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9T \PART A’

Heled Uh®T Jedlohl Tehicardl ToTetehl Tedeh
# Bear % g 3H RE HH F AR TS
¢ fo gpfcadl & Fog qoiies AT are x @
y s W &1 Red = arer s &

&Thel T ol &IABeT T AT &
1. 1—-7/4 2. 7n/4
3. 1—nx 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—-7x 4. &

TEH Iferd Ua 19 A4 & Sg1T v feem &
A® Bd® 5 el & qggch ¢ I§ «ld B
Aamamq@“aﬁﬁ?ﬁ?rmﬂ?ﬁ%lw
agraga:{AﬁBamﬁmﬁfaﬁﬁqgﬂm

(@efr aifaar saRadsa €)?
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

WA o Fgl “B e I & 9E 1000 &
¥ gEas g, FH A &gl e, 3Eh
9 1000 & FH YEaeh g1 AT A Fer
8 §, T & IH FH A TH TdAH
3G9 g1 TG 308 A Hhad Th Y I

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

T F @ #i @ JFww

1. % 2. TRY (TIEHN)
3. el 4. dregedst

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

3. Sphere 4. Ellipsoid

T B B OGUET H Ieccor BT fRar

STar g, i 3u%k grodie AfCIeT wredie &

Y & FA g &l FHH A §

1. qQel & T o aTel Fel OET A @ 1/4
ST GAT ool g g

2. If¢ ©IF & Ultdis f%dA Irdie &
14® & § o g 3fefecior gianvgrar &

3. Ifg BT & uedid 3fUedd dedi &
12 & 38 g & ar 98 AT 3T
glan/giel gl

4. 9% @99 § F F o e &
8l

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. itis possible that no one fails.
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6.

Find the next figure ‘D”

‘e A
Y DY

(A) (B) (© (D)

: . @
S Ve
VQ ‘V

NUT&h IR bl HI & gl Ife e a1
are 37 @Y ger fear I ar uied @l arelr
deT 3@ Fr FEar N 19" g Srdr B

3H dE & fohdel 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 god @ IR & Tk & Mg W god &
ar Sid AB 3R CD s&HA: 60° AT 120° &7
FIUT §ATT &1 d9 AB:CDg§

1. V3:1 2.v2:1
3.1:1 4, \3:42

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. V3:42
% change (2014)

;yg/'ous +10

year

_10-
-10 -10

I Physics Chemistry [ Biology

10.

IRFT Ah F [T § F Fla-ar ey

e ST Thar g2

1. #ifas emEx F 3ot gt arer faganfat
T ol HEAT 2015 AT 2014 H AT g

2. 2013 T 31981 2015 F A9 faAT & 3cdor
g arer faeafiat i T A gl

3. 2014 & 39 AT & 3T gl el
et v dear v qoen & 2015 &
TR AT H 3ecdior gt aret faganfdat
A FEgr # 38w g iRl

4. 2014 >S9 AT F 3cdioT g arer
faeznfiat i wear aur 2015 7 sifas
AT H 3ol gl arer faganfiat &
T FA

% change (2014)
over

previous
year 104

-10+

-10
Chemistry [0 Biology

B Physics

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 1% R 2 # Seoa & v v g1 fhdsir
ATAT T TTTHAT §? Th ATl T drcay g &
TF Aah FI gerax 50 Rg 3@ fh a8 a3
eufa & &) 37 et a1 gv

55 8%

Fig-1 Fig- 2




10.

11.

11.

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.

é%&z(%%)
Fig-1

1.1 2. 2

3.3 4, 4

JAF Pl H a4 g HT FEABT FH S

Y § @ 3 FleAl & qell hr HEATI H
¢l oo HEdT AT

15 14

25 18

. 10 2. 8 14.

1
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

25 18

w
o
M~
= 0
)

12.

12.

Fig-2 13.

13.

15 14 14,

15.

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

SH A H TP FIAT RIM?

ADARN
1. P 2. v
3. - 4. q

What comes next in the sequence?

ADARN
1. P 2. v
3. = 4, q

T & O Hi9-a1 FUT difehed T T Tad
&?
1.:¢faﬁarrwaﬁw§
2. # Fer-hel I SerdT §
3. # Jer-shel T Sieldl §
4. F GARM IHT Seldl §

Which of the following statements is
logically incorrect?

1. I always speak the truth

2. | occasionally lie

3. I occasionally speak the truth

4. lalways lie

fAete 3R 8¢ 1 ggAr 1:00 pm & TIREH
&, 3T 6 Hel A fhcdell ) T gy &
40° ST IUT FATHI?

1. 6 2.7
3. 11 4. 12



15.

16.

16.

17.

17.

18.

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

ar am$ Har 3R BFE U R ¥ THo o
ST &, 3Tem 40 fAde & Sefd Roer 30
fAee oar g1 v e dar v @ 5 Bee
gt Tl UT| fhdar fAee & s1g o, gar

T 3T Aparr 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

qEa3it & wHeEd (5,6, 7, m, 6, 7, 8, n) H
IHIAMOAT AT 6 T Sgoleh (FSH 1T

IR 3Tel QTell 3h) 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

T & MeeR BOsa & 3R &1 s
HIFEF &1 @Us oriar rr g, 5 goe
W @Us YT § 38h FAR 10x 10 X
5JHT ATT A fFaH fhasr afgar @y
ST Fehell &2

9
5
R
N
50 cm
1. 50 2. 100
3. 125 4, 250

18.

19.

19.

20.

20.

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

Pl g werd & te MaeR FeX B
FICT P Th gd ¥ T Sfar g oA
MeThR Jorgem 8 &l e T Folgol dr
B waen 2 A g 1 A &1 e #7v
frdeTr &TeT ga & T B2

1. 2.

3. 4.

wlul R
®WIN ©|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. % 2.3
8 8
3. 5 4.
8 8
RaFad Taa W F2, , D8, C16, B32,
A64.
1. C4 2. E4
3. C2 4. G16
Fill in the blank: F2, , D8, C16, B32,
A64.
1. C4 2. E4
3. C2 4. G16



21.

21.

22.

22.

