela IRag &1 T&r e
fF # & la-a7 g2

1. P680— Cytochrome begf - PC — PQ

2. P680— PC — Cytochrome bgf — PQ

3. P680— PQ — PC — Cytochrome b f

4. P680— PQ — Cytochrome bgf — PC

Which one of the following is the correct order
of electron transport during light reaction in the
thylakoid membrane of chloroplast?

1. P680— Cytochrome begf — PC — PQ

2. P680— PC — Cytochrome bgsf — PQ

3. P680— PQ — PC — Cytochrome bgf

4. P680— PQ — Cytochrome bsf — PC

Jgehedl  qAdIToRs  dfIRT  HIRAPBT  H
HITAFI-HIT TgT AT -

1. AR & HEIAA TR HIRAHT T

2. AW} & U™ FHIRIAI s

3. aferars aH

4. IRFATHT IS

The cell bodies of sympathetic preganglionic
neurons are located in:-

1. Intermediolateral cell column of spinal cord
2. Posterior cell column of spinal cord

3. Celiac ganglion

4. Paravertebral ganglion

W FRAFT 7 THIeT F gaiead faazor

@ ggfolel 38 JhR g Rl g

1. Jefehlsl ARETEeR! HT BREHIRCNHTOT

2. Tofelel RaETEH & JHdTdToed sl S
FfArS ol & 37X TR0

3. ThIeT URETgH & fIT mRNA €T &
e AT

4. Tofeplel YRATGh! ol TAHTERIRCTeRIOT



48.

49.

49.

50.

Insulin increases facilitated diffusion of glucose

in muscle cells by:-

1. phosphorylation of glucose transporters.

2. translocation of glucose transporter-
containing endosomes into the cell
membrane.

3. inhibition of the synthesis of mMRNA for
glucose transporters.

4. dephosphorylation of glucose transporters.

T giedr S segfe-oid fakE #wRe I
(IgF2) aTel &r Tellel I@dT &, AT H ATIROT
g, Stafh wh q@Edr Ifgar, s e e &
gl 3caRadl Telld I@dr g, dHAA gl T&
HYROT JUT UH 3IcaRadl Teld dlell T
fawagea giear &1 AT T JHR F Vel
& S did W AR g Femertd & v
EIGEICECTCIGINY

. Toer-gefdaa aemeria

. Follel gagoT

. SN-gATaRoT s

. IRAhIgeT TR

A W N

A mouse carrying two alleles of insulin-like
growth factor 1l (IgF2) is normal in size; whereas
a mouse that carries two mutant alleles lacking
the growth factor is dwarf. The size of a
heterozygous mouse carrying one normal and one
mutant allele depends on the parental origin of
the wild type allele. Such pattern of inheritance is
known as

1. Sex-linked inheritance

2. Genomic imprinting

3. Gene-environment interaction

4. Cytoplasm inheritance

oot Ut F T FiA-ar T AL g2

1. aRAOTcA®  demerfa fREr el
fawar & for aR&T aeomEal & aRWR
# aRorfaa g gl

2. AFoiel fAAVdd 3FER Had faRor @
g T E

3. aR@ATcAS faAvar fawue (QTL) & Fo
Tellel JUI/fARAYAT H Th ANMcAS TS
W@d gl

4. IRAOTcAS  AAwant & 9o &
Tollel Facac: faudifold a1 39egfed =gl
gid|
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50. Which one of the following statements is

51.

51.

52.

52.

INCORRECT?

1. Quantitative inheritance results in a range of
measurable phenotypes for a polygenic trait.

2. Polygenic  traits  often  demonstrate
continuous variation.

3. Certain alleles of quantitative trait loci
(QTL) have an additive effect on the
character/trait.

4. Alleles governing quantitative traits do not
segregate and assort independently.

il eI JAT STl I aTe Ueh X SEHleT
FAFET T SATRT FAT 87 HqA (v Il (y) &
TITE § AT ofTel (W) ad (w) & JemEr g1 X
qUrE # Qe afed g g
1. X"y
3. XY

2. X"y
4, XMWY

What is the genotype of a male Drosophila fly
that has yellow body colour and red eyes.
Brown (y*) is dominant over yellow (y) and red
(w") is dominant over white (w).  Both  are
carried on X chromosome.
1. X"y

3. X"y

2. XMWY
4, X"X"TY

AT AT F F HiT-ar TEr 781 &7

1 AERIe IJTEROT & FROT fhdr oI
IMEET & X MRS TEOT F 4T
gl gl

2. AT WS & S @ 7 3ufRud
gfddt Teel HT HEA IARE AR
ETEIC I

3. RIS HYGTT FHAGIASAT & TR H
& Bl

4. effdet welell & fov afffa #wgsaAsar @
TS 3aetfa aRuIfaT g &1

Which one of the following statements is

INCORRECT?

1. Loss of genetic variation occurs within a
small population due to genetic drift.

2. The number of deleterious alleles present in
the gene pool of a population is called the
genetic load.

3. Genetic erosion is a reduction in levels of
homozygosity.

4. Inbreeding depression results from increased
homozygosity for deleterious alleles.



53.

53.

54.

o4.

55.

gzl @ HHT YA & 95% FT HEeT glal
o yog@ ol fAeus geamst & @ fhas

SR g3 AT

1. 3EffaesT 2. saIfeger

3. IfdTsT 4, @
During which of the following major mass

extinction events, over 95% of the marine
species disappeared from the planet Earth?

1. Ordovician 2. Devonian
3. Permian 4, Triassic
AT B yeRy & 396 e afa

et o o & @ R

fror s
@) | s | () | Feewad
®) | Ao | () | vemegater
©) | senfapfazer | (i) | ofydsar
) | Rfeiar | (V) | sfEae
V) | weareier
1. a—iii,b—iv,c—i,d—ii
2. a—iv,b—iii,c—i,d-v
3. a—ii,b-v,c—iv,d—i
4 a-v,b—i c—ii d—iii

Match the following larval forms with the
phyla that they occur in

Larva Phylum

(@) JAmphiblastula | (i) | Mollusca

(b) Nauplius (i) | Echinodermata

(c) Glochidium (iii) | Porifera

(d) Bipinnaria (iv) | Arthropoda

(v) | Annelida

1. a—iii,b—iv,c—i,d—ii
2. a—iv,b—iii,c—i,d-v
3. a—ii,b-v,c—iv,d—i
4. a—v,b—i,c—ii,d—iii
safafdyar & e dRas dg &t & @
e fdwerT deg g wAwRAT T 3TIdA
1. gards
2. 3SUThiCag TUSIST
3. sIfSter &1 3icaifes aef
4. §8c IENH Tt
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55.

56.

56.

57.

57.

Which of the following global hotspots of
biodiversity has the highest number of endemic
plants and vertebrates?

1. Sundaland

2. Tropical Andes

3. Brazil’s Atlantic Forest

4. Mesoamerican forests

faeg & W@ &=t & @ TET 3= &
O fFad amEt # gdca ITadd &2

1. 57 Fee 2. FHISAET

3. frarenfsar e 4. ATH

Which of the following National parks has the
highest density of tigers among protected areas
in the world?

1. Jim Corbett

3. Keoladeo Ghana

2. Kaziranga
4. Manas

gferor AT aur nhieT # T & venfa &

qg el FAGA & Sfared 9d T g1 adAT

A & IYUR R, 38 SfaAT Hr Ssaad

Hg Oredr T #§ O T 872

1. 3T Gl SWIET # Ueh & Yl &l 3gdsl
Ud HAQHH Tadad: g3 |

2. ganfaat & bR & gfaoT 3RS d&
gyarg forar arfes 721 3nerfeal ar gearig
N Tohl

3. genfadt o gfaror AR & 3nhie d&
gyarg forar arfes 721 3nerfeal ar gEarig
N Tohl

4. gzt & gfderd & $o fog W gfaor
AR TUT 3hreRT AT

Fossils of the same species of fresh water

reptiles have been found in South America and

Africa. Based on the current understanding,

which of the following is the best possible

explanation for this pattern?

1. The same species originated and evolved
independently in these two places.

2. Species migrated from Africa to establish
new populations in South America.

3. Species migrated from South America to
establish new populations in Africa.

4. South America and Africa were joined at
some point in Earth’s history.



58.

58.

59.

59.

60.

cdu-staeea & eaa-dAw-3miR ffea &

e qaiegAe P 7 & FHa-ar 7g 2

1. forelt g & yenfaat fr dear & 33
&Thel & WY U H AT AR |

2. yontaat i d&ar A aiRy & ag aa
I A ST I Fedl gl & a1 =

3. gIfadl & aR-=gR & 1@ dUT AR
glar =g

4. TRt edrg & genfa geiar &I fasheadt
gdIdl & 3§ AT gl § U gher
B

Which of the following is NOT a prediction
arising out of Wilson-MacArthur’s Theory of
Island Biogeography?

1. The number of species on an island should
increase with its size/area.

2. The number of species should decrease with
increasing distance of the island from the
source pool.

3. The turnover of species should be common
and frequent.

4. Species richness on an island should be
related to its average distance to the
neighbouring islands.

e fawat & & fhas fov pepe alfesd

TETOT T 3UYNT 3UGFAdH 82

1 ar ¥ 3% FHE dU & TAE T
dfed gl

2. @ & 3% FHg 9T W g H dcA
TEH 6 &

. & §HE § 9T g §Hg THAI: §ied Bl

. O GHE § dUT & §HE H dc  GHAE
oTer gl

w

N

The use of Kruskat Wallis test is most

appropriate in which of these cases?

1. There are more than two groups and each
group is normally distributed.

2. There are more than two groups and the
distribution in each group is not normal.

3. There are two groups and each group is
normally distributed.

4. There are two groups and the distribution in
each group is not normal.

emehrdferat T IYMNI/ITMIT &THAT 3TIdH &
1. HEEHG STl & Coash HHACrl A
2. 9Rgag efrarsur sfeaer aar &

60.

3. veft ar st
4. vefT aRwT sfEat &

The utilization or consumption efficiency of
herbivores is highest in

1. plankton communities of ocean waters.

2. mature temperate forests.

3. managed grasslands.

4. managed rangelands.

61.daTr Hooll fhor & 3eelelal & R Fay

61.

62.

62.

AEIH A iR T SRS & AT
# Fold W T & F *la-ar sfea forar
STAA?

1. JoEYTiee el Toidrl

2. AUEATTAS WRIg T9T|

3. HA T g gram|

4. YRIg TG =T8T grom|

Which one of the following will be observed
when auxin to cytokinin ratio is increased in the
culture medium during organogenesis from
tobacco pith callus?

1. Adventitious roots will form.

2. Adventitious shoot will form.

3. There will be no root formation.

4. There will be no shoot formation.

Sfaroy & 3mdeT Heheshl & WY eI H

fAFcR amedor & TR FH R W A

FUAT H H FloA-AT T AL 82

1. e TUT Fehgeh, aleil 1 HfRAhT et
H ofecgvasde & AT Bl

2. 3T AT Feheehl H AT HRANOT & fow
URHE TRl 37 AT &

3. el dUT Fehgehl, &l H DNA & &A1Y
I et 3equieyd g

4. e AT Fehgeht, alAl H RNA difarast
qgeT THR &

Which of the following statements is NOT true

regarding the closer affinity of Archaea to

Eukarya than to Bacteria?

1. Both Archaea and Eukarya lack peptide-
glycan in their cell walls.

2. The initiator amino acid for protein synthesis
is methionine in both Archaea and Eukarya.



63.

63.

64.

64.

65.

65.

3. Histones associated with DNA are absent in
both Archaea and Eukarya.

4. In both Archaea and Eukarya the RNA
polymerase is of several kinds.

ffeerha Follelr faar & 393 g arelm

FoshH Siell HFTA TILLING Bl foiesd 7 @

HiT-AT TILLING #H S 37T 872

1. ISFARIA-ATCIT FITAROT GaRT T-DNA
AgeleT

2. Ac/Ds 3@¥al HI IUART Xk ST
CECE)

3. $urse AT Tewlelc & AT IcTRTTTeAT

4. JeFAVARNT EART Slidgedeh FIAOT

TILLING is a reverse genetics approach used
in functional genomics. Which one of the
following is used for TILLING?

1. T-DNA tagging by Agrobacterium-mediated

transformation.

2. Transposon tagging using Ac/Ds elements.
3. Mutagenesis with ethylmethane sulphonate.
4. Protoplast transformation by electroporation.

ot & & Fla-ar 7 F1 a77 Reder &2
. ZI3RHH Ferak

Which of the following is wild relative of
wheat?

1. Triticum monococcum

2. Triticum compactum

3. Triticum vulgare

4. Triticum boeoticum

A W N e

gl ClHlT 3fefele fafer ganr faeer & &
foraerT faeeivoT 81 Tehar &2

. AsTragiod  DNA Eell$

. QI TIeT

. Tdr aeiaer &1 gl gelca

A W N -

Which one of the following can be analysed
using Surface Plasmon Resonance method?

1. Radiolabelled DNA probes.

2. Protein structure.

3. Optical density of a solution.

4. Label-free bimolecular interaction.
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66.

66.

67.

67.

68.

68.

69.

e & @ Fad FA genfa Hr Awar
g & S 38 fGeus & fov S ardr § 2
. afaftea gz

37c9 BRIT &THAT

3req Oy fRufa

. W AWK el

Which of the following is NOT an attribute of
a species that makes it vulnerable to extinction?
1. Specialized diet

2. Low dispersal ability

3. Low trophic status

4. Variable population density

Jaftid-gs ¢&d SEERdr (AFLP) & fau fawt

FUAT H q -1 TE &2

1. gefees  dur AA-ANa 3uwEe &
Teh HINSIA & 399197 & PCR

2. PCR 9a¥d, deueard Sfadus TeaisdAl &
qry qrast

3. gfaeyd TeolisAl & AT DNA & 9rad,
degdld Tk PCR aROT

4, 9fAEYsl UeollAl & AT DNA &I 9,
deTRdNd &l PCR =ROT

Which one of the following statements is correct

for amplified-fragment length polymorphism

(AFLP)?