HIT \PART 'B'

ST & 3T B AT, STl & Uit & @y

3oTehT YT A aihar W AR g1 9 3,

AT Fieel SEEASS, AT, Tow

IAFASS AT IFAIATT ST & el g1

3T AT TAerIar3tt W ImRa AT FHuat

F Y T ar @l

1. AT > i > Tew SATFass>
HieT STATFATSS

2. HTFHISTeT > Pl SATFATSS> o
SATFHTSS> AT

3. oW SHEATSS> JFdIe > 3FAfar >
HideT STATFATSS

4. FFAATT > TeW STATFATSS> Hlael
STATFATSS > 3fTFToTeT

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

uAfdfedd & 3McHRr RammR S &
FIAT &1 T TcHGAT HSHS 30T & A+
WOl H g TH W YHAT Sar g?

ky
E+ S [E.S] (E.P] (¢ +P]
t )
ks
1. kl 2. k2
3. ks 4. ky

Penicillin acts as a suicide substrate. Which one

of the following steps of catalysis does a

suicide inhibitor affect?
k

E+ S - [E.S] [E.P] (E¢ +P]

1 !

ks

23.

23.

24,

24,

25.

25.

1. kl 2 k2
3. ks 4. k,
FIAE T 3UTIT & fav e &7 @ Sig-ar

e TE B2

1. HIERTT STV & JAE  [@Ts
HMG-CoA RE&FeT gl

2. SIgERRIYUT HIAFIgeT H afed giar gl

3. 39ggA AfATRABT A NADH U H8-FR&
& & FH FHH 7T

4. TIGAT H e LDL garT gRafgd
gler &

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.

R dd Bear & RBdeRa &=d
FERANST & & Yad  difeshanst &
enfAer g

1. gTS3Iolel WY dAT gadlold Nedledishdrd
glel ATl AT 3TTAT A fhard

. SR 3T Tohard JUT gTSarelel 3Taer
. HEHANS dAT JAATREN Fedeaehary

5w N

Predominant interactions between phospholipids

that stabilize a biological membrane include

1. hydrogen bonds and covalent interactions.

2. van der Waal and ionic interactions.

3. hydrophobic interactions and hydrogen
bonding.

4. covalent and hydrophobic interactions.

ot FIARBT & eI edrendr fasroy r
4w SHY AeId &

1. A 3d:HIARAT

2. T HRABAT TUT HeTRIRASRAT, St

3. aHIRFar qar Breer Teldd, ar

4, AT grAIfAHdr

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

1. Only endocytosis

2. Both endocytosis and phagocytosis



26.

26.

27.

217.

28.

28.

3. Both endocytosis and membrane fusion
4. Only pinocytosis

Tfcoal # wifeal & ued RERer & dor
AT &1 goar § Jur faavor afg aRefoa
T AT Fhdl § 3H SanT:

1. A g geAGH

2. FHHANETOT FAFelel FEAGHH

3. UIETHS Solaeled FEAGHH
4. FRAP

Lateral diffusion of proteins in membrane can
be followed and diffusion rate calculated by

1. Atomic force microscopy

2. Scanning electron microscopy

3. Transmission electron microscopy

4. FRAP

Rl & N-cfiael & vafed T &I 3remT
A H e Siwafees (HDAC) T 39R&
FH HH BT gl 39 ufhar & B &
FIA-AT THAT 3Fe FEATT 82

1. aa 2. 3TotelleT
3. RIS 4. RS
Histone deacytalase (HDAC) catalyses the

removal of acetyl group from N-terminal of
histones. Which amino acid of histone is
involved in this process?
1. Lysine

3. Asparagine

2. Arginine
4. Histidine

& IR TeltsAT ool giehr A (3Her EIeT
w foar faems) frdt gAar Beeh 9ida &
Breer ot &7 & eaad 3@ 96K
AHIdTYd Fraifead fhar STar &

1. sloReRmafew fafear

2. QfsAUHAT gHREATTAST SarT SUTTed Riegsis
3. SerfaRrel geRrerggetr fRgeter

4. ATAT o deuard 3= et

Labelling of membrane spanning domain of

any integral membrane protein in a given

plasma membrane vesicle (without disrupting

its structure) is successfully carried out by

1. immunochemical methods.

2. metabolic labelling with radioisotopes.

3. hydrophobic photoaffinity labelling.

4. limited proteolysis followed by metabolic
labelling.

29.

29.

30.

30.

31.

31.

32.

TSl TUT oarelel aleil JafafSed v AreaH
# Sarel fawf@d &1 ST 1 Tode & &
g W p-Iteaerass i fFeafea

1. 3aRafda wafr

2. afthq grefr

3. &1 gl

4. R F &7 TUT deuurd areid gref

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

DNA & gfas-Isolsh #ofall &l Jfe-Fad &l
JUR Arey g &

1. HAST 3T Wi ganT

2. &R 3T &TfAgUR eanT

3. WHSIIA YoAdfslel EanT

4. FYIHA eTTAFUR carT

Error-free repair of double strand breaks in
DNA is accomplished by

1. non-homologous end-joining.

2. base excision repair.

3. homologous recombination.

4. mismatch repair.

FIRAPTS THAT 3FT H —COOH FHg HIfAHT
F 3T, AT eyt F ¥ FEHr G=er &
Tohd 87

. U AT AT A6

. AT TAT TATSS IHEY

. UATSS T $W 3TaeT

. THATSS JAT HRAIFAToh TEIS388 TaET

A W N -

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.

siRNA @21 miRNA @l GaRT RNA 37ai&id
AeIT 1 3% IR F v av [T Faar 7
¥ FIF-AT T HE AdT §?



32.

33.

33.

1. siRNA AT miRNA gl DICER &aRT
gared gl

2. SiRNA daT miRNA Gl T & Siafes
Arg P ARGdT Y& Hd ¢ ofer & ar
3cTesT BIdT gl

3. MiRNA T& Yihfdeh 3] & STdfeh siRNA
grfash a1 dfkerse 317 &

4. 1M E@RT miRNA FEIRIT &, 9 siRNA
gl |

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.

MHC @& | aa1 a1 |l 3U3T & o &0

edaad § RO & &, S #F T | MHC

T S BT &1 39 gge |

1. g3l Fefra FRFRT F 3 T
tfdcaa g £l

2. d &F-HTUAT JF TASHITICS
gifordcerss gl

3. @ RN HT IS ThsT P Tl FaA
# gieafag €

4. BRITASIST FT Tder Bieel # I dfAcTFT
g 2l

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 an all
nucleated cells.
2. They are glycosylated polypeptides
with domain structure.
3. They are involved in presentation of
antigen fragments to cells.
4. They are expressed on surface membrane
of B cells.

34.

34.

35.

35.

36.

Aot Slaopt & @ fhawr oFwRl J
3URITRAPTRIT TATATHIOT 8?2

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. Mycobacterium tuberculosis

et & @ Fla-@ gesia H Avodd

qREATST AT 82

1. FRF-IGUGET F IOT FG AT HIHAS
T AT HT HISA T el Hell oagi
AT

2. FheIT o AP FehRT & esilel gAM
afEafaa g

3. 3eolel 30 WA & AT @S oar §
S frdr IR T T fAE e e
¥ AFaT B

4. el g8 el Jfeafdad ScaRafdd
ST & S Scarehtaar & fow frdy s
Pl FATHYIE eIl ol gl

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.

TE-Teollsd & IR H Y T e Fuat &

q Fid-AT T g2

1. [P TE-TeoSH & TR ST HIRAFPE
HoATAT-3EU 89, T URSieal &1 dar
Th  HRTDIMADTS 3cUHT  (TeollsH) &1
gid Bl

2. UIORAT H 3feieh YR & ARI-UeollsH UTRY
ST gl



36.

37.

37.

38.

38.

39.

39.

10

3. ARI-UealSHAT HT  Hhd-URHHAIT  IiARRI
HREHIRARUT  AUEAar - dF @fFafed
X gl

4, IRPRAPS G-NEAT F TATT AEN-VeallSH

el 3=aeafehar e &

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.

FARRAT HT gsfear ured ol & @ €

1. §EF cgdr 2. f¥cqar

3. HEIcadr 4. Facadr

Bones of vertebrates are derived from
embryonic

1. ectoderm 2. epiderm

3. mesoderm 4, endoderm
e & g afe fodt :ifder & fFer

fadw seg & gud e Smar & O @8
eIl &
1.@1%@11?&
3. fauiRa

2. quterfeasrrelr
4. fagfea

During development, if a cell has committed to
a particular fate, it is said to be

1. pluripotent 2. totipotent

3. determined 4. differentiated

IHIW Ul A URMAR Jsa-3ieR 31T 384
et gar &

1. YRIUT AT T

2. &

3. AT A FUF TUA

4, PR F F=r IFaRE dg

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

1. the point of sperm entry.

2. gravity.

40.

41.

41.

3. the point of contact with the uterus.
4. genetic differences in the cells.

wifdsiferg # cfafavaa & dRie oy

FIRAFT T ITROT AeAad FAT & ThaT B

IAd FUT S YT

1. ORIET Aferel Hecdl § TUT Yeh1o] HifAh3it
&I @ifad Hdr Bl

2. IV RIS WRIET AfeIRIT T Scdrest
AT § AT HIeT Il G A JaAq FA
gl

3. SI9 WT AT AT FIARICHG H Jaer
AT §, T gfaearaia A Fefaa
gl gl

4. Ueh I Shesh USHIRIST & TR
BIcT § TUT QORI a1 HIRABI3T & AT

. 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.

R IR TEaAr & HET dAare TEEISH

ST IfAFEROT (nod) ST Fgatd g1 nodD-

ENESRIGC

1. T TafeeT TERS g Sif Nod FR& & Teh
THI-THTSS T & ST 8

2. nod §FY & TIY FEar § dar g nod
St 7 Jforeet 1 9Ra T &

3. N-TAfEe To[ehlotalel Jrafrsel $T Fgeraatar
A IR FT B

4. TESfagF # 9y fafrsear & 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.
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3. catalyzes the linkage of N-acetyl glucosamine
residues.
4. influences the host specificity of Rhizobium.

s gew gl A @ wla-wr gfdues
RIS Heaid AEN A Heohel IRFHATT B
3O AT 82

1. 3ifaaeT 2. frenfeas
3. TSRSl 4. ufeaf@s 3

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

fRau-ded 3o gur Raua & Shaew &
e gehrer-anfedl # @ HlT-ar gHE HfAS
IGEIGINY

. fopceimiayg

S

1
2
3. AR

4, qUEIEAT a0y faEge 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

gRaerawr 1 RAfterem Fear & g
AR & R Felagia dRag F TEr FA
AT 7 & Fla-ar g2

1. P680— Cytochrome bsf — PC — PQ

2. P680— PC — Cytochrome bgf — PQ

3. P680— PQ — PC — Cytochrome bgf
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 bsf — PC — PQ

2. P680— PC — Cytochrome bgf — PQ

3. P680— PQ — PC — Cytochrome bgf

4. P680— PQ — Cytochrome bsf — PC

Wt HIRAIIT F Tl 1 gaTegd e
® gogfclel $H YhR g Al 8-

45.

46.

46.

47.

47.

48.

[EN

. To[hlol aRaTgerl T HIERIRETRIoT

. Tofhrel aRargerl & afdfSed id:wrr
PIAFS Brool F ey TATHATAROT

. TThlST URETEeR! & T mRNA HISOT &
T

4. TERIST IRaTEht T fAHrERIReTshoT

N

w

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.

TeeAAISeH & 3aX Waelel & aRdgs sad
#feaa -

1. Wf3TA-fAsR sohrel aRarge 1 (SGLT 1).
2. Tefeplel aRargesh 5 (GLUTS5).

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.

IThFd  qAITeohls  dfaehT IR A

FITAFI-hIT TgT fTUT §:-

1. AR & HEIAA UG HIRHT T
2. AWSS] & U™ HIRIAI s

3. aferars EH

4. IRHATHT 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

TeeIATSE & 3eX UTerses Riags 1 gaRT gia
td P9werss gRafgd &d ¢ foae fov
rfgdr-

1. Na’ 2. Ca”

3. H 4. CI
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The di- and tripeptides are transported in the
enterocytes by peptide transporter 1 that
requires:-

1. Na* 2. Ca™”

3. H 4. CI

T Pt F ¥ iA-ar T 78 &2

1. IRAOTcA®  aemarfa fREr et
fawar & for aReT aeomEal & aRWR
# gRuifAa g 2l

2. AFolel fAAVaR 3FER Hdd fa=Ror
g T &

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

4. IRAOTcAS AAwand & @FFor Ha
Tl TadAa: AEAfea ar seafea
gId|

Which one of the following statements is

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.