1. PCR using a combination of random and
gene-specific primers.

2. PCR amplification followed by digestion
with restriction enzymes.

3. Digestion of DNA with restriction enzymes
followed by one PCR step.

4. Digestion of DNA with restriction enzymes
followed by two PCR steps.

WETdehd:, [aeE X r & Iy Gefadg gar
TF HEIE & U, 38 HEE G F §
1. (Nyx2)/r 2. In2/r

3. 1In2 4. Inr x 2

For a population growing exponentially with a
growth rate r, its population doubling time is

1. (Ny X 2)/r 2. In2/r

3. Aln2 4, Inr x 2

Fa oids A& TTOd-R@eRa o &

TATAE FHHAEN T FgAdH FAI A TEAA
EARIPET Y



69.

70.

70.

71.

frarsoT shfeser quiardYy g
. arHefA

HeldHq
. 3SUThfeTYr Il aef

A W N B

In which ecosystem is the autotroph-fixed
energy likely to reach the primary carnivore
level in the shortest time?

1. Temperate deciduous forest

2. Grassland

3. Ocean

4. Tropical rain forest

A dur B el yidfde-Haraadr ssfod deerss
g1 3ot S eiRa &1 o1 @k § @
Hfha FIh

. gedi gfaafotar aofaTen

. TR qOTATET

. e e qotaTem

TSHA HHATT

A W N P

A and B are two enantiomeric helical peptides.
Their chirality can be determined by recording
their

1. circular dichroism spectrum.

2. UV spectrum.

3. fluorescence spectrum.

4. Edman sequencing.

49 \PART 'C'

sa W & sgwee wdl g Wide
T F IR FH v D e FuEr A
-1 T &2

1. DNA S T g 39T @i # &7l &
dr grSgieteT ey e gl

2. JUHS qAT USHA, Sl HT Teh ATl
THE & W 3T T T

3. a-Fsferdl dur p-acat & fg gfade
aﬁwagawarﬁmgré@mm
gfaaT e g1

4, U B-FAS IR URHAT Fal & FoiaT gl
efachg auT ey UiAeT 3Fal & gfdde
U GaRT B-A1S & YR & AU grer
gl
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71.

72.

72.

Indicate which one of the following statements
about nucleic acids and protein structures is
correct.

1. Hydrogen bonding between the bases in the
major and minor grooves of DNA is absent.

2. Both uracil and thymine have a methyl
group but at different positions.

3. The backbone dihedral angles of a-helices
and B-sheets are very similar. Only the
hydrogen bonding pattern is different.

4. A B-turn is formed by four amino acids.
The type of B-turn is determined by the
dihedral angles of the second and third
amino acid.

Teh NYFdT o, TF & TAT & THaAT 3Fa
19 3T UTAAT JFall F FfAearasT ganr
fordt 9réer T PR &t Hedieht w Y
grotar ARfad $1 Rt 9l & fore arei,
H ufAar 3Fell & gfaTaId 9R, MYUSHdr o
BRar & e aRdaas & getor R
gfaeamaa

1) 2 ) .
£ 5 E S
g g

b3 2

g g

§l ﬁl

a) el &7 318 FgaT B

b) Tea’t & 31f8% Hga T Bl

c) T H T T T gl

d) $sfodt & w7 FE=hg g

e) Odel # 3% F@ga B
IWFT FUAT H HlT-T TEY 872

1. ad¥dr ¢ 2. cdur d
3. bdAT e 4, adAdTh

A researcher has developed a program to
evaluate the stability of a protein by
substituting each amino acid at a time by the
other 19 amino acids. For a protein, a
researcher has observed the following changes
in stability upon substitution of amino acids in
loops, helices, sheets, protein core and on the
protein surface.



73.

73.

Wi oo T

g g

: - 2 g §
3 3

2 8

g g

§l El

Substitutions in

a) loops are more tolerant

b) sheets are more tolerant

c) core is less tolerant

d) helices are less tolerant

e) surface is more tolerant

Which of the above statements are correct?

1. aandc 2. candd
3. bande 4. aandb
foeT 3rop3t & o1 ST AL
w ® @© o
(o]0 Coo coo Co0
HO —? — C00"~ ?H — Co0~ ?Hz cIHZ
?Hz HO-—?H ?=o coo
Ccoo Coo Cco0 "~
1. A= 3TSEITACE, B = a-hIelTeele,
C = 3ifFgeiiufiee, D= e
2. A=fage, B = 3msaiffice,
C = a-HETE, D = JfFaaIvfiee
3. A= 3msAIfee, B = e,
C= q-HIETIE, D = HiFgdviaee
4. A=fa¢e, B = 3EaRACe,
C = 3fFHTRACE, D = a-HlEHeere
Indicate the names of the following molecules
w ® (© ©
coo Ccoo coo coo
HO —?— Cco0~ fH — €00~ ?Hz (l:H2
?m HO—?H ?=o coo
coo coo coo”

1. A=isocitrate, B = a-ketoglutarate,

C = oxaloacetate, D = citrate
2. A= citrate, B = isocitrate,

C = a-ketoglutarate, D = oxaloacetate
3. A= isocitrate, B = citrate,

C = a-ketoglutarate, D = oxaloacetate
4. A= citrate, B = isocitrate,

C = oxaloacetate, D = a- ketoglutarate
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74.

74.

75.

Ts f9ad a3 & 30°C a9 ) 3fAfHAIr 4 =8
& fow 9fq A &1 AEF Fqad Fofr TRade
(AG,) —1000 $eI/AT g1 9 A dUT B Hr

Aigard  wAA; 100 ASHHATGIR T 100
AeATR & o Aieahied HFd Jol (AG)
gRadeT Far g7

1. 3160 2. 316

3. 31610 4. — 3160

The standard free energy change (AG,) per
mole for the reaction A = B at 30°C in an
open system is —1000 cal/mole. What is the
approximate free energy change (AG) when
the concentration of A and B are 100
micromolar and 100 millimolar, respectively?

1. 3160 2. 316

3. 31610 4, — 3160

el FEROTRT eawa gAeT F ek QMereha
FFIEAE L a1l )R A differ &
Ad W [ ediad 39aeT aResieer
T J&ToT TR

(a) ADP + Pi

(b) STSATSEIHIATS, Teh fagaTereh

(c) NfIMASA, T ATPTH TEHAS
(O RIRIGIES

(e) TFTaT

Oxygen consumption
 —
«—=
—

Time ——>

[T # @ Fla-ar oR=sRer i e
3UgFdd: adT 87

o]

1. I=-b; HI—=d; Ill-e
2. 1—a; ll-d; Hl-c
3.1-a; ll—¢e 1ll-c
4, 1—-a, ll—c; Nl-b

In a mitochondrial respiration experiment, a
researcher observed the following profile of
oxygen consumption upon addition of
following compounds at times I, Il and I11.

(a) ADP + Pi

(b)Dinitrophenol, an uncoupler

(c) Oligomycin, an ATPase inhibitor
(d)Cyanide

(e) Succinate



76.

76.

77.

I

— -

Oxygen consumption
—_—
-—

Time —>

Which of the following describes the profile
appropriately?

1.1-b; -d; Hll-e
2. 1l—a ll-d; Hl-c
3.1-a ll-¢e; Ill-c
4, 1-a; ll-c; Nl-b

el TeaTSH (Teai$H 3MTU] $IR = 40,000 D)

IATPAT (Vo= et ohameam &1 4umol

aF AATRAT HN, TeolisHA ST AET = 2ug) Hr

IRI-~IRT &A1 vg T |fgaar &

1. 80,000 ufa fAsie, 2 x 10° p A fhaTaR
gfa Aee

2. 80,000 ufa fAee, 2 x 103 p Al fohamaR
gfd @3

3. 40,000 fa fAee, 1x 103 p A HFITER
gfa Aee

4. 40,000 9fd @ee, 2 x 103 p A FRaTUR
gfa Aee

The turnover number and specific activity of an
enzyme ( molecular weight 40,000 D) in a
reaction (Vma= 4umol of substrate reacted/ min,
enzyme amount = 2ug) are

1. 80,000/min, 2 x 103 p mol substrate/min

2. 80,000/min, 2 x 103 p mol substrate/second
3. 40,000/min, 1 x 103 p mol substrate/min

4. 40,000/min, 2 x 103 p mol substrate/min

SeFedeall fawoy (IV), St vk guflg 3maRa
gofr fasmoy § 37°7. W TR F eI F
gAEARRAT (HA) WE & 3R e
Torged UfhdT garT el ay Rt &
3ieX A FT &1 IV A I gfamRd fSreen
H HA & AT Beal 9 T RE
fadRa gar & Jur oy FIfREd &
JadFRT Bredr & Ty IV Bieel & Tade
& far SFAgR &1 3eEys @@, O
AT F 33X IV, AR ARad
HaAfRA%Ar, deueard HA ¥ 39Rd
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JdeET Bredr & @y IV Beel & Taae

CaRT AR giem &1 frdr Fufa & afg

g IV Beell &I talledAr Bl W HI=r

Y AP GidRfRASBar & 3wemd) &

Y FART AT TR &, T 7@ T

aRfeufd & e

1 IV&I pH5.0W YaEfTar degedrd 37° 4.
JAT pH 7.4 I 3THT 9INT HIRAPI3T & ATT
EYT § Holdod |

2. pH7.4T9T 37°W. W IV &I 9= et
PIRAFIIT F TTY G TAT HATT F
fow 3regAfa =i

3. pH5.0dYT 37° A, W IV d2T 9y
HIARIAT I AT TAT FART gt
AT

4. 60° . W 30 Ade d& IV &I FsART &
3T A & 91 38 pH 5.0 dAT 37° 4.
R 9T HIARBT & AT AT qUT
AT gl 3eTAf &l

Influenza virus (1V), a well known enveloped
animal virus, enters its host cells through
membrane fusion process catalyzed by
haemagluttinin (HA) protein inside endosomes
at 37°C. HA is localized in the lipid bilayer
membrane of the IV as an integral membrane
protein and is responsible for binding and
fusion of IV membrane with the endosomal
membrane of host cells. Upon binding, 1V is
internalized into host cells through receptor
mediated endocytosis followed by fusion of
the IV membrane with endosome membrane
catalyzed by HA. In a situation, if we wish to
fuse IV membrane with its host cells (deficient
in endocytosis) at the plasma membrane,
mention the correct condition out of the
following:

1. Pre-treat IV in pH 5.0 followed by its
binding and fusion with host cells at pH
7.4 and 37°C.

2. Allow the IV to bind and fuse with host
cells at pH 7.4 and 37°C.

3. IV and host cells are allowed to bind
and fuse at pH 5.0 and 37°C.

4. 1V is subjected to incubation at 60°C  for
30 minutes and allowed to bind and
fuse with host cells at pH 5.0 and
37°C.
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Ig GEEAMaT § foh ool SER aifRlenr ool
F <43 37 W& Bleel & 3IR-UR ClI &
qRag & fov teAT [SFAeR §1 39 gear
F foT ¥ 3 F CI 3Aeysd TIAT H TH
eI HAg AU §1 sl el 7 W@
g4, pH 7.4 & BRHC-FHAIAATTT Fq0TSTel
(PBS) H facifad drel ®fOX HIfAFIT (RBCs)
% 3ieY Th O MU gfadifed Tes (x)
HI e U FoAd WA T 3GGFIdH AN
FT §°?

1. RBCs &I WEhe-33I9faRIfd daorser

(PBS,pH 7.4) & x & &A1Y 37°CH. H 30 Haic

F T FsATIT
2. RBCs&I PBS # x o @Y 4°F. H 30 A«
F T FsATIT

3. RBCs &l g9H Hehe-3HIufalus (pH 7.4) &
X & Gy 37° §. 7 30 [Ade & v FsATT

4. RBCs &I g9 Hehe-3aufae (pH 7.4) H

X & YT 37°CH. & 30 Aac & T Fvar,

deueard NH, g IRades HRE (Feaarst
gRade) & Iy 3TER

It is well established that “Band 3” protein of
red blood cell membrane is solely responsible
for CI" transport across membrane. A lysine
group in the CI" binding site of “Band 3” is
crucial for this event. Keeping this in mind
what is the most appropriate way to load and

retain a small anionic fluorescent probe (x)

inside the red blood cells (RBCs) suspended in

phosphate buffered saline (PBS), pH 7.4.

1. Incubate the RBCs with x in phosphate
buffered saline (PBS, pH 7.4) at 37°C for
30 min.

2. Incubate the RBCs with x in PBS at 4°C
for 30 min.

3. Incubate the RBCs with x in Hepes sulfate
buffer (pH 7.4) at 37°C for 30 min.

4. Incubate the RBCs with x in Hepes sulfate
buffer (pH 7.4) at 37°C for 30 min
followed by treatment with a NH, group
modifying agent (covalent modification).

AfFadl  H  DNA 3FT-9fddeor  garT
ugde & AU ofg el @ A faw S
¢ Fifh qapde dEar # vdla @ @
Thd g1 e g T A3 awor H
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HAET (A, B, C dUT D) & Ugdlel ot M=

AT, F= T £
M (mother) = > +
—- > n
F (father)

1. AB,Caa D
3. AT ATdar D

2. A,Bdar D
4. B,Cdur D

Minisatellites are used as marker for identi-fying
individuals via DNA fingerprinting as the alleles
may differ in the number of repeats. From the
Southern blot shown below identify the progeny
(A, B, C and D) for the given parents (M=
mother, F= father).