T gRAr S segfae-o fahE @R I
(IgF2) aTel &r Tellel Y@dT &, AT H ATIROT
g, Sidieh Tsh q@dl dfedn, St fashre R &t
a1 3caRadt T @dr & g T
HUROT AT T&h 3caRddl Tolled dlell T
fawagea giear &1 AT T7g JHR F el
& S did W R g gwmrfa & v
GiHATT Fgelldl &

1. Ter-gafdea aemrfa

2. Gofell gagor

3. SNeA-9ATGROT AT TohdT

4. HIRAPIGEY FATIA

A mouse carrying two alleles of insulin-like
growth factor Il (IgF2) is normal in size; whereas
a mouse that carries two mutant alleles lacking
the growth factor is dwarf. The size of a
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52.

52.

53.

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

T et F & Fia-ar aEr 7@ &2

L ERIS IJTWOT & FROT fRdr oI
HEET & 3T AHdfRih FEOT FI &7
gie &l

2. frElr T & S @i # 3ufRd
gfdey Tellel & d&ar IEERE #R
Fgelell Tl

3. RIS HYGTT FAGIASAT & TR H
& Bl

4. effdet welell & fov afffa @wgsaAsrar @
el oTetel aeAfa IROMAT gl &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.

drer R TUT oTel 3@l atel Ueh o Sedier
AT T SATRT FAT 8?7 HA (v Ul (y) &
A § AT ofTel (W) ad (w) & JmEr 81 X

qUrgE H A afed g g
1. X"y 2. X"WY
3. XMy 4. Xy

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 2. XY

3. X"y 4, XWXWTY

Sfraroy & 3mdeT Hehehl & WY eI H
fAdeR amedor & TR FH R W A
FUAT H H FloA-AT T A 82
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1. e TUT Yehgeh, alell T R ATt
H Uftcavcgsdhe & 39T gl

2. el qAT et H N HLAWOT & fAw
YRS THAT e A gl

3. AT TAT Fehgehl, Il H DNA & &Y
I feelel 3eqafeud g

4. e TUT Fehgehl, alal A RNA difcleRst
TgeT TFR &

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.

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.

T 379 BRI &I 3T 39l Sifa
Sad 9 9 o €, @ gafaa at
fsrorm St
@) | s3eres | () | sgewa
) | Aftemm | () | uwegater
© | verfeege | (1) | ariygsr
@ | Rt | V) | siaas
V) | weereier
1. a—iii,b—iv,c—i,d—ii
2. a—iv,b—iii,c—i,d-vVv
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 (ii) | 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
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fag & wiaa &=t & e IS¢ 3eT=T 7
o fFas =t & geca 3Taad §?

1. o7 e 2. TS

3. frarenfsar arer 4. AH

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

56.cd9-staeeel & faede-A%-3mRN Agia @

56.

57.

57.

forherd qaiea e ot & & Fier-ar ot &2
1. Y g # yonfaar $r dear # 38
&Thel & W e A FeaTr =g |
2. goltaar o e & aRY & a8 ad
FIeT ¥ AT @ T g & AT T
3. UoNfadl & aR-=IR & AT JAT HHFAT
gl g |

4. TRET AT T oIl TRl i fsheadf
gdidt & 38 AreT gt ¥ o fUd e
EURY

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.

gzl & HET STidal & 95% T HERT el
et gq@ ol faeiue geamst & @ fras

ARG g3 M
1. 3reffaere 2. safaaaT
3. grfda=r 4. TraTas

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
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58.

59.

59.

60.

60.

Safafaear & e g g &gl & @
FEd AV urey g HARRAT Hr 3Tadd
. gardls

. 3SUThicag UUsIoT

. SIS &7 3Cfed g

. §ge_ AT e

A W N

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

WETdid:, [J@E T r & Iy [Jefag gar
T A F AT, IHH A QI el §

1. (Nyx2)/r 2. In2/r

3. Aln2 4. Inr X 2

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

1. (Ny x2)/r 2. In2/r

3. Aln2 4. Inr X 2

gf&yoT 3T JoT 3N A UF & geia &

YE STl FAGAT & Sfared 9d I g1 TAAT

A & IR W, 38 YidAE & Fsodd

THT ITET &5t &§ F &7 87

1. 3T Gt 98l & T & Yolifa &7 3gael
Td AP T G3T AT

2. gSTtaar o 3R & gfaror AR aw
yarg forar arfer =t 3menfeat & gEafiaa
N Hh|

3. USNfadr o gfaior 3R ¥ 3ThIAr d&
Yarg forar arfer =T 3meanfeat s gEarfiaa
N Hh|

4. gt & sfaga # o fig w afaror
3ARHT TUT AT JIFAT |

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.

14

61.

61.

62.

62.
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63.

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.

fPg aRds A& TON-RedsRa a1 &
TS AHALN T FAdH FAT H TgAA
&1 wrfehdr 82

frarsoT wfeaer guiardr aet

BIREE

N

. TG
. 3SUThfeEY gyl gl

row N ope

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

THATEIT HT IUANIT/ITHRT &THATT 3Tadd g
1. FERAG ST & Toldsh Heerl A

. IRuerg efrarsor Hfeaer a=ir &

. gafeT ar gfaat &

. geftd IR oA A

A wN

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.

T # O Fia-@r fordr gonfa & faewar
g & S 39 Geus & fov ST ardr § 2
. fafaftea g2

37c9 BRIT &THAT

37eq Oy fRufa

. W HTEET Ueled

5w N P

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
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FTFATRT Hoilelr AT H 39T gl arell

goshd Sfiell IfAA TILLING &1 foeet & &

HIT-AT TILLING & &1 3TdT 872

1. IESFARIA-ATCIT FITAROT GaRT T-DNA
AgeleT

2. Ac/Ds 3@Ial & IUART Fh  cEardre]
AgeleT

3. $uTsel AT ol & TTY ScaRddoTelel

4, AU SART Sagedsh FTAOT

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.

detegy Fooll fHoT & 3Tl & aRiel Haed
ATH A iR T SRS F T
F T W et A F Fi-ar 9@ B
SRE?

. TR HeA Tl

. 3qEATfas WIg See|

Hel TTTAT AT g

. WRIE T e gram|

O A

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.

ot # & Fla-ar 7 F1 a77 Reder &2
. ZT3IeHH TeTIR

Which of the following is wild relative of
wheat?

1. Triticum monococcum

2. Triticum compactum

3. Triticum vulgare

4. Triticum boeoticum

A W N
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A dar B al yiafde-gamaadr ssfod deerss
g1 3o sforar feRa fr ST F@wdr § T8
3ifRa &

. gearar gfaafotar aotATer

. Qe gotETeT

. gfadIfea guiATeT

TSHA AT

A W N

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.

e fawal & & fras AT gpeme dlfeed

TIETOT & 3YANT 3UGFcIH &2

1 ar & 3O gog aur & dHg THHw:
sfed &l

2.81 ¥ HOh FHg dW W HHg A ded
JHTAY el B

3. &I WHE ¢ IU & WHE THHAEI: dfed

4. 2 HHE ¢ OUN X g H dedl YA
oTel &l

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.

G CASAE 3G fafer ganr foer & @
fohgar TaReIVUT & ThdT &7

. ATl DNA Hell$

. QT LT

. FEY o &1 i gdca

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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yaffid-gs & SgERdr (AFLP) & faT fawt

FUAT H T HlA-T7 TEY 82

1. grefees dur N9-FRNT 3uwEs &
Ush Aol & 3939 ¥ PCR

2. PCR Ya¥sl, deuRdld Yidadsl TeallgAl &
Ty greet

3. fdeYd UeollgAl & AT DNA & 9T,
deURdATd U& PCR TROT

4, 9fAEUsT TeollAl & AT DNA & Urd,
deURdTd & PCR TRl

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.

" \PART 'C'

s @ad a5 & 30°C a9 ) IfAfFAIT 4 =28
& fow ufq Ad &1 AGTS Had Fot gRace
(AG,) —1000 SHel/ATeT g1 SIS A 9T B &

Higard ®AA; 100 HASHATGIR T 100
ACNATIR § o dfewshied Hod Foil (AG)
gRadeT FIT 87

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

ShId w b =gFeld 3Fdl TUr Wi

W3t & daR & fhr = Fed sy &

SiaT-ar Ty &2

1. DNA & T g 398 @il H &l &
drT FSEIe Ay Juedd
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2. UETST U7 UISHN, Al HT Teh AfAe
THE & W el TUE R

3. a-Fsferat aur p-gccRt & ¥ gfdder
aﬂwagawerﬁmaé@aaaﬁm
gfaaeT e g1

4. TH B-AIZ IR UAST 35l ¥ SoIaT gl
gfachg aur g offer el & gfade
FIUN GaRT B-AIS & YhR H AU gar
gl

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.

forell FARTOIRIT eade YT A T QMereholl
FFEt L, g 1w R It a
Ao W @[FT 3adad 3939 aR=as e

T Y&ToT fohaT|
(a) ADP + Pi

(b) STEATSEIHIEATS!, Teh fagarereh
(c) NfOMARSA, T ATPTH Hea®

(O RIRIGIES
(e) @fFTaIC
*;;_ 1 111
2 | |
zT 1
Bl
Time ——>

A #7 ¥ Figar Refeer i e
3UgFdd: adT 87

o]

1. I-b; HN-d; lll-e
2. 1l—a; ll—-d; Hll-c
3. 1-a; ll—-¢e; Ill-c

4, 1—-a; ll—c; Hl-b
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In a mitochondrial respiration experiment, a
researcher observed the following profile of
oxygen consumption upon addition of
following compounds at times I, 11 and I11.

(@) ADP + Pi

(b) Dinitrophenol, an uncoupler
(c)Oligomycin, an ATPase inhibitor
(d)Cyanide

(e) Succinate

III

Oxygen consumption
—_—
—

— -

Time —>
Which of the following describes the profile
appropriately?

1.1-b; I-d; Hll-e
2. 1—a; Il-d; Illl-c
3.1-a, ll-¢e; lll-c
4, 1-a; ll-c; Nl-b

TH MUFHAT o, Th & FHI g TR 5o
H 19 g TAAT 3Fell & Iidedasd gant
fordll WIETeT T EURAT 1 FHediehel el T
Aroe fawfaa & fhet 9l & fow e,
Fsfordi, ocki, W $Hist U1 W Helgl
# ufder et & ufaeaa w, eiusar o
feRar & e gRdaat &1 Yeror foRam)
gt

Helix
Loops
Surface

Increase
—
Sheets
Increase
—
Core

STABILITY
o

STABILITY
o

Decrease
Decrease
—

a) grel & 3% g B

b) JeeRki & 31T+ Te T gl

c) PIST #H HA T gl

d) sfoat # w7 TE=hy Bl

e) Oder & 3% g B
IRFd FUAT F HlT-T FEr &2

1. addr c 2. cdur d
3. baur e 4. adATh

74. 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.

Surface

i

Helix

Increase
o

Increase
—

Sheets
Core

STABILITY
)

STABILITY
o

Decrease
Decrease
—

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

75. foest 3t & oA S A

(A) i (B) ) (€) i (D)
?oo $oo ?oo ?oo B
<|:HZ ?Hz CH, c=0
HO—C—coo" CH—coo"~ énz (IZHI
éHz HO — éH é =0 éoo .
éoo' éoo' éoo’

1. A= 3MSEIRACT, B = a-HICHECNT,

C = AFgarefiee, D = fge
2. A= fage, B = smsaiface,

C = a-HhIENeeIE, D = JiFHdIvife
3. A= 3msaiface, B = facge,

C = a-HhIENeeIE, D = JiFadIvife
4. A=Tfage, B = amsafage,

C = FHAICTAE, D = a-HIeHeeic
75. Indicate the names of the following molecules
(A) (8) (© (D)
foo' ?oo } coo” coo~
[ I
G, o Oy £=g
HO —?— coo” ?H — C00~ CH, (lin
?Hz HO — ?H é =0 coo
[
coo coo Coo
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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

foell TeolI$H (TeaTi$d 3T0] $TR = 40,000 D)

IFARAT (Vino=TTd Feie TRamemR &1 4umol

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

IRT-=IRT §&T vd faflrse afgraar &

1. 80,000 ufa eI, 2 x 10° p A fhATaR
g fAeie

2. 80,000 9fa fAsIe, 2 x 10% p A fRATaR
gfa dhs

3. 40,000 9fa A, 1 x 103 p Al FRATER
g fAeie

4. 40,000 9fd fAdT, 2 x 103 p Al hATYUR
g fAeie

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

RwrARfos  dur  eREPaRESs, et
FRHITANE & AT e & ¥ Sla-ar @@
el &2

1. Siafeh U # Th gET HET IO Uh IEN
HEY CaRT Hel9Td &, GEX H adr 3Fel
J6 TF UATSS 36U & Ted Halfeald gl
2. Glell I SToRTEIT BREhe FHg ddT
BIEhT A & WY HeAldald 37 MY
gl W R g