M (mother)

=2 -—-—> - -

F (father) I

M F A B C D

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

de e g Rufaat F S
fef@a &1 Tl wH A, T dfafed
T ATEYH H gg faetad #T IR gEv A,
#; Y # gg Qs @ gwfaa ar o)
et 2 I ol &1 3TAR § gAfT

a

Number of cells

Time
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1. a 7ol A fashf@d faar amm; b sefehrst
daur et A fawf@a fear am@m c
fasish & wwfaa &

2. a T[T AT AorFerer A fahfda e
I b Tt H fAf@d fhar m@m ¢
fasish & wwfaa &

3. a faseh & AT & b sodar aur
drerercter A Refla frar o, ¢ vefiaT

4. afasltel @ FHfAT & b Il # fawfad
foham aram; ¢ TephisT aur AT A

E. coli was grown in three different
experimental conditions. In one, it was grown
in medium containing glucose as carbon
source; in the second in medium containing
both glucose and galactose; and in third was
infected with phage. Match the curves shown
below to the treatment

a

Number of cells

Time

1. ais grown in glucose; b is grown in glucose
and galactose; ¢ is infected with phage

2. a is grown in glucose and galactose; b in
glucose; c is infected with phage

3. a is infected with phage; b is grown in
glucose and galactose; ¢ in glucose

4. a is infected with phage; b is grown in
glucose; ¢ in glucose and galactose

TRAART  duT  BERRTREs,  aEl
BRI & HeT Fuat & @ Sia-ar @gr
et 82

1. S9fF Th H Th IET 37 o8 Th I
HEY CaRT HAPAd &, G H adr 3%l
U8 U UATSS &Y & TFd HAfead gl
2. 2l T STERTRIAT HEhe Hefg dT
BEhE THE & AT Helieeld 37 My
gl W R g

3. 3dH ¥ AT U H T didd AEY (C=C)
JafdfSea g dhar &

4. gt 7 MY FHE oS H1 g HeveTl ol
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Both sphingomyelin and phosphoglycerides
are phospholipids. Which one of the following
statements is NOT correct?

1. While one has a fatty acid tail attached via
an ester bond, in another, the fatty acid tail
is attached via an amide bond

2. The hydrophilicity of both is dependent on
the phosphate group and other head groups
attached to the phosphate group

3. Only one of them may contain a carbon-
carbon double bond (C=C).

4. Both may have choline as head group.

wiifs sfPtee & ke e
FEcaqoT HfAST AT §, A TeolsAl hr
afhadr & TeHd A dTel FHeperariaRrdr
mﬂa@wﬁm%&mﬁ%‘l
Fefad T foRiel 3wy oe & w9 A
AMEANE & aX A Y W e
FUAT 7§ PlA-ar TE A& 2

1. Fifr Fdheder PRGR fer e g
g, TYURUIA: 3dH SUBMSHASE 3Taa]
AT # 9 o E

2. AIBMSAARTH  garr  faAfAd DNA
e fOede, Tolld A, cunRmEaeRe
aiegd v fHr ufRufa F Ty
el 7 grarvra: aRafda F s §)
3. TR FehedT PRAFBT 7 g &R&¥d
DNA ¥ur dfRedt @ & 3
AUISAS  oAfead vt fr /e
iftreh gustred gl

4, 7 9 S UBTESHERS & fafrsed:
afgaa #a §, 9 @uaror he-fawfaa
HITARIAT I JHTT Agl STl |

As topoisomerases play an important role
during replication, a large number of
anticancer drugs have been developed that
inhibit the activity of these enzymes. Which of
the following statements is NOT true about
topoisomerases as a potential anticancer drug
target?

1. As cancer cells are rapidly growing cells,
they usually contain higher level of
topoisomerases.

2. The transient DNA breaks created by
topoisomerases are usually converted to
permanent breaks in the genome in the
presence of topoisomerase targeted drugs.
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3. As cancer cells often have impaired DNA
repair pathways, they are more susceptible
towards topoisomerase targeted drugs.

4. The drugs which specifically target
topoisomerases, usually do not affect
normal fast growing cells.

aMeT ¥R FIfAAr (RBC) Bl &r
TATSHIBIRG, Beall H Th & IR el adr
g daur N-Rar segefliea: sfgfdse g §
aur C-faRr g ured W 3giad gl
gl N aur o dweEs & e
wfeRferal (FeREaRT & Agiod) T Fgraar
F Ty Breel & IR-UR TABHBIRA &
effa=arg &1 Ao SEI=™T ST dahdr gl
o wuar F T Fa-ar T &2
1. 37800T RBC, C-fawr gfawal & &y
AgfAd & Fehe B
2. 9RAFId RBC, C-FaRT gfarefr gor N-faxr
gfeRed, ast & @y Agfod g dehdr Bl
3. 37&uoT RBC, N-F&RT gfeRferar & &y
AT el g1 Hehdll|
4. RBC &I dreaidika orar N-Far gfaxfarar
& |y ogferd g1 Fhell g

Glycophorin  of red blood cell (RBC)

membrane spans the membrane only once and

the N-terminal is projected extracellularly and
the C-terminal is exposed to the cytosolic side.

With the help of antibodies (labelled with

fluorophors) against N-terminal and C-

terminal peptides, orientation of glycophorin

across membrane can be verified. Which one
of the following statements is correct?

1. Intact RBC can be labelled with C-
terminal antibody.

2. Permeabilized RBC can be labelled with
C-terminal antibodies as well as N-
terminal antibodies.

3. Intact RBC cannot be labelled with N-
terminal antibodies.

4. Inside out ghost of RBC can be labelled
with N-terminal antibodies.

TOR, T fhald, ¥ UdlcHAsd: @afd
HIfAPTS TeA3T F T TH, rRNA TAVIT dT
T g1 AT 3l wRe AT Pol | 3USHES
& WY Hicd & TOR dfAd aar gl
A 3w ¥ S TOR Hefdd @i &,
Pol | & 3@ &Re faufed gar g1 v
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AR gHe AfFIET gar g S Pol | 39-
SHS & WY T HRb & Holdel
HfHCTFT FXAT Tl TAG oo, AR
T 3P Faat W IIASHT ddhele &
39T & 3oT HIFARIT H rRNA HLAYOT &7
TR AR Far Jar gl a=g uER Hr
AT & fow gfald rRNA & e
IR foiFetad gl

t(mink 0 20 40

JFAEAT THe A TAd  gfddAeT Fr
qgTe:

1.
2,
3
4

One of the cellular events that TOR, a kinase,
positively regulates is the rate of rRNA
synthesis. TOR regulates the association of a
transcription factor to a Pol | subunit. When
TOR is inhibited by the drug rapamycin, the
transcription factor dissociates from Pol I. A
yeast strain is engineered, which expresses a
fusion of the transcription factor and the Pol |
subunit. The level of rRNA synthesis is
monitored in these cells using pulse labelling
following rapamycin addition for the times
indicated below. The transcript profile of
rRNA observed for the wild type cells is given
below:

t(min) 0 20 40

Identify the pattern expected in the engineered
strain.

1.

2.
3.
4
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W TAATEEI-tRNA BT, @@ T d

gfdersieT 3iAfdfSed tRNA JoFd TiAar 3

& Ay JUTY FATIT & Fhal g1 &S Sia

20 =T tRNA ByeH @d § Uit $o

Sharopit & 3@ fAyew &1 3IwmE g S

TR & fau S0 tRNA (t(RNAS") &

39 Holld TR 3Far & 3aee & fovu

qEC| @ F SE] o WEAT 7 ToeriaeT

$8 Jdfafsed & ard &2 FE 3cok o

1. 719 @A Starorides WéT # Teeriae
3UTEYA €T &1 3refare-ued GRade ToeHe
F SR Tl T T fAA H ager r B

2. 31 SiamUp3t A tRNA & faw fafrse
TfAATTASe  (RNA f&aed (tRNAM) tRNA"
oY Fe@fAT & IART e Bl

3. goT Siamup3i & tRNA™ & o fafRrse
TTAAITAESE tRNA e t(RNAY & 8
Te[eHT § IMARIT FAT §l 38 dle Th
GERT Usoll$H 3MARIT tRNAY" & Toerdie
FT TolcTA H gRafdd & &

4. 3o Shamupt &, ufAvarse (RNA ffiues
tRNAM ST Te[ETAT AT Te[elffeT & JmafRrd
FAT §, WA TV & GRTeT 3oTehl
ILGhT & AR

Each aminoacyl-tRNA synthetase is precisely
able to match an amino acid with the tRNA
containing  the  correct  corresponding
anticodon. Most organisms have 20 different
tRNA synthetases, however some bacteria
lack the synthetase for charging the tRNA for
glutamine (tRNA®"™) with its cognate amino
acid. How do these bacteria manage to
incorporate glutamine in their proteins?

Choose the correct answer.

1. Glutamine is not present in the newly
synthesized bacterial protein. Post transla-
tional modification converts glutamate to
glutamine at the required sites.

2. In these bacteria, the aminoacyl tRNA
synthetase specific for tRNA glutamate
(tRNA™) also charges tRNAY" with
glutamine.

3. In these bacteria, the aminoacP/I tRNA
synthetase specific for tRNA?" also charges
tRNAY" with glutamate. A second enzyme
then converts the glutamate of the charged
tRNA?" to glutamine.
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4. In these bacteria, the aminoacyl tRNA
synthetase charges tRNA with either
glutamate or glutamine according to their
requirement during protein synthesis.

DNA dfapfads & 2R« Fo &l qrear
gel § ST DNA UifaeRs &1 yw-arae
aifafafer garr S g i St 3 faffsed
FuR 9B garr &% # Sl g1 e
TC TrolRAT HT Fishadr & v sq@ gfshar
Hr foemsar gl

A. DNA UTfa#RsT 111 2T DNA fordier

B. AP 3id:wgfFordisl dUT DNA TSIt aSeT
C. MutSaar Mut L

D. Rec AT RecF

gfehaT & 3WIFd TeollsAml H T Fasr ay

fSemsar g2
1. A/B,dar C 2. DU B
3. Adar D 4. AGYT C

Some errors occur during DNA replication
that are not corrected by proof reading activity
of DNA polymerase. These are corrected by
specialized repair pathways. Defect in the
activities of some of the following enzymes
impair this process.

A. DNA polymerase Il and DNA ligase

B. AP endonuclease and DNA glycosidase

C. Mut Sand Mut L

D. Rec Aand Rec F

Defect in which of the above enzymes impair
the process?

1. A/B,andC
3. Aand D

2. Dand B
4, Aand C

MRNA FRAYUT AT T 3FqeTd Al Teh
gheehld HIRAAT P oigferd  ATP, foreT p-
TAA W A &, & AT FSAI fohar rm|
aRued mRNA &, 39 T & 4R,
Afsarersdt *2p Fgl oW Yae gEm?

1. fregr o oRfEufawi &F %P 9Rusg
mRNA # Yehe g1 g Fifeh g
& e p awr ¢y wEke faARa
g &

2. MRNA & BRHERFR g & HEhe
WE THEARd:  ogiod g aife
@l & R AT o WREhe
famfaa ga &1
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3. ¥p gRgedd mMRNA & 5' 3icd H Yehce gHT
AT A 3HAT g A “A” B

4, %p 9gRUFd mMRNA H HI§ YHhe oAl
g Fifeh HTTolge UfhdT & ekt T
“A” 3afAse F1 5-RRT BReke AR Adre
&r St

An eukaryotic cell undergoing mMRNA
synthesis and processing was incubated with
%P labelled ATP, with the label at the pB-
position. Where do you think the  radioactive
isotope will appear in the mature MRNA?

1. *P will not appear in the mature mMRNA
under any circumstances because 3 and y
phosphates are released during
transcription.

2. Phosphate groups of the phoshodiester
backbone of the mRNA will be uniformly
labelled as only o phosphates are released
during transcription.

3. ¥P will appear at the 5' end of the mRNA if
only it has “A” as the first nucleotide.

4. No **P will appear in the mature mRNA
because the 5'-terminal phosphate of an
“A” residue will be further removed during
the capping process.

IRIcRT &I WrAfASd: & JhR & Fefieor
fhaT ST ¥HaT & DNA IRIR& UG
FIRIcR® | 3WFd & TR HA FT SR
A & =i g

A. Ghghrd DNA IRIRSF Holled H Teh T
¥ 3UA HI Fed q@ TUE W
HARAd g 81

B. YURIcA® d RNA 3l & ST ggel
cDNA # YcIiacl 3Hefelf@d gl arg &
TofleT & AT THT g &l

C. yfduRicR® e gfafef va RAusa gwa
CART U&h RNA ALIEY ¥ gy arfaehe
g &l

D. Fiff DNA URId& Teh Yfdfafd T
Rusa ghA garT afaefer @ &, Rl
URIcReh I ichfa dear & w3l off gfig
STeT & Fehd|

o suar F ¥ Fla-ava T 282

1. Adar C 2. Bdur D

3. A9 B 4. AT D

88. Transposons can be primarily categorized into

89.

89.

two types, DNA  transposons  and

retrotransposons. Given below is some

information regarding the above.

A. Eukaryotic DNA transposons excise
themselves from one place in the genome
and integrate into another site.

B. Retrotransposons are RNA sequences that
are first reverse transcribed into cONA and
then integrate into the genome.

C. Retrotransposons move by a copy and
paste mechanism through an RNA
intermediate.

D. As DNA transposons move via a cut and
paste mechanism, there can never be an
increase in the copy number of a
transposon.

Which of the statement(s) is/are true?

1. AandC 2. Band D

3. Bonly 4. Donly

e ey R wiissiftay g0 faw &
ABC 9fddTe & 31dR

Sepals Petals Stamens Carpels

[

[ B8 1]

A | C

®S Sllel/37eeidel ®Reh 3al. AP, AP2, AP3,
AG 3fg, afFafad g1 fra syat & § &la-
AT Th TET 82

1. 9EF &l UE UG F AwE & R vaeen

2 (AP2) 3TeJer@ AffHcTfFdd

2. WHE AG T AT & Sl AT ST Bl
3. 3737 faerd & STl AP1 3fdicafaad

4. 9T G & AP & eIl AP3 AT odd

According to the ABC model of floral
development in Arabidopsis as shown below,

Sepals Petals Stamens Carpels

[ 1

B
I A I c_ |

several genes/transcription factors e.g. AP1,
AP2, AP3, AG etc., are involved. Which one
of the following statements is correct?
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1. Apetala 2 (AP2) transcripts expressed
during sepal and petal development.

2. Agamous AG is considered as class A
gene.

3. AP1 expressed during carpel development.

4. AP3 expressed during sepal development.

T g # fAfT e & uie A @ aded
FEIHETHRIUBN I 3eeT  fhar  arm| g
FAFBT A ¢ A Te gfasd & Ty
FATRT fohar arar| gfdsied & Sa gfafsie-
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afFAfad &1 N-eRel dar N-CAM &
3URGAT & T 1 q@el & faw IRl &
ar WHEl # Sl fRar 9, N-heRe A
3cUREd & AT FH- A Iied U N-CAM
A 3URTAA & Y F@Hg- B YA e
gRUTAT # & HlI-8 Th & gcad I 3TadA
HHTGSAT g7

1. YRi& faera & @Hg A dUT A B alr
& g AW

2. JRMAF fahrd & dHg A& IRI AW RJ
THE B & dfedl #T WYURUE: fawr gem
am 7 dRwrds & faew A Ag

Tofed AGTHeThIOt A Famad fRar aur
9 Fag A 39 gE&qd R, s (i) 99iE
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AT (i) ¥ B (AT a7 7 g@wr v v9ie)
Ir (i) 99 AXxB & FL §ded & wred T
PRSI & T Femar war| gfasd-ufed
FErTETRO3T BT IEfhar AT IR
Teigas AT arn| @A R & e g
N TR TR gl

1. A YHE A

2. AT Y¥E B

3. YAG ATUT F1Tdme

4. YRE BIAT F1 HAWT

In an experiment peritoneal macrophages were
isolated from strain A of guinea pig. These
cells were then incubated with an antigen.
After the antigen pulsed macrophages
processed the antigen and presented it on their
surface, these were mixed with T cells from (i)
strain A or (ii) strain B (a different strain of
guinea pig) or (iii) F1 progeny of strain A X B.
T cell proliferation was measured in response
to antigen pulsed macrophages. T cells of
which strain of guinea pig will be activated?

1. Strain A only

2. Strain B only

3. Strain A and F1 progeny

4. Strain B and F1 progeny

Ca?* - PIRIFT-FIRGT IS F FoReT
AMETT aXd § TUT HIRABT & 3TESTA 0T
F gRafdd @& T e 7 ve FAgcaqer
HIFAFT 31ET IS &1 ST TG g AT
HITASIIT T THAROT HIASPT Tdg & N-
FU & Yhed & T ANHAT: Fgaered
€l N-CAM (df3eh1$ RISl 310]) Ig-
SF (SFFg-clig ol HEIEHg) HT Bl & oUT
ITESTT A AfhaT3 & gaA-gAEaor H

91.

Jfafdaad g

3. WHg A% Ifed dffer a7 & fawra & #g
3EfATAR eder Siefeh @Hg B & IRy
URfe faera & #3

4. 3cqREEl & fIU @Y HIRIST ITETA
307 &ffaqfc i, 3T HHg A U THE
B all & e WURUI: fqhfad gl

Cadherins mediate Ca**-dependent cell-cell
adhesion and play an important role in
embryonic development by changing the
adhesive properties of cell. Aggregation of
nerve cells to form an epithelium is correlated
with the appearance of N-cadherins on cell
surface and vice versa. N-CAM (neural cell
adhesion molecules) belongs to 1g-SF

(immunoglobulin super family) and involved

in fine tuning of adhesive interactions. In

order to see the effect of mutations of N-

cadherin and N-CAM, two sets of mice were

generated. Set A - mice with mutation in N-

cadherin and set B - mice with mutation in N-

CAM. Which of the following results is most

likely to occur?

1. Mice of both set A and set B will die in
early development.

2. Mice of set A will die in early development
but mice of set B will develop normally
and show mild abnormalities in the
development of nervous system.

3. Mice of Set A will show mild abnormalities
in the development of nervous system
whereas mice of set B will die early in
development.

4. Mice of both set A and set B develop
normally as other cell adhesion molecules
will compensate for the mutations.
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T fAWIO] Teh QI HIRIAT Geh T HhiAT
AT &, Uh Weh3fee Sl JoFd Toh T &
Y 3% Hollel dl THIT Il g, PIADT Pl
gRafdd &Rar & dar MdT X' F TR H
SeIdT &, St SRR TeRIgde H derd gl
30 RSN GhR H e HeAh Gl &
TR & o & fav e P [/eT §,
Fafer tH AE QU 2, & X' F
Y AEAd & g 38 [ATSHT a1 dohdr
g, & WOT #H AT Il gl foAeet rer@r
H I FiA-ar v P dAqT ‘Q’ A FI Jfa F
Ter gfafftca aar g2

1, 2,
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A virus infects a particular cell type, integrates
its genome into a site that contains a proto-
oncogene, transforms the cell and increases
the level of a protein ‘X’, which increases
cellular proliferation. A compound ‘P’ is
known to increase the level of tumor
suppressor proteins in that cell type whereas a
compound ‘Q’ helps in stimulating a protein
‘Z’ that can bind to ‘X’ rendering it inactive.
Which one of the following graphs correctly
represents the mode of action of ‘P’ and ‘Q’?
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RAHS 3 3TaR & AE-AIRAT 59
RO T FASA FaT § b T Taspraeder
ule # feheqrey a7 & AR e
3FS I YIUIAT Teh TXIATdhIES & ®T H
FH F Thal gl 3IWFd UROT & Fafad
o ¥ faead gl

A. Ifeaifde 31Fd & Teh 3Td AET H 3UAR
T ARy JAFT H Th I8 GHD
T e IAAAERIT Far § qur vw qot
qre T YeRicdfed T YRS & Hehell Bl

B. Yfcaifeh 31l & Ush 3Td AMET & 39AR
Th I YHH H Uh Ahesy wop
1 e JARAERIT Far § qur vw ot
g T JeIeTfed FT TR & Tl B

C.ifedfdss 3Fel 1 ITAR AN IFY
YA T YHIT STeldl § JUT 3R A
ATy T F Tl FRIOIT AT g
D. Ifeaifash 317l & U ITd AMET & 3TAR
foelt off vHEe A AT gIEY FXEAIT A
T FROIT T B

T # O +i9-91 T Ter g7

1. Bdyur D 2. 7T C

3. Adar C 4. 1T B

Dose-dependence of retinoic acid treatment
supports the notion that a gradient of retinoic
acid can act as a morphogen along the
proximo-distal axis in a developing limb.

Following are certain facts related to the above

notion.

A. Treatment with high level of retinoic acid
causes a proximal blastema to be
respecified as a distal blastema and only
distal structures are regenerated.

B. Treatment with high level of retinoic acid
causes a distal blastema to be respecified as
a proximal blastema and regeneration of a
full limb may be initiated.

C. Treatment with retinoic acid affects only
distal blastemas and causes them to form
only proximal structures.

D. Treatment with high level of retinoic acid
causes any blastema to form only
distal structures.

Which one of the following is correct?

1. Band D 2. Only C

3. AandC 4. Only B
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frdl T oo W Ry T T feREor

TaeT # R ALAde 9@ R@er segga-

Heh h Y A @M AT gl IRUTAT: FT

g2

1 Ueicd H qIEY 9RAue WA fasfad
glar g1

2. SIgT 319G T gl afed, 38 &89 § Ush
quT qREdle e |

3. YduIe HTYRUT: S|

4. F @ YdUIG ST, o UREUlE, Fifh
FIAHR Tger ¥ & Wuifka gl

What would happen as a result of a

transplantation experiment in a chick embryo

where the leg mesenchyme is placed directly

beneath the wing apical ectodermal ridge

(AER)?

1. Distal hindlimb structures develop at the
end of the limb.

2. A complete hindlimb will form in the
region where the forelimb should be.

3. The forelimb would form normally.

4. Neither a forelimb nor a hindlimb would
form since the cells are already determined.

T Aol # d HiA-AT, HARIAT &
Mmﬁ%mzriﬂm?rw%?

(i) FGF @) | 3=
(i) | ggorgtar | (0) | Brsorers

1 i—c,ii—a,iii—b
2. i—a,ii—c,iii—b
3. i—b,ii—c,iii—a
4. i—c,ii—b,iii—a

Which one of the following combinations is
the correct pairing of ligands with their
receptors?

(i) | FGF (a) | Patched

(ii) | Hedgehog | (b) | Frizzled

(iii) | Wnt (c) | Receptor tyrosine

kinase

1. i-c,ii—a,iii—b

2. i—a,ii—c,iii—b

3. i—Db,ii—c,iii—a

4. i—c,ii—Db,iii—a

96.
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geal & 3l yodd T el &
et ar Tt A gAfea &t
A | siferdear |() BIS dreT e 8T
B. | Faltelt therra (i) YT T
C. | fiaizer ar (iif) SfFfOTe Srarorar
ClSIERCD
TEATEROT | oIl
HUT Y
D. | srergeia (iv) JrreYSTTOTaT
TEIS], &
Sar AT &,
gIARIGISE
fasfaa gar &
1. A—(i); B - (ii); C — (iii); D — (iv)
2. A—(ii); B — (iii); C — (iv); D - (i)
3. A—(ii); B — (i); C — (iii); D - (iv)
4. A—(ii); B — (i); C — (iv); D — (iii)

Match the two columns following asexual
reproduction of plants and apomixes:

A. | Agamospermy | (i) | No seed
formation
B. | Clonal propaga- | (ii) | Seed
tion formation
C. | Embryo sac (iii) | Diplospory
formed from
nucellus or inte-
gument of the
ovule
D. | Gametophyte (iv) | Apospory
develops without
fertilization from
unreduced
megaspore
1. A—(i); B—(ii); C—(iii); D — (iv)
2. A—(ii); B—(iii); C—(iv); D — (i)
3. A—(ii); B—(i); C — (iii); D —(iv)
4. A—(ii); B—(i); C —(iv); D — (iii)

forell oRfSier oo ¥ 39 UF HIRAST THE
FI AP S g, 3T AT Fd ¢ b dJIETh
S H 3T HIRNFHT GaRT Fefed aTell FAT
N AT T &1 A TE M giar & F
N e T & O

1. e AfEder

2. FanRAd Afger




97.

98.

98.

27

3. ARBIfGAs [afader
4. Qearafes Afader

If you remove a set of cells from an early embryo,
you observe that the adult organism lacks the
structure that would have been produced from
those cells. Therefore, the organism seems to have
undergone

1. autonomous specification.

2. conditional specification.

3. morphogenic specification.

4. syncytial specification.

FeheldT & 3UUR, THhAUT e,  gAr

afegd vy fARor A sEegHdigioe

RffcacAs 39dET 3@ &1 39 FROT

SFEFgAITAIgiold TeollgH UTCHa caRT Halq

A fefaa fear Sar §1 9fwe ganr

SERgFTeNgfeeT & HalT qrael & IR H e

N Fo FUA AT §

(i) F@ab), @S & Sielel BT g i Ufdorel
ST FHAAAT T § W B

(iufasar 3meusr afshadr @A F(ab) @3
JAT THIECHIHIUNT F, @S FAfaid 8ld &l

(ii)Tfa @ T ufase & a1y FSAET W
Teh TTAGT 3G9 §e1aT gl

(iv)Sifaa @z @@ ufass & Ty FSA™T W)
T TIYAW 38T S FH 3@AT g
IRIFT HYAT H T FiFT-T T &2

1. (i)aar (i) 2. (i) & (iii)

3. (i) T (iv) 4. (ii) T (iii)

Immunoglobulins have therapeutic appli-
cations in cancer treatment, infection clearance
and targeted drug delivery. For this reason,
immunoglobulins are briefly cleaved by the
enzyme pepsin. Following are some of the
statements regarding the brief digestion of
immunoglobulin by pepsin.

(i) F(ab), fragment is generated which
retains the antigen binding activity.

(ii) F(ab) fragment having antigen binding
activity and the crystallisable F,
fragment are generated.

(iii)The fragment generated on incubation with
a proper antigen forms a visible
precipitate.

(iv)The fragment generated is incapable of
forming a visible precipitate on
incubation with a proper antigen.

Which of the above statements are correct?

99.

99.

100.

1. (i) and (ii) 2. (i) and (iii)
3. (i) and (iv) 4. (ii) and (i)

qg W AN oar g of quiaar fafea

PG BT 3BT T POAFTH T T

& 3¢ BT &1 SRFd ¥ § Hefd TS

1T fAeaad g @ & @ Sia-ar s @@

et &7

1. #T HIRAB [qemfared T giail, T 37
Teh Hehe T HIfADT Feled & T FH
IR T AT I &l

2. FEHCUT FA FIASR Fa-TAeTd et 1HToT
X T & TA 3G F -
HEE & 3cqeol Y Gohal 2l

3. REFEAAH Ig Fwla &=ad & &
39G 7 FIRHBT ¥, e 3R
ScaRadar &, 37 g &1

4. FA ST HHE Sesilel HT TR HHA
X THhd gl

Cancer is often believed to arise from stem

cells rather than fully differentiated cells.