3. 398 W AT U H THh didd AEY (C=C)
Jdfafed g a&ar gl

4. gt 7 MY FHE oS H g1 Hebell Bl

Both sphingomyelin and phosphoglycerides
are phospholipids. Which one of the following
statements is NOT correct?
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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.

da e g Rufasi & saeh
fawfa &1 mh e #, sowe safafed
Th ATEYH A gg faefad #T Il gEv A,
F, I F g ek ¥ Twfaa fear )
et 2 I ol &1 3TAR & gAfIT A

a

Number of cells

Time

1. a 7ol A fashf@d famar amm; b sefehrsr
dur Ao # fawfaa fRar =T ¢
faansh & wfaa Bl

2. a T[T AT Aorerel A TR o
I, b Teeplel A fARf@d fRar m@m ¢
faansh & dwfAa §

3. a faueh & @HhAT & b Fohrer
dtorerelst # faenfad foham a1, ¢ Tefelat #

4. afaS @ WHiAT & b Tefplal # famfad
foham 91T, ¢ TefehreT AT et H

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
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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

AfFAdl  H  DNA  3FT-9fddeor  garT
TEdlelel & foIU off 3wl He A fov Sid
¢ FiIfh Yolhcel HEar A Tolldl et &l
Thd & 5T ¥ I AFca Mwuor A
HAET (A, B, C dUT D) & Ugdlel ot M=
AT, F= T €

M 4

M (mother)

- —>—>

F (father)

1. A/B,Cdar D
3. A ATar D

2. ABTar 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-=9-2-» -2

- —>—>

F (tather) M i ol o o ol H

1. A,B,Cand D 2. AABand D
3. Aand D only 4, B,Cand D
Ig GEEUIT ¢ foh offel SRR iflenr Broolr

FI “d33” 9IEIT Breell & IR-UR ClI' &
gRagsT & oT AT fSFaeR 1 5§ e
F T “d53”F CI 3eUF TAT H Th

80.

— = 81.

s HAg HAvias g1 s wae A W@d

g9, pH 7.4 & HRESC-IHAYTRITAT eTaorTsrer

(PBS) # fadifad el O FIfAAI3T (RBCs)

F 3 UH BT HUMTAT gfadifea Tems (x)

FI dead dAT T Wl HT 3YYFATH AT

FT §?

1. RBCs &I WEhe-33I9feRIfea aaureter
(PBS,pH 7.4) & x& @TY 37°CH. H 30 Aec
F for FvATga

2. RBCs&I PBS & x& @Y 4°W. H 30 fFeic
F for FvaAga

3. RBCs &l 98 Hethe-3HIufcRieeh (pH 7.4) &
X% @Y 37° ¥. # 30 fAee & fow
AT

4. RBCs &1 g9H Hehe-HAIITANHT (pH 7.4) A
X & @Y 37°CH. & 30 fAdAe & fow
AT, deuedrd NH, §9g IRad® HRE
(Tegare aRade) & a1 3TAR

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).

SeFedea WOy (IV), St U guiag 3maid
groft fawioy & 37°9. W IAHE F HeI &
AR (HA) e & 33Ra Fieer

ool YihdT SarT 379eH 9ISt IfRIAi3it &
eI YA HAT gl IV H J8T gfaRd e
H HA T AT ol W& F R®
fudeRa gar & aur oy St @
JdFERT Brear & T IV B & JadeT
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& for BFAGrR &1 3meud @), ol

FfRAF3T F T IV, TE FRIT

FaFREAT, demRad HA ¥ 3aRa

T HET Dol & Ty IV Bleal & ol

CART 3MARIh g g1 foell Fufar & Ife

gH IV Bicell &l Tollgar el X 379«

9T HIRFERT GiaRRear & 3yemE) &

Y AN AT ded 8, @ead H & Fel

aRfEfa & T

1. IV pH5.0 9 qafTar deuerErd 37° 4.
JAT pH 7.4 T 3T 9T HITARIAT & ATr
YT g AT |

2. pH 7431 37°W. W IV &I HT=r gt
HITASIIT & TATY G JAT THoAIA &
fore sregAfa &

3. pH5.0dYT 37° &. WX IV dUr 9t
AT A IERAT TUT GAR—T B
3gAfT STl

4. 60° ¥. W 30 [AIe d& IV & FSATT &
T A & 91 3§ pH 5.0 FAT 37° .
9T Oy HIfART F Gy AET AT
oA glel Al &

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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el ®R FIfFr  (RBC) Breer @
TATSHIBING, Blecll & Th & IR hell aar
g dur N-fBr segsifdea: afgfdse gl §
Jur C-FaRr asermfors arRd W 3T g
gl N aw cfRAu dweEst & fowg
afeRfarat (FeEaRt & ogferd) T @graar
F T Beel & IR-UR TSHBIRT &
ffa=arg &1 A0, SEI—T ST bl gl
o Fuar F T Fa-ar T &2
1. 31&1uoT RBC, C-fRr wiced & @y
oIgferd g1 Fehl &
2. UREFId RBC, C-Fa&RT gfawefr gor N-favr
ufereft, ¥t & @y Agfard & Hehdr B
3. 37&uoT RBC, N-FaRT wfeRferar & &y
AT TET g1 Hehdll|
4. RBC &I dredidika aar N-favr gfasfarar
& WY A g Fehell gl

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.

W UAATAEBA-tRNA fEdew, @& @ d
gfdersieT 3idfdfSed tRNA JoFd TiAar 3w
& Gy JUTY FATIT & bl &1 &3 Sha
20 =T tRNA BueH @d § Ut $o
Sharopit & 3@ fAyeH & 3wmE g S
TR & fav S0 t(RNA ((RNAS") &
Y Fold TlAAT e ¥ 3 & fov
ET| o F Sar] 3o et § ToeraeT
O Jafdffed X g 82 N ek o
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1. 5 HARIT Siaroriaes WéeT # Teferiae
3uferd g1 81 egare-ued gRade TeeHe
N STEY Tl W IRIAT A Feol ST B

2. g1 Siamop3it & tRNA & faw fafirse
TfAATTaSe  tRNA fed (tRNAM) tRNAY"
o FeEifAT @ IARIT e Bl

3. o1 Siamup3it & tRNA™ & fau faflrse
TfAAITAES S tRNA fiaed t(RNAY & of
TEIAT A JEARIT Il g1 38h d¢ Th
T TealisH JTARIT RNAT & Toerde
F TeleTAe # IRafdd & & &

. 3o Aot &, ufATaEEe (RNA Ry
tRNAM ST Te[ETAT AT TefelffeT & JmafRrd
FAT &, IEIT TLTOT & GRTeT 3eTehl
ARIRAT & AR

I

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 aminoacyl tRNA
synthetase specific for tRNA also charges
tRNA?" with glutamate. A second enzyme
then converts the glutamate of the charged
tRNA?" to glutamine.