Following are certain views related to the

above statement. Which one of the following

is NOT correct?

1. Stem cells do not divide and therefore require
fewer changes to become a cancer cell.

2. Cancer stem cells can self-renew as well as
generate the non-stem cell populations of
the tumor.

3. Teratocarcinomas prove tumors arise from
stem cells without further mutations.

4. Stemness genes can often function as
oncogenes.

faepraeher oor & TAuRer @ aRemr wd

o aeg fAFTad g

A. SRR Teh fastes TS & gue &

B. Teh 3raer foad ool st &
fafdrse Saaafas 7 ged €1

C. fadteeT dehdll 9 IR efohar T oTet
HehdT|

D. Tsh Ha¥dT fSa#H e Hohd AT
oSt i vafdd #a 1

IWFd HYAT H T HiA-ar, FURor Hir

eSAH IRATST HT g2

1. Bdar D 2. AdaT C

3. @ A 4. AT B
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Given are certain facts which define

‘determination’ of a developing embryo.

A. Cells have made a commitment to a
differentiation program.

B. A phase where specific biochemical actions
occur in embryonic cells.

C. The cell cannot respond to differentiation
signals.

D. A phase where inductive signals trigger cell
differentiation.

Which of the above statements best define

determination?

1. Band D

3. Only A

2. AandC
4. Only B

AE YA A AP Sfgh 3neqishar oeh
3T IRHAYT 9fder & quia & fav &
FYT 7Y &

A. 3TerdIeT 37IfshaT SReh (ARFs) Shedhid
W g § S el Jre7forar deat
(Aux REs) & @1, Sfid 3eJel@el T
frarfead a1 eaa == & T Tiwd §

B. AUX/IAA W1 3iTeraeT 9T SieT
sfFcafFa & gfade s ga gl
AUX/IAA 9IETAT ST ARF 9IEIT & A1y
IEUA HofoiEel fIRIAT & &g HY & gl

C. TIRU/AFB & @1 3iTerdled &7 3TEeT
gfafeafes AEAT gy T dorar oar &
TAT AUX/IAA NEAT & oerer &ar 2|

D. 3iTeFeleT & HTerdliel 37eIfhaT HRAI (ARFs)
& 1Y e 26SNfEAANA qfdent ganr
3oTh ATl T HROT Tl &l

IRFT HUAT & T TAST 7 F Fla-ar

TEr 87
1. A/ Bdar C 2. A, CadaD
3. B,CdarD 4. A,BTarD

The following statements are made to describe
auxin signal transduction pathway, from
receptor binding to the physiological response:

A. Auxin response factors (ARFs) are nuclear
proteins that bind to auxin response
elements (Aux RESs) to activate or repress
gene transcription.

B. AUX/IAA proteins are secondary regulators
of auxin-induced gene expression. Binding
of AUX/IAA proteins to the ARF protein
blocks its transcription regulation.

102.

102.

C. Auxin binding to TIRL/AFB promotes ubiquitin-
mediated degradation and removal of AUX/IAA
proteins.

D. Auxin binding to auxin response factors
(ARFs) causes their destruction by the 26S
proteasome pathway.

Which one of the following combinations of

above statements is correct?

1. ABandC 2. A,Cand D

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

qeg g deledsh & ST $I ARl &
qUlel ad $S HY erad ¢

A. FESEAT Ao W RO @
g & 9 FIfReRt & grRe 7 Shifea
@ d1¢ H THAUT & 9T TOT & GRIT
9 Fdh &fd TgaTd &l

B. 9IY grgdl & 3URYUA, Toleleh & IMMhATT
& g FE F are H], g 30T
FHgeld ol

C. gEwshat & RRIe et ¥ 3ufeerd, wg
qffE A IEURYT gEHela-HaTd
otfaes SfdATEl (MAMPS) &1 HEEE
arer gfadTe AfAAT I (PRRs) 9rgai &
a gl

D. Al IR & greul H Adroleieh FaAI
& JfcRIg & A9 ThHA ¢ Becivaliode]
3curc|

e el § F SiA-a1 TEr 8?7

1. ABauaTC 2. A, CaarD

3. B,CaurD 4. A, BTUTD

Following are certain statements that describe

plant-pathogen interactions:

A. Hemibiotrophic pathogens are characterized
by initially keeping host cells alive followed
by extensive tissue damage during the later
part of the infection.

B. Effectors are molecules present in host
plants that act against the pathogen attack.

C. Plants possess pattern recognition receptors
(PRRs) that perceive microbe-associated
molecular patterns (MAMPS) present in
specific class of microorganisms but are
absent in the hosts.

D. Phytoalexin production is a common
mechanism of resistance to pathogenic
microbes in a wide range of plants.



103.

103.

Which one of the following combinations is
correct?

1. A, BandC 2. A,Cand D
3. B,Cand D 4, A,Band D
Yeh1el TXTaRE Qe & v 3mads
WAl & g A TH TR

HTHEATaTE Wl (COP1), Teh E3 Fiaferdicst
forrg, Efd &ar g1 COPL 9iéld & &
¥ G $& Tadd wYe feiad &

A. TR H, COP1 dUT SPAL Shgehrd Wkl &

T IYEHTIY H IfefFafea dgel yere
L Bl

B. COP1TYT SPALEaNT IfWfFasic g W
26S AfREISNHA garT 3Ty & fov afgaq
R s €

C. 318 #H COP1 &g ¥ HRAMdT Th
- fata fomam Srar B

D.%hgeh H COPL &I 3Mequfeufa  wehrer
Waefaserr  faera & fow 3maeas
G RIS & HAGOT H ITAT
X gl

e Taee & & FiT-ar T@E@r g2

1. AgarcC 2. AGUTD

3. Baurc 4. BEATD

Constitutive  photomorphogenesis  (COP1)
protein, an E3 ubiquitin ligase, regulates the
turnover of proteins required for photomorpho-
genic development. Following are certain
independent statements related to the function
of COP1 protein:

A.In light, COP1 along with SPAl adds
ubiquitin tags to a subset of nuclear
proteins.

B. The proteins ubiquinated by COP1 and
SPAL are targeted for degradation by the
26S proteasome.

C. In dark COP1 is slowly exported to the
cytosol from nucleus.

D. The absence of COP1 in the nucleus
permits the accumulation of transcriptional
activators necessary for photomorphogenic
development.

Which one of the following combinations is

correct?

1. AandC

3. BandC

2. Aand D
4, Band D

29

104.

e Ahedl & & HiT-T1 T AT AfA/3797H
FI HHAT: HUS FHEA TAT YT F Her
HafT LT 82

g afy gt TR
! gy | armiEe | SRR Siowre ' v
w1 T #ar §
2 -Gy | 3iereerteT | TRl ATEafRIEt
DB} T Tl
3 |ueg-dy | TN | gEE & qEd
DB} AfeIRIT # STl
Qe NS0T
4 g TECToteT TATGEAT FT AT
qCTH &ar &
104. Which one of the following options correctly

relates the source gland/organ with its

respective hormone as well as function?

Source Hormone Function
gland
1 | Thyroid Thyroxine Regulates blood
calcium level
2 | Anterior Oxytocin Contraction of
pituitary uterine muscles
3 | Posterior | Vasopressin | Resorption of
pituitary water in distal
tubules of nephron
4 | Corpus Estrogen Supports
luteum pregnancy
105. 3R &1 EAfd & wh faerrersr deethelr

dfrer &1 Breel fasa (-70 mv), T cgeler

fege 9Rom & dfFer Wm H ARG wA H

ag & fawa (+35 mv) & MY W geHiAd

§M|ﬁmmﬁa$ﬁﬁ®wﬁﬁﬁﬁa¥

g faead & garear i T g

A. FfasTg fr uRAF 3@Tar & SR Na'-
qrefehal H Aol gie Breer fawa v
Na" aFgragedr fawg  (+45mV) & R &
aifashier g FROIT T Bl

B. YRfA& 3raear & M AT ut & a1
Na* -arelshdr efera: 3R#A fufa A a%
HH BT &, JU 3H oY AW F 3
Na'-31Tael 319 FFaraeedr fasa a& aga
GEICICH




105.

106.

C.ay faug i uRffs staeamr & K™ &
Telehc] # g gicll & U1 Bieel faera aF
goshd A Jg IRUIAT gl g

D. Na' - arershar & aRadel & IRee & 99,
df¥&r & QUM & FROT K* - TTelhdl A
gfg afea @i & qur & f@sa & Ay
R 3ifdeEas HRMOT g ar g1

ot & ¥ Fa-ar & T 2

1. AT A 2. AdUT B

3. 719 C 4. Ccaar D

The membrane potential in a giant squid axon
recorded intracellularly at the resting condition
(-70 mV) was reversed at the peak of action
potential (+35 mV) after stimulation of the
nerve fibre with a threshold electrical
stimulus. This overshoot of the membrane
potential has been explained in the following
proposed statements:

A.The rapid increase in Na’-conductance
during early phase of action potential
causes membrane potential to move toward
the equilibrium potential of Na* (+45 mV).

B. The Na® -conductance quickly decreases
toward resting level after peak in the
early phase and Na'-ions are not able to
attain its equilibrium potential within this
short time.

C. The conductance of K* at the early phase of
action potential is increased and that leads
to the reversal of membrane potential.

D. The increase of K" - conductance due to
stimulation of nerve occurs before the
changes of Na* - conductance is initiated
and thus causes overshoot at the peak of
action potential.

Which one of the following is correct?

1. Aonly 2. Aand B

3. Conly 4. Cand D

el AYAEY A FT FAT Iehlel TR 3T
¢, AT oR@T Fast # Topel & e
T TUT T FROT F| A AT F g
A A, U, TeHe @AV HoAS
THEAT AL &1 3 W&T0T hr suredn g e
FUA JEATAT HY I &

A. ATEIRIAT T SR & 3T Teflet

aRareet (GLUTS) SaRT Teghrer aRafed grar
¢, S sgfolel ATET AhIOT SaRT FIfad g
el
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B. @S-8 Tofehlel TRaTeshi (SGLTs), Sit
ggfeleT WX R w7gl €, @rT et &
37eY TepleT aRafed grar gl

C. o 3T 3 Jefehlor A gaTiead faaor
GaRT gRafed 8id &

D. ATFURIAT H Te[hleT T gfaciias Afshd
qRage gedT ¢

e # @ Sla-ar v wE ARG 52

1 AT A 2. ATl B

3.#AF C 4. CaA D

A diabetic patient has a high blood glucose
level due to reduced entry of glucose into
various peripheral tissues in addition to other
causes. There is no problem of glucose
absorption, however, in the small intestine of
these patients. The following statements are
put forward to explain this observation:

A. Glucose is transported into the cells of
muscles by glucose transporters (GLUTS)
which are influenced by insulin receptor
activation.

B. Glucose transport into the enterocytes is
mediated by sodium-dependent glucose
transporters (SGLTs) which are not
dependent on insulin.

C. Glucose molecules are transported in the
small intestine by facilitated diffusion.

D. The secondary active transport of glucose
occurs in muscles.

Which one of the above statement(s) is

INCORRECT ?

1. Only A

3. OnlyC

2. Aand B
4, Cand D

eRdeas & yerermeevor Hr afashear #

H IRAgA TOT TEATId &1 TSI HTOT

& aRAgeT & TN H $& HY fArerad ¢

A AT & SR JHRERNT @RT ST
AT YTy WEhe gRdeas § aEcrdrd
a% oRafed & & ST 9 G A
afkafdd gar gl

B. &M & ¥ H HIRA &ed ITd &
gRacldsh @ YHEd: Alecd & & A
foehel SITaT & aur @S # g #
afkafdd gar gl
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C. 39 gl uRager & R #eguol #
HIRABIAT T 3G BISHF Tl q0T &
gAdH R3MT & et deal & 31 9rH
T HIfRAF3AT d aIfaiiar gar gl

D. Ivalg #RUT Yfshar #H UINAlE  Hedw
FIRAFIIT F 37eX TRt IRART g &

IRIFT FYAT & HFA TS H T HiA-ar

T& HEY 87
1. ATaTB 2. BaarcC
3. CauaD 4. ATATD

Several transport steps are involved in the
movement of photosynthate from the chloro-
plasts. Following are certain statements
regarding the transport of photosynthate:

A. Pentose phosphate formed by photosyn-
thesis during the day is transported from
the chloroplast to the cytosol, where it is
converted to sucrose.

B. Carbon stored as starch exits the chloroplast
at night primarily in the form of maltose and
is converted to sucrose in cytosol.

C. During short distance transport, sucrose
moves from producing cells in the
mesophyll to cells in the vicinity of the
sieve elements in the smallest veins of the
leaf.

D. In the process of phloem loading, sugars
are transported into phloem parenchyma
cells.

Which one of following combinations of

above statements is correct?

1. Aand B 2. BandC

3. Cand D 4. Aand D

Sie oY U FfFT qU FT ddel T AT, TE
g¥d, I U9 &g e AT wator garfar o
deg & 38 goia fear f a8 gy & Seo el
o AT deuRard s8-3cue & 36 aRade &
HROT T A&T0T HfWhe AT & 1 | 587
&1 fr e & fov Fe Fua gEarad
Py I &

A. SFT # 3HifF G, -ATeH & 3HE &
B. S8 ¥ hIH YT ATeCIE HT HAT 8T ¢
C. fFa & e ey & 37979 B

D. &g & Siaropsit # ey gl

T § ¥ Fla-ar v TG &2

1. @9 A 2. AduTB

3. @F C 4, CTUTD

108. A person showed the symptoms of diarrhea,
gas and pain whenever milk was consumed.
The doctor advised the person to take curd
instead of milk and subsequently the
symptoms mostly disappeared due to this
change of dairy product. The following
statements are proposed to explain this
observation:

A. The person has deficiency in the intestinal
sucrase-maltase

B. Curd is not deficient in sucrose and maltose

C. The person has deficiency in the intestinal
lactase

D. The bacteria in curd contain lactase

Which one of the following is true?

1. Aonly 2. Aand B

3. Conly 4, Cand D

A SSHEhe  HEFTO  (RaTH)
&g -1, 5-TEHRHC & FlaTFTIOT TF
oA, gl &l 3R T g dRadr
IR g @EA FEgerdr TH SRS
GfRdT & URHA AT gl Tl W@[HA W
& T $o HYT Frerad g
A. FifFTleRT Td  AFdead & v
wfornr T aferag Tua @ 1
B. YTl qTT & UM & Th § TATSHT T
AT & gRaa|
C. 3ol & $RUT gRedas H &R_d
HISeT & 50% VRITHA EIRT e HTeel

109. R

3]
Pl
Pl

fhar Srar B
D. Yehrread ufder H gRddas, RIFHhT
Td GARURI HFEHATT &
3RFT FUAT & e FASAT § T HieT-aAr
T HET 2
1. AdarC 2. AdarD
3. Bdarb 4, Cd4rb

109. Ribulose bisphosphate carboxylase (Rubisco)

catalyzes both carboxylation and oxygenation

of ribulose-1,5-bisphosphate. The latter reaction

initiates a physiological process known as

‘photorespiration’. The following are certain

statements on photorespiration:

A. The active sites on Rubisco for carboxylation
and oxygenation are different.

B. One of the steps in photorespiration is
conversion of glycine to serine.

C. 50% of carbon lost in chloroplast due to
oxygenation is recovered through photo-
respiration.
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D. The pathway of photorespiration involves
chloroplast, peroxisome and mitochondria.

Which one of the following combinations of

above statements is correct?

1. AandC 2. Aand D

3. Band D 4. Cand D

ART gof ¢fSe gFd FIeA w1 HDRR

gmar, Yor gfadforar, Sasd ademef uegoft

AR B AT TAT Y YhIT HI W AET H

ey gATAT o 8, H offel Johrer & fow

3% Facaiar 9 | 3§ Wetor Y

AT & U [T Sy #§ @ Fi9-91 T

e TG g7

L Q40T AF quiek HT FdeaAdeldr &
affeTad €1

2. oirer-gaeaAefer qlienfiat & ofg-er q%
HITCHA gE & 3rer9T B

3. oTel-Hdeerellel lenfdiat & Ge-aier o
% HAMYOT gk a1 MY 556 nm H §, AT
34T 9 9§ 552 nm & MY T@ar B

4, STel-FHagAelel Glemidal # Ad-aier Aqp
e e wrafAs =em & 3= @
3T &

A majority of humans with normal colour
vision was found to be more sensitive to red
light in Rayleigh match where the subject
mixed variable amount of red and green light
to match monochromatic orange. Which one
of the following statements is NOT true to
explain the observation?

1. There are variations in the sensitivity of
long-wave cone pigments.

2. The short-wave cone opsin in red-sensitive
subjects is different from others.

3. The absorption curve of long-wave cone
pigment peaks at 556 nm in red-sensitive
subjects while it peaks at 552 nm in others.

4. The long-wave cone opsin in red-sensitive
subjects is different in primary structure
from that of others.

T ge & RAffted wel & sy
IRRRAST: 3ifha T & Jar T Fe
A T §l SAH F HlA-AT FlcAfelg 99 F
3ifoha forar arar &2
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1. +20— 2. +20

-20-] -20-]

J\

=

mv 40 myv 40
-60-{ 60
-80 -80
-100- -100-
Time (ms) Time {ms)
3. 20+ 4. +204
0— 0
-20 -20+
mv -40- my -40-
60| 60
80 -80
000 o<
Time (ms) Time {ms)

Action potentials were recorded intracellularly
from different parts of mammalian heart and
these are shown below. Which one of these
has been recorded from sinoatrial node?

1. *204 2. +20+
o
204
40
60

-40+
-60—
-80
-100-

o—
-20-]

-80
-100-

N

Time (ms) Time (ms)
3, +204 4. +20+
o 0—
-20-] 20+
my 40 my 40
650 60
-80-{ -80
-100- -100-
Time (ms) Time (ms)

FhTRr HLAWUT T Yol HATRIT IR g7@

W el GaRT Friead il §: JehTere |

(PSI), FhTIT |1 (PSII), HTSIhIA bef Tepol AT

ATP fHIH| PSI W F& FYT fdF=1ad ¢,

A. I Far difser geforar3t & PsSI 3fafwar
&g ud PSII AR g weHaAEAa: dfea
gl

B. PSI& P700 % foIT golaelad gTam Tolreel
e § dur P700* & forT goerere amdr
Ao FEATAT T FARIThA gl

C. I3 AT TUT P700 a1 Foll AMEAT PsaA
dAT PsaB & HY M g E

D. PSI & 3ol el ¥ Tolkcigisaliadelel
AT b f FPeT & BT Apen gl A
aied g &1 IE ATP HRAVIT & FHIT
FIAT & T NADP* T 3qa & el

IRIFT AT & AT TAET 7 F Fig-ar

T 87
1. A,Bdarc 2. A, CaarD
3. A BaarD 4. B,CdurD



112. Light reactions of photosynthesis are carried

113.

113.

0

ut by four major protein complexes:

Photosystem | (PSI), photosystem Il (PSII),
the cytochrome bsf complex and ATP

synthase.

The following are certain

statements on PSI:
A.PSI reaction centre and PSII reaction

centre are uniformly distributed in the
granal lamellae and stromal lamellae.

. The electron donor for the P700 of PSI is
plastocyanin and electron acceptor
of P700* is a chlorophyll known as Ao.

. The core antenna and P700 are bound to
two key proteins PsaA and PsaB.

. Cyclic electron flow occurs from the
reducing side of PSI via plastohydroquinone
and bef complex. This supports ATP
synthesis but does not reduce NADP",

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

1
3

.A,Band C
.A,Band D

2. A,Cand D
4, B,Cand D

T -G AT W1 X IORE & IORGT

1

% 3T TR 37 TAACROT @l gl

TUAICROT & TF S 5H IR 1 & eI
T GFP JcfdfSed Rellel gdsT Sildr §, a8
3R AfAd fohar Srar &1 auify Sie R

1

& gEX A, A TUEAIROT Jidfafsed

Al ¥, H AT ST § Al g8 o9TeTET AR
& Affcaed g gl

T azal # @ FiI-91 39 AT H ASdA
guiel T &2

A W N P

A male mouse cell
translocation

c

. Holtel FHEoT
. SfeT FJereT
A affagfe

line has a large
from X chromosome into
hromosome 1. When a GFP containing

transgene is inserted in this chromosome 1

with
However

h
c

expressed.

p
1

2
3

translocation, it is often silenced.
when inserted in the other
omologue of chromosome 1 that does not
ontain the translocation, it is almost always
Which  of the following
henomenon best describes this effect?

. Genome imprinting

. Gene balance

. Sex-specific expression

4. Dosage compensation
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114.

114.

115.

T AIIHA YA & Hel H 0T Teh Shel &
ar Tl (A dUT a) ¥ BT &1 A &
3mgfd, p=0.8 AT a & q=0.2 &l U & Teh
&7 # @ HAgH # TS TGO S TR
9T IT| SgeaW qAETOT & gRard 9id
gEase SHTTdT 9 IR Sl § AAAA, AAAg,
AAaa, Aaaa JUT aaaa. gral-arsaedl Agid i
3TehT0T Y AT Gfde[oT JTEIET T g
& FAM Telld HGfA H AT g, 1000
qredr i Tk HETET & 36X IRpfald &187or
g&UT T FEAT et 7 & s & [Ade g
AAAA : AAAa : AAaa : Aaaa : aaaa

. 409
. 420
. 409
. 409

:409:154:26:2
:420:140:18:2
:409:144:36:2
:420:144:25:2

A WN P

Fruit colour of wild Solanum nigrum is
controlled by two alleles of a gene (A and a).
The frequency of A, p=0.8 and a, g=0.2. In a
neighbouring field a tetraploid genotype  of
S. nigrum was found. After critical
examination five distinct genotypes were
found; which are AAAA, AAAa, AAaa, Aaaa
and aaaa. Following Hardy Weinberg
principle and assuming the same allele
frequency as that of diploid population, the
numbers of phenotypes calculated within a
population of 1000 plants are close to one of
the following:

AAAA : AAAa : AAaa : Aaaa: aaaa

154
140
144
144

1. 409:
2. 420:
3. 409:
4. 409:

409 :
420:
409 :
420:

:26:2
:18:2
:36:2
:25:2

Ueh FE-URFHAUT AT & v g SamEr
e &1 @or Rar @r s 9deT &
getoi A e afar ger@ aRar gl
qRGHAUT I+ dUT ‘= 3Hh NAG Bl
Afse &= &1 ND o ag fRar =
& fav @sr g

arg | leu | str | met
gal + - + | -
leu ND + |+
arg ND | — ND
str - + ND




115.

116.

116.

117.

Shamordy U RSl fY cIaEaTe &
e A I o

1. str—gal —leu —arg — met

2. leu—met—arg - str —gal

3. leu —str—met—gal —arg

4. arg—gal — str — leu — met

Five bacterial markers were followed for a co-
transduction experiment. The following table
documents  the observations of this
experiment.‘+’ denotes co-transduction and
‘> denotes lack thereof; ‘ND’ stands for not

determined.
arg |leu [str |met
gal + — + |-
leu ND + |+
arg ND |- |[ND
str - + ND

Pick the correct order in which the genes are
arranged on the bacterial chromosome

1. str—gal — leu — arg — met
2. leu—met —arg — str —gal
3. leu —str —met — gal — arg
4. arg —gal — str — leu — met

THh g 9T A g A afhdr Ha Sie
(Facd 39cgee) HiFAfd Al e A T
T & Y BT F 309719, 9fder F AU
& 3 A 9RUfAT gl &1 U gfade
IATI F, T &1 FIT 3FA  JA g &
3TEYfT Fr gAm?

1. 1/4 2. 3/4
3. 9/16 4. 15/16
Two interacting genes  (independently

assorting) were involved in the same pathway.
Absence of either genes function leads to
absence of the end product of the pathway. A
dihybrid cross involving the two genes is
carried out. What fraction of the F, progeny
will show the presence of the end product?

1. 1/4 2. 3/4

3. 9/16 4. 15/16

Ugrsl digel U gURfAIA dred g1 3 Sier
AABBCC dldf T&h dod UGH & THh
3T 3caRadl aabbcc & T YHHRA
fRar arar| deueard F1aR-8a) (AaBbCc) f3-
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117.

118.

3caRadl & I YESRd fhar =T aerm
FTT 99 feerad 3ifhd fhd I

AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65
aabbCc 75
aabbcc 310
Aabbcc 120

AQ Baur Bd Cdh & gt AT
geprsdl (mu) # &

1. &AM 2591 17 mu

2. ShHART: 33dAT 14 mu

3. ShHART: 25dAT 14 mu

4. ShHARM: 33dAUT 17 mu

Poplar is a dioecious plant. A wild plant with
3 genes AABBCC was crossed with a triple
recessive mutant aabbcc. The F1 male hybrid
(AaBbCc) was then back crossed with the
triple mutant and the phenotypes recorded are

as follows:

AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65
aabbCc 75
aabbcc 310
Aabbcc 120

The distance in map unit (mu) between A to B
andBto Cis

1. 25and 17 mu, respectively
2. 33 and 14 mu, respectively
3. 25 and 14 mu, respectively
4. 33 and 17 mu, respectively

R AR # Uh dlel fdg oreror
Sl X, Y dur Z, 38 A H <gafeyd,
afFAfad I X @ Y dh # gl 32.5 AT
SRS (mu) TAT TAT X F Y H g 205
AT ghr$ (mu) A HUTT IOTH = 0.886
Ur| gETT GERG & Rl TR Fae # gfaw

gﬂ'q‘faa"r Fr a7 gfaaa g2
1. ~6% 2. ~8%
3. ~12% 4. ~16%



118.

119.

119.

120.

A three point test cross was carried out in
Drosophila melanogaster involving three
adjacent genes X, Y and Z, arranged in the
same order. The distance between Xto Y is

32.5 map unit (mu) and that between X to Y is
20.5 map. The coefficient of coincidence =
0.886. What is the percentage of double
recombinants in the progeny obtained from the
testcross?
1. ~6%

3. ~12%

2. ~8%
4. ~16%

frdl grcy @HE & ST & IMOEr S
et F e ForsemH g

Hornwarts Ferns Pines Oaks

D

A

3RIFd yfafafdca & A B, C T D A
gfafaftca &=a &

. GT% YT GIVaTer, 0T, god, st

. TT® TUT 9IaATeT, I8, 80T, set

B W N R

Following is a cladogram showing
phylogenetic relationships among a group of
plants:

Hornwarts Ferns Pines Oaks

A

In the above representation, A, B, C and D
respectively represent

1. xylem and phloem, embryo, flower, seed.
2. embryo, xylem and phloem, seed, flowers.
3. embryo, xylem and phloem, flower, seed.
4. xylem and phloem, flower, embryo, seed.

Lampreys
Cartilagenous fishes
Amphibians
Reptiles

Birds

Mammals
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120.

121.

121.

YU ST 97 gaT & S&HeT H oot aveet

F A Fia-ar T 82

1. 39X, w09y, 9af aur Tl w69
qasT @1 HTST A El

2. TAfAl @1 39em TIgY & @y galr
fAdeaR Tefa g

3. 3T &F Il IUIRYHA AHT ¢l

4, AT qUT TAA GEfAT L L

Lampreys
Cartilagenous fishes

Amphibians

Reptiles
Birds

Mammals

With reference to the phylogenetic tree

presented above, which of the following

statements is true?