4. In these bacteria, the aminoacyl tRNA
synthetase charges tRNA® with either
glutamate or glutamine according to their
requirement during protein synthesis.

Faifh gfdpfad & RieT NHERAETH
FAgcaqul HfAST AT §, I TeolsAl H
Tfhadr A TEHA A dTel  FHeheaTiaRrdr
vy sgEEar A R R o R
Fenfad seperar foRel 3wy o & w9 A
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AU & TR HA FY W e
FUA F F PA-T1 TE A8

1. Fhifr FeedT PSR Mg [Farg g
g # 9 IS g

2. dumgEEe,  gar faffid DNA
TRl fawde, doiled &, cransSaeRe
afegg sttwy & ufeafa & warh
faedel & aryrva: gRafda & o £
3. Fhifh ShedT HIRAPIT & urT: &R
DNA @ur 9i@sdd gt g, 9
ANHESARS dfegd vt & R®
31t guermed gl ¢l

4. 3 3w S QURTEEERS @ e
Jfeag a=xa §, yr: grearer -
HIABIAT IT JHTT AGT 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.

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.

URIdehT & WUf@Aed: & YR H gaffeor
fPar a1 d&ar ¥, DNA URIaR& UF
FIRIR® | SR & TR A FT DR
A & Tl B

A. gl DNA IRIAR Holled H Teh TT
d 33U @A wedel GEY FUR W
HaAfdstd g gl

B. fdURIR* & RNA 3fshd & S dgel
CDNA & Ycradi 3efef@d gy alg &
Hollel & AT FAT 8 8l
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C. YidIRIcRer Ueh FiAfal va RigeheT wshe
EaRT Uk RNA HETET & glat arfaefier
g1d gl

D. Fifs DNA IRTR&F T&h gidfaifd vg
frgeret wsha ganT aifaeher g &, fre
RTINS $1 gfasia aear & e o gfig
ST & Fehll|

T Pt F T FiA-aUd T 282

1. Adar C 2. Bddar D

3. AT B 4. AT D

Transposons can be primarily categorized into
two types, DNA transposons and retrotrans-
posons. 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

DNA 9fdhfdal & &R Fo il Ffear
gl § ST DNA Uifdes &1 yw-arae
aifafafr garr S A8 &1 ardil ¥ fafAafsed
FUR 9B garr & #i S g e
TC UrolRAT #T Ffshadr & v sq@ gferar
1 faemsar g1

A. DNA Uifertst 1l dar DNA fortsr

B. AP 3d:wgfFerdsl dUT DNA TelTghITaset
C. MutSaar Mut L

D. Rec AddT RecF

gfshdT & 3WIFd TeallsAl H & fhaer aw

foemsar &2
1. A/B,@ar C 2. DU B
3. AGuT D 4. AGYUT C

Some errors occur during DNA replication
that are not corrected by proof reading activity
of DNA polymerase. These are corrected by
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3. Aand D

An
synthesis and processing was incubated with
2P labelled ATP, with the label at the p-

specialized repair pathways. Defect in the
activities of some of the following enzymes

impair this process.

A. DNA polymerase I11 and DNA ligase

B. AP endonuclease and DNA glycosidase

C. Mut S and Mut L

D. Rec A and Rec F
Defect in which of the above enzymes impair

the process?

2. Dand B
4, Aand C

1. A,B,andC

MRNA HLIYOT AT HHTEA 37e37d Il Th

g HIRHT P agfaa ATP, @ p-
T R g 8, & Ty FSATA fohar |
aRyFd mRNA &, 39 &b F AR,
Afsare#df PP gl W gehe grem?

1. fregr oY oRTTufaAt & ¥ 9Rusa
MRNA & Y&he gl g Fifeh gt
& GNIT paur y FEhe  faARa
g &l

2. MRNA & ®ERERE ¢ & HEhe

A UHEAGA:  ogiad g adife
Gl & R AT o WREhS
T aa €

3. ¥p qged MRNA & 5' 3 #H Wehe grem

AT A 3HHT Ygell 3T “A”

4. %p gRUFF mMRNA H HIg Uhe Adl

g Fif e YihdT %GR Uh
“A” 31afase F1 5T ke 3R fAere
&r Smef

eukaryotic cell undergoing mMRNA

position. Where do you think the  radioactive

isotope will appear in the mature mMRNA?

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 mMRNA

because the 5'-terminal phosphate of an
“A” residue will be further removed during
the capping process.
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TOR, T fhaw, ¥ walcaAsa: f@afaa
FIfAFTS T3l F T TH, rRNA HRAVT &Y
T g1 AT 3o RS A Pol | 3USHS
F @Y TId A TOR fFafRHa &ar gl
U v & ST TOR AT giar &,
Pol | & 3@ &Re fAufed gidar g1 vh
AR e IfFTfia g@ar g S Pol | 39-
ghE & AT Il FRb & Holdel &
HiPeTFd AT &1 TG Aele, dEUNd
o S Td W IUARAA Hdheld &
3UANT  3oT PIABIIT H rRNA TLAYOT T
TR ALY fFar Jar g1 a7 9dR &
ARG & v 9feid RNA & 3eel@
RS s @ead gl

t{min) 0 20 40

T v & gaflRa ufaas &t
gdTet:

Sl

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 s inhibited by the drug rapamycin, the
transcription factor dissociates from Pol 1. 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
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Identify the pattern expected in the engineered
strain.

1.