1. Amphibians, reptiles, birds and mammals
share a common ancestor.

2. Birds are more closely related to reptiles
than to mammals.

3. Cartilagenous fishes are the ancestors of
amphibians.

4. Lampreys and mammals are not related.

T ARSI I F 3 HRON Shar &
gﬁﬁaaﬁ:

AlRmr e |0 | cvaeer gt
B [ awm am | O) | erfomiwior goié
C g aa | (i) | anfarar gt
D. | e 2t | V) | goiRer v

A —(ii); B — (iv); C — (iii); D — (i)
A~ (i); B — (ii); C — (iv); D  (iii)
A — (ii); B — (i); C — (iv); D — (iii)
A — (ii); B — (iv); C — (i); D  (iii)

SN S

Match the following human diseases with their
causal organisms

A. | Sleeping (i) | Trypanosoma
Sickness cruzi
B. | Chagas (i) | Trypanosoma
disease brucei
C. | Elephantiasis | (iii) | Borrelia
burgdorfei
D. | Lyme disease | (iv) | Wuchereria
bancrofti




122.

122.

123.

ii); B — (iv); C — (iii); D — (i)
i); B — (ii); C — (iv); D — (iii)
ii); B— (i); C — (iv); D — (iii)
ii); B — (iv); C — (i): D — (iii)

IR @1 (A B, C, D) uiRdal & TleaAsiea

P:B (ar&dfas WUHAS 3careeT: JadR) &

A-0.29; B-0.042,C - 16.48; D - 8.2

IR 9T &

1. A - HgHg; B - 3iel; C — ar@sf®; D -
3SUTRICTY

2. A-HTEfA; B - 3SURR{EEY; C - HgrI#Hg; D
— e

3. A - ISUTHIAY; B - Hgraeg; C — =T,
D —gier

4. A - TrE¥A; B - HerEHAg; C - SiieT; D -
3SUTRICTY

The approximate P:B  (Net Primary

Production: Biomass) ratios in four different

ecosystems (A, B, C, D) are

A-0.29;B-0.042,C-16.48; D-8.2

The four ecosystems are

1. A — Ocean; B — Lake; C — Grassland; D —
Tropical forest

2. A — Grassland; B — Tropical forest; C —
Ocean; D — Lake

3. A — Tropical forest; B — Ocean; C —
Grassland; D — Lake

4. A — Grassland; B — Ocean; C — Lake; D —
Tropical forest

Shaet & sfdera &1 vo@ T3t # g &
I A Frel & FATAT

ol HA AT el

A g wdge | () | aqe AgmeeeT

B. |gus waeh () | gerr greheT

C. |wus AFE (iil) | srefRrrg

D. g 39 | (V) | cfarfaes
V) | Feifas
V) | Sarforre

1. A—(v);B—(i); C—(ii); D~ (v)

2. A—(v); B—(iv); C—(i); D —(vi)

3. A—(vi); B—(iv); C— (ii); D — (vi)

4. A~ (iii); B — (i); C — (vi); D — (v)
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123.

124,

124.

125.

Match major events in the history of life with
Earth’s geological period.

Event Geological Period
A. | First reptiles (i) Quarternary
B. | First mammals | (ii) | Tertiary
C. | First humans (iii) | Cretaceous
D. | First (iv) | Triassic
amphibians
(v) | Carboniferous
(vi) | Devonian
1. A-(v); B=(i); C—(ii); D—(v)
2. A—(v); B—(iv); C—(i); D — (vi)
3. A—(vi); B—(iv); C—(ii); D — (vi)
4. A—(iii); B—(i); C—(vi); D—(Vv)

& W AT afeder & 3R W, [T
fAeedt & @ Haar @ gAAT  H
gfafafRca a=ar &2

et q1eq gt

A | wifdewa: | ) \waierar siskrer
SifEs &7

B. [ dqm | () |Reevwrdy dRvaia
frerea (1) ormifefar aeRartaarh

D. | s | (V) |amrar s

A~ (i); B — (iv); C — (iii); D — (ii)
A — (ii); B — (iii); C — (iv); D - (i)
A (i); B — (iv): C — (ii); D — (iii)
A (ii); B — (iv); C — (iii); D - (i)

Ll NS S

Based on the table given below, which of the
following option represents the correct match?

Category Plant Species
A. |Critically (i) | Chromolaena
endangered odorata
B. | Vulnerable (ii) | Dipterocarpus
grandiflorus
C. | Extinct (iii) | Euphorbia
mayuranthanii
D. |lInvasive (iv) | Saraca asoka

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

o 3ThATRT TITAA3EN & T 36
U YHE Y Td 9 fRE goh w@Hg A
R (A),  Infegeds
Afeert (C) YcifSear (D)

(B), Herdafr



125.

126.

126.

127.
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1. A TR, ST 37deid; B- Fgehad, Scdsiel
C-#HIT I, GHT; D-TATANIT, 3eI-TIAGT
2. A-TUIG3T, 37ER-YUGUT; B-CATATR AT, 3cHoleT;
C-Fgehadl, 3cHsiel; D-hlcadl, HER TETET
3. A TR, 3cHoleT; B — Fgshadl, a®el
C —&Ic 91, 2HeT; D- GIRUNT, 316 JIgoT
4. A — TSI, 37EI-9IE0T; B — CellATRAT,
3ol C - FIe a, Icgal;

D - #Hghadl, 3IMER HHTLA

For the following invertebrate structures/
organs, identify their major function and the
animal group in which they are found:
Nematocyst (A), Protonephridia (B),
Malpighian Tubules (C) Radula (D)

1. A—Porifera, Skeletal Support; B —
Mollusca, excretion C — Insecta,
respiration; D — Anthozoa, prey capture

2. A — Anthozoa, prey capture; B —

Planaria, excretion C — Mollusca,
excretion; D — Insecta, food processing

3. A — Planaria, excretion; B — Mollusca,
respiration; C — Insecta, respiration; D —
Porifera, prey capture

4. A — Anthozoa, prey capture; B —

Planaria, excretion; C — Insecta, excretion;
D — Mollusca, food processing

e AT t W QAU ATH 33T Oalcd 160
JAT AT t+1 9T 200 &, @ 3R AT t+3
T T EA, AT AT §U fF 37T aeicd Th

3R AT F Tl BT 82

1. 250
3. 312

2. 280
4. 390

If gypsy moth egg density is 160 at time t and
200 at t + 1, what will be its value at time t + 3,
assuming that egg density continues to increase at
constant rate?
1. 250
3. 312

2. 280
4. 390

@ A HEE "dAcd (N) & d9g A
gofadr 1 @ 2 #r Feded (b) dUT FOT (d)
faar g R §1 F9 7 #or afaat w
Tolcd R 9og & IR & foieeT & O Fila-
1 e Ah g7

127.

128.

High
ig dy
/ .dy
7 -~
I S
0 7 7~
£ s
-0 ya - b
£c / - 2
EE| 7 <
oo -
// // by
7
Low
Low N High

1 ST T Jofd 17 gdca R § gar
gofa 2 & oeicad TadT gl

2. gt yenfaat & Jxor aifaar geica sk €1

3. golfa 2 T 39T Jollfd 1 W oeica 3R
T Siefet afa & dfga) Bl

4. ST JSTadt & Oeica R gaTa FOT
IfIAT I T g

The birth rates (b) and death rates (d) of two
species land 2 in relation to population
density (N) are shown in the graph. Which of
the following is NOT true about the density
dependent effects on birth rates and death
rates?

H
igh dy
/ -dy
7 e
I S
@ 7 ~
e / -
] £ < b.
s c Ve ~ 2
§E <
om 7 .
// // by
~
Low
Low N High

1 Birth rates are density-dependent in species 1
and density-independent in species 2.

2. Death rates are density-dependent in both
the species.

3. Density-dependent effect on birth rate is
stronger in species 1 than in species 2.

4. The density-dependent effects on death
rates are similar in both the species.

giaasee  feufaeor A wiFAfad et
Harcal & 3% 394 gaA&carcds Toia
a gAfaT AL

T Horfel

A | ol 3ifde 0) | woteldeey

B. | grandt smifyemr | (1) | b/3ar

C. | yeprer andy gored | (1) | aaiveres

D. | yeprerardy W) | asifeafteas
HFTSidT




128.

129.

129.

. A—(ii); B - (i): C - (iv); D  (iii)
. A—(ii); B - (i): C — (ii); D — (iv)
. A—(i); B (ii); C — (iii); D — (iv)
. A—(ii); B— (i); C — (iii); D — (iv)

A OWOWDN -

Match the following associations involved in
dinitrogen fixation with their representative
genera

Associations Genera

A. | Heterotrophic | (i) | Azotobacter
nodulate
B. | Heterotrophic | (ii) | Frankia

Non-nodulate

C. | Phototrophic | (iii) | Nostoc
associative

D. | Phototrophic | (iv) | Rhodospirillum
free-living

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

A/
4@
®
IfSear AJAUT B, ATl D, U9 DTAr C&
S i ] ¥
. &AL 0.5, 0.25,0.125
. A 0.5,0.5,0.25

1
2
3. shAA: 0.5,0.25,0.75
4. hHAA: 0.125,05,0.5

e
o &
O

The coefficient of relatedness between
individuals A and B, A and D, and between D
and C is

1. 0.5, 0.25, 0.125 respectively.

2. 0.5, 0.5, 0.25 respectively.

3. 0.5, 0.25, 0.75 respectively.
4. 0.125, 0.5, 0.5 respectively.

gfaeget & arfAer & yenfadl AdarB & fav,

qTelel &1 qaT Sfaedal quTE HA §

Ka =150 Kg =200

a=10 B=13

iguenfa gfaegel & dedr-diear giad=

& TER FicreqeT ST IRomH gHem

1. gomfa A Sfiadr g1

2. 9ot B Siadr g

3. gl Yol Ueh TYRT JEOEEdT W)
RGECUN

4. ST YSTAAT Teh AR AEEdT )
RGECUN

. For two species A and B in competition, the

carrying capacities and competition co-
efficients are

Ka =150 Kg =200

a=10 p=13

According to the Lotka-Volterra model of
interspecific competition, the outcome of
competition will be

1. Species A wins.

2. Species B wins.

3. Both species reach a stable equilibrium.

4. Both species reach an unstable equilibrium.

. YA GANTUT T A Th ST A goA

gtrmaa"r(A,B,C,D)aﬁrnﬂTaﬁﬁWa?
T gRade e # gy I §

High

Low

Time

gdaTe A, B,C,Dg

1. A-& arell Sl ¥R, B — ArATASamoT s
SIAR, C — faelier 3iTFdIsla digdr, D - 3ia
3iTerESteT AfRATT=T

2. A-3T 3TFeTe fRAIATTT, B -
Samifas TR, C - A 3iTFdietT
Higdr, D - &1 Adrell 39 AR



131.

132.

3. A- 39 Aol AT, B - &1 Aarel
Slg ¥R, C - GIT=stamTids gk, D -
faelie ATt Aigar

4. A- GIAISIETOTES SIaAR, B - 3a
3iTerdTSTeT RIS, C — &7 Adrelr oig
R, D — faelier 3Tt digar

In a lake subjected to progressive

eutrophication, temporal changes in the

magnitude of selected parameters (A, B, C, D)
are shown in the graph

High

Low

Time

The parameters A, B, C, D are

1. A-Green algal biomass, B — Cyano-
bacterial biomass, C — Dissolved
Oxygen concentration, D — Biological
Oxygen Demand

2. A- Biological Oxygen Demand, B —
Cyanobacterial biomass, C — Dissolved
Oxygen concentration, D — Green algal
biomass

3. A- Biological Oxygen demand, B —
Green algal biomass, C — Cyanobacterial
biomass, D — Dissolved Oxygen
concentration

4. A- Cyanobacterial biomass, B — Biological
Oxygen Demand, C — Green algal biomass,
D — Dissolved Oxygen concentration

Rt Sl T TaEgar & e G99 3mRor
aRad geTfad &ar g1 ey # aRad &
3MgfT quT Faeydr & dra J9y e RfEa
g o fawat & ¥ P 3meror aRad $r
3T i L Igh HT ASSAH HATIAAT §?

(a) (k)
fitness \ fitness | ————

frequency frequency

39

(c) (d)
fitness fitness /\
frequency frequency
1. AT b 2. A C
3. baurd 4. adard

132. A particular behavioural variant affects fitness
of an organism. The relationship between the
frequency of the variant in the population and
fitness are plotted below. In which of these
cases is the behavioural variant most likely to

reach a frequency of 1?
(a) (b)

fitness fitness

L/
|

frequency frequency

(c) (d)

fitness fitness

T
S

frequency frequency
1. Only b 2. Only c
3. bandd 4, aandd

133. FT @ 9 3o & gEar H ko GRS

&9 3TATT Sl Igdle
/
Cost —D!’
I
Cost !
or e '\
benefit e Benefit
’/
’/
A B cC D
Territory size
1. A 2. B
3. C 4. D

133. With reference to the graph given below,
identify the optimal territory size.



134.

134.

135.

7
Cost —blf
!
Cost !
or J
benefit ‘< Benefit
- ‘ -
A B cC D
Territory size

1. A 2. B

3. C 4. D

AT 3T 0.6 TAT 0.4 Jod, & Telel A
aur A, & @Y, U e farye w
A & W, A, A, § IaRafda g ar §
AT u=1x10"5 & @Y S&fH A, A &
scqRafda giar & aifd =2x107° & @Yl
qg A fF MY 3Eda: 99 § aUr 3y
IS FHATIRIET To oE] A8l gl Toled Ay &N

QHEATEGEAT AT &
1. 1.0.
3. 0.67.

2. 0.5.
4. 0.33.

Consider an autosomal locus with two alleles
A; and A, at frequencies of 0.6 and 0.4
respectively. Each generation, A; mutates to
A, at a rate of u = 1 x 10> while A, mutates
to A, at a rate of = 2 x 107>, Assume that
the population is infinitely large and no other
evolutionary force is acting. The equilibrium
frequency of allele A; is
1. 1.0

3. 0.67.

2. 0.5.
4. 0.33.

gt A, B AT C & HEKET Hsicdl & HATET

Td YEROT 1 e arfoer geidr §

gfaedst | gonfa A | genfa B | weifa C
AT & 5.30 7.05 5.30

SRIFT F MUR W ot et 3 & Fa-ar

ey 82

1. Jonfadm A daT B UHEHA el giidl g,
SHafh gofal C fead dea aefieh §

2. 9Iid A TeRos dea cafdr & wenfa
B THhTHATA scol oAl § dar gefd C
qfeed dea guid B

3. gollfd AGUT Bal J[ood st gelieh &,
St gollfad C ThdATT e g2lTdr gl

40

135.

136.

136.

4, Ui A Te5d dca e g, e B
Iefeesd Fed g §, JU Yol C
THTATT dead gar g

The following table shows the mean and

variance of population densities of species A,
B and C.

Statistic Spec- Spec- Spe-
ies A ies B cies C

Mean ¥ 530 |7.05 5.30

Variances® | 5.05 |0.35 50.5

Based on the above, which of the following

statements is correct?

1. Species A and B show uniform
distribution, whereas species C shows
clumped distribution.

2. Species A shows random distribution,
species B shows uniform distribution, and
species C shows clumped distribution.

3. Species A and B show clumped distri-
bution, whereas species C shows uniform
distribution.

4. Species A shows clumped distribution,
species B shows random distribution, and
species C shows uniform distribution.

Teh UT&fUeh Siiel Follelel JANET H, Tl T T

eMEThdT o lacz ST & oy viEafafesT

gfaRrel ST & g 3fAwRra DNA &

afestase fhaT| gaTg HIfRIFET & cofeaAs

@ A & T 3gAd fhar I, 3§d e

ufFafafes, X-ama aur IPTG Jafdfea

ATETH H Tolfed fondm amam 2T sfrem-ead

drelel fRaT =T 9T & IROTH (AT

Yidferel Cerafds) i T # @ la-ar a@r

oI AT &7

L wofers A e Shaopd @ for, o
farfad gier T el guT Hrallel FATar|

2. cotfeAs & & Shamopt & for, a
fenrfae =1t giar|

3. TollfeAs &I TSl Sfamop3it & fom, 9 «@d
Pl FAR|

4. el & wel Sliaro] fashfdd gl aur <ad
Ficifarar &Il

In a typical gene cloning experiment, by

mistake a researcher introduced the DNA of
interest within ampicilin resistant gene instead
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137.

of lac z gene. The competent cells were

allowed to take up the plasmid and then plated

in the media containing ampicilin, X-gal and

IPTG and subjected to blue-white screening.

Considering all plasmids were recombinant

which one of the following statements

correctly describes the outcome of the

experiment?

1. The bacteria which took up the plasmids
would grow and give blue colonies.

2. The bacteria which took up the plasmids
would not grow.

3. The bacteria which took up the plasmids
would form white colonies.

4. All of the bacteria would grow and give
white colonies.

QeI TG dAT A fhan3it W R a1

5T RUAT H F T YT Fr QT R

1. TRIWA  3idfafed W @ Figar
el dr gfadita aoiAter & Alfeex
e O RURT fFar s gear &1

2. 39elr  faegadiie  JgelleoT  gouArE
guTHTET &, §A TE&AT & Glu JAT Lys
mmwwﬁmég,agamﬁ
TSfaar g Tl &

3. fpdll Wiélw &1 gt gfaauT aofATem
Yol FSfoety HEAUT G g1 3Hh
gfafddw NMR gofAtem &1 fAgewor ww
gaeld: S-ETaT Rl gl

4.3 =AERaThe 3BT gEwT, Wl
CATSHAT  JeAlEd  deheilch @RI e
o fuiRa frar o wwar 8, & afe
3eTch &g e STATARTEN edlediohard gl

From statements on protein structure and

interactions detailed below, indicate the
correct statement
1. The concentration of a tryptophan

containing protein can be determined by
monitoring the fluorescence spectrum of
the protein.

2. A peptide with equal number of Glu and
Lys amino acids can show multiple
charged species in its electrospray
ionization mass spectrum.

3. The circular dichroism spectrum of a

protein  shows predominantly helical
conformation.  Analysis of its two
dimensional NMR  spectrum  shows

predominantly B-structure.
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4. Binding constant can be determined by two
interacting molecules by the technique of
surface plasma resonance only if there is
strong hydrophobic interactions between
them.

U9er$s KGLITRTGLIKR &7 31efshal 3rfeaerd:

eTRa frar o1 gear &

1. AT USH« 3GHYUT GaRT

2. TfAAT 3Fer faeuT dur MALDI MS/MS
GcTAT quIATATATT

3. MALDI MS/MS Gea#Tel JUIATA AT

4. MALDI gegdTe guiATaiAfd, Iwess &l
Teftae & WY 3TAR & 9drd

The sequence of the peptide KGLITRTGLIKR

can be unequivocally determined by

1. Only Edman degradation.

2. Amino acid analysis and MALDI MS/MS
mass spectrometry.

3. MALDI MS/MS mass spectrometry.

4. MALDI mass spectrometry after treatment
of the peptide with trypsin.

Sl Hdehl & Ul H Hedihed Teh
faeasy #r sufefa & fav sadr e
cart frar Sar g1 fagersy i SR gl
Higdr 10uM and 50uM & &g & e § @
HIT-AT S Hdesh IHeIfohdT ASSAHA gIam?

(1) 40 (2) 49
0 1 T 0 T T
10 Ly 50 0 4 50
® 4 @ 10
0 T T 0 T T

Performance of biosensor is evaluated by their
response to the presence of an analyte. The
physiological relevant concentration of analyte
is between 10uM and 50uM. Which among
the following biosensor responses is best?

M 10 @ 10

T
0 Ly 50 0 . 50
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@ 4 @ 0.

L/

10y 60 10

M 50

W AWK A 10 IfSedt & Ty v @t
Sefremr fr TodT eTedr EEwfia E
d O s AfSe Aa SIAYRT AT ST At
AA ST TG & §1 Ife $eT JMETiEdl 9X o]
UH @ GhA AR fades & agd
gear fr qifedt F g <@’ T F AT
FuRa smarfeat &r e §

1. 75 2. 50

3. 25 4.5

One hundred independent populations of
Drosophila are established with 10 individuals
in each population, of which, one individual is
of Aa genotype and the other nine are of AA
genotype. If random genetic drift is the only
mechanism acting on these populations, then,
after a large number of generations, the
expected number of populations fixed for the
“a” allele is

1. 75 2. 50

3. 25 4. 5

(TMV) 9faRIeehar & 99T H 9goF & 8T
fafea 81 o8 & fpa Reas a3 =1 319

JdreT gem
1. RAPD 2. RFLP
3. AFLP 4. EST-SSR

Molecular polymorphic markers are already
known with respect to tobacco mosaic virus
(TMV) resistance in tobacco. Among these,
which marker system you will select that will
be simple, economic and less time consuming:
1. RAPD 2. RFLP

3. AFLP 4. EST-SSR

Ig IRefoua fFar srar & &6 v e
ST H UF AGT & T (i) TATGEIA
R 45 mg gl 16 AT & UH Ifdedr #,
Y =48mgdars=08mg & ATV, p=0.05FR
W FT Fdded AR TR aReedsr
Fr IEASRAT W o SARIM? (te5=2.1 )
1. 40F &F AGT dAT 5.6 F 3if¥& AT
2. 3208 A Al dAT 6.40 F 3Hf&F AT
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3. 438" HH AT dAT 5.22 T 3 AT
4. 3228 FH AT dAT 6.48 7 J¥F AT

142. It is hypothesized that the mean (y,) dry
weight of a female in a Drosophila population
is 45 mg. In a sample of 16 female with
Y = 4.8 mg and s = 0.8 mg, what dry weight
values would lead to rejection of the null
hypothesis at p = 0.05 level?

(take t0_05:2.1)

1. Values lower than 4.0 and values higher
than 5.6

2. Values lower than 3.20 and values higher
than 6.40

3. Values lower than 4.38 and values higher
than 5.22

4. Values lower than 3.22 and values higher
than 6.48

143. fafRToT 9fcRer 3mA9 (RIA) IR colredr &
sogioeT & Fqae H F A o o wehar g
gadh faT  lodfad segioe fAomar s &
dur gegfoe farer gfoReh #r e AT Aigdr
& WY S 3egHAd fRAr Sidr g1 dededrd
Wl & I CelleAT 1 Th AT IR TLIA
& Gy fAaRr Srar §oaur gfaReh & ufaser
YA T & WY T A AT R
ST gl deuRdld Fefd gfdee  Jeetad
gfdssl & 3T R Sar g oadur U
At o & 3uheT & HeFd Yidelel
Wearafdar Ardy STl €1 38 3mANT & IR #
& 7 $o HY @Fread g
(i) AT & 3q A 3=Efa st aur

Jefa gfaste & YAt oy @ r
3fqard 3T Bl

(i) 3TATRAT & 37T F AT gfdeT aar
efa gfaste & YAyt o @ r
AT A &

(iii) T AYAE AW & AU, Fgod g Fr
ST 1o, U SR Sgfed &
faT S o §, 389 & B

(iv) Th AYAE AWM & AT, Fod gl &
Ayst o, e @uReT gfFd &
foT S aorer &, 399 Afew g

IRFT FUAT H T PlT-T TeT 82

1. ()aar (i) 2. (i) a7 (iv)

3. (i) T (iii) 4. (ii) T (iv)
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Radioimmuno assay (RIA) can be employed
for the detection of insulin in blood plasma.
For this, I-labelled insulin is mixed and
allowed to bind with a known concentration of
anti-insulin antibody. A known volume of
patients’ blood plasma is then added to the
conjugate and allowed to compete with the
antigen binding sites of antibody. The bound
antigen is then separated from unbound ones
and the radioactivity of free antigen is then
measured by gamma counter. Following are
some of the statements made about this assay.
(i) The ratio of radioactive count for
unbound antigen to the bound one is
more at the end of reaction.

The ratio of radioactive count for
unbound antigen to the bound one is
less at the end of reaction.

For a diabetic patient, the radioactive
count for free antigen is less than that for
a normal individual.

For a diabetic patient, the radioactive
count for free antigen is more than that
for a normal individual.

Which of the above statements are true?

1. (i) and (iii) 2. (i) and (iv)

3. (ii) and (iii) 4. (ii) and (iv)

(i)

(iii)

(iv)
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T MU HYUT THATAS STl 3T, Tl
Fcehl @ BEHEAAT & MY wHg Ud q@r
#, TAgar g HwEEr & Affed S8 & aar
IF TUT IHJCAA Bl § aur AR MY g
faffea Tarafasant & ga &1 wewaansit &1
AT e o e aede & R

FASTT GaRT 91T ST Fehell 7
AT gdell W JuTaf@T (TLC)
TLC aar 3\ auraf@dr

FETSH JAT Tdell R goTel T
HATT FTITeT qouTelf@ehT

el A

A researcher wants to obtain complete
chemical information, i.e., head groups and
fatty acids of phospholipids from liver tissues.
Phospholipids have fatty acids of different
lengths and unsaturation and also the head
groups are of different chemistries. Which of
the following combination of techniques
would provide complete chemical description
of phospholipids?

1. Only thin layer chromatography (TLC)

2. TLC and gas chromatography

3. Paper and thin layer chromatography

4. Only paper chromatography

145.

145.

SheT & Iigdt & 3cdeel WA H Th

WiceT & neo” e (G-418 TfARIEHAT &aT §)

JafdfSea afged DNA  dar kv S

CAREARIEL] FedIerss 3w

McaFalfay HI TdcaAAeldl TGl FIAT §)

& AT Th SiA-ARTd HHSIA YeAdfsled I

g foRar mam| afe afgsia DNA & w&g

SﬁFTé?HaTneoTGﬁHQ@BTWHﬂT?J?

farRd & @Held v 3EHEsd oot

(IEfTo® THATHR) Gl ged g, TI9T &

garfad aRomA & IR & e sy # F

SI-HT Teh WG QT 82

1. 3 FHFST AT darelr HifIerRr
MeFAR & foT GacaTreie gl

2. YGRS HIRISR G-418% forw
Hacaefrer gieft aur micasaiay & fow
gfaRredr gief

3. FHSMT Il g AfRad Hym &
HIARR IMedFAlial a7 G-418 el &
foT gfaRred gief)

4. G-418 3iafafSeq aregswr & T
YAgfarsT fafld gl W d anfeasreliay
& fou dagaeher g

In an effort to produce gene knockout mice, a
gene targeted homologous recombination was
tried with the exogenous DNA containing
neo” gene (confer G-418 resistance) and
tksv gene (confers sensitivity to the
cytotoxic nucleotide analog ganciclovir). If
the neo” gene was inserted within the target
gene in the exogenous DNA and considering
that both homologous and non-homologous
recombination (random integration) is taking
place, which one of the following statements
is NOT correct about the possible outcome of
the experiment?
1. Cells with non-homologous insertion will
be sensitive to ganciclovir.
2. Non-recombinant cells will be sensitive
towards G-418 and resistant to ganciclovir.
3. Homologous recombination will ensure
that cells will be resistant to both
ganciclovir and G-418.
4. Homologous recombinants will grow in G-
418 containing media but will be
sensitive towards ganciclovir.
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[ FOR ROUGH WORK ]