2.
3.
4

FHAFT & 3UAR, THHAUT foleerdl, ToT

afead vy fARor #  sEEgeedgies

RAffcarcas 3wer @d g1 3@ FROT

SERgATIgIoT Ueollsd UftHsT 2arT Haiy

# fwfad fear Sar g1 9ftEd gann

gERgAITCIgiolT & HalT 9Tl & aX # o

T F FY AT B

(i) F@ab), @S & Sl BT § r gfderet
YT ATRIAT A A I@T gl

(ihgfaser 3meud afhddr I@d F(ab) @3
JAT THIEHIRONT F, @3 A 8l gl

(ii)Sfaa @z @ gfdse & 1Y FSA™T W
T TIATA T8I FATT &

(iv)STTId @3 Tgr gfdstel & AT FSAGT W
THh YA 38T §dA & 3FAT R
IRIFT FYAT H T FiA-T T 82

1. ()aur (i) 2. (i) @ (iii)

3. (i) 9T (iv) 4. (i) T (i)

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.
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Which of the above statements are correct?
1. (i) and (ii) 2. (i) and (iii)
3. (i) and (iv) 4. (ii) and (iii)

TEw g A A R & aig A F odedt
HETHETRIOT AT e fRAT I g
FIAFIT A d¢ H T ufdes & Ty
FeATRA fRar a3m gfass & S9 gfafaa-
Tofed mETeTRIOT A wEred fRar o
9 Fag A 39 gE&dd R, s (i) 9o
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gfFAfdd &1 N-SheRel dam N-CAM &
3CURACAT & JoITd T S@el o v gl &
ar wHgl @ Sfelel fRar arm, N-heRe A
3caiads & & @fg- A gfd dAr N-CAM
# scaRade & @1y @ag- B died| foes
gRomAT F F HT-T T F G HT 3TddA
THATIAT &2

1. SR fea # @9 A aar |9g B A=t
& gied AW

AT (i) g B (Afe T &7 g v wite)
IT (i) Y¥E AXB & FL I & g T
FIFAFRT F AT FHAomrr @r gfdsT-safea

2. URAF fahrd & THE A & IRA AW W
g B & gigdl #T AURCTE: A gl
g 3 dl¥erdy & few #H  #Ag

90.
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FETHETRIOT  hT EfRAr A T HIfRH
TeRigae AT I @i @ & R e
N TR TR gl

1. 7 9¥E A

2. AT 9N B

3. NG ATUT F1Hd

4. YHE BAAT F1adA

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?-[MR FIRAFT-RRAFT 3MTSTT FI FeReT
AMCTT A & JdUT HIAST & THAAT I[oT
T gRafdd #% o0T e & v Ageaqol
AT 31eT A & 3Uholl TG g ATl
FIAFIT T ThHAEOT FIRAFT g A N-
FellAl & Uhed & @Y FeliFd: agasfad
€l N-CAM (df3shr$ aIfRIeT s 310]) Ig-
SF (3Fg-elg ol HEIHHg) HT BT & aUT
ST IAATHATIHT & GEA-FHENOT H

91.

fFafEaad g

3. WHF A% gl dfrer o & e & 7
IATAE AR Siefh g B & gy
IRfAes e & A5

4. 3T & fav gEy Ffter e
3] eTfaqfc N, I WHg A TUT THE
B al & gy @rurvia: fwfad g

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 fAWII] Teh TRV SHIRIAT GehR T Hshidd
AT &, TH GH3EE el IFd U TUS &
T 3% ol T THIT HIAT &, PITADT ar
gRafdd aXar & aur Wds X’ & T A
SeIdl 8, Sl IRIAS TeRigasl & Seridl gl
30 HIRHT YR A e HeAsh Hdat &
TR & e & far JifFs p R_fea g,
Jafe TH APfE QU 2, & X' H
Y HEAT & gl 30 SR §ar |ehar
g, & WUT & F@ERIAT AT gl =T rera@t
H A Sl v P aur ‘Q #r & {fT &

Flg gfafafaca &=a %’?

1.5 2.5
B ®
k g
7 s
o o
5 8
3 3
8 3
R ®

P + + P - + - +

Q - + + Q - - + +
3-: 4- [ =
o o
B B
£ £
? s
o o

E H H E H

3 3
3 3
o
g [1 &

P - + - + P + - +

Q - - + + Q - + +

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’?

1.5 2.6
B fd
8 S
° ©
2 £
k- k-
3 3
8 8
R R
P + + P - + - +
Q - + + Q - - + +
3- = 4. =
o K]
i &
g g
5 5
a a
; H H : H
3 3
8 3
$ [1 ¢
P - + - + P + - +
Q - - + + Q + +
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93.

94.
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fArT @S # @ Hla-ar, geRadr &
39eR AMEAT & T HT HE FIAA g2

(i FGF @ | ==
=y g —
1 i-c,ii—aiii—-b

2. i—a/ii—ciii—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

Ig W AR S & R quiaar fasfed

FHIRAAIAT HT ST FeT HIRNGIHT & FheT

& 35T BT &1 3T U § Hefd Fo

T Aeag & e & 9 S99 s @

T 82

1. Hel I fqenfoa gt g, o 3ra:
Th HHheIT HIfAST FoTed & T FHo
IR T AT I &l

2. FHUTM HA FIAGR Fa-Geetdletinior
& Fehcll § TUT e & I CT-hITRIAT
HEE Y 3cdeod I Fohall &

3. eHEaAy I8 fAwg #a § &

g o PR F, BT 3R

3caRadal &, 3T 8l &l

HACT Sfel 3TehER 3Sesiiel S TG

R 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?
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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.

faerraelier gor & ‘TAuRor & e @
o axg fAwad g

A. SIS Teh fasies s & gue &l
B. T 3arur fo@d o +HifRwst &
faftrse Saaas 7 ged §1

C. fadieeT dahdl WX FIRAHT efohar FT Agr
HehdT|

D.T& 3a¥ar Gad WRe Fod FIfAer
fFeste & wafda o 1

3RFd YA H T HiA-ar, FURor Hr
ST IRHATIT FIAT &2

1. BaGar D 2. Adar C
3. "ATT A 4, AT B
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. Aand C
4. Only B

fohell T o7 W 16T I v FieRigoT =T

# R Aedds 9@ QT SEIgA-Feh

WY & @ Srar g1 aRomHAd: =24 gem?

1 Ueicd H qIEY 9RAue WA fasfad
gl &1

2. SIgT 3G & gl afed, 38 &89 § Tsh
qol geTde S|

3. qdule HIELRUT: SedT|

4. F A YdUE T, A YU, i
FIfAHR vger ¥ & AUl gl
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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.

forell TR 80T ¥ 39 UF FIRST TH
# fAdrer &a g, 3T ofea aa & F aurs
Sfta # 39 FIRNFIT G@RT T ATl FITA
S TS QYT &1 37 TG INH Qar § F

If you remove a set of cells from an early embryo,

you observe that the adult organism  lacks

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.

RAPF e 3TER & #AE-HIRAT 59
YROT T FHAIT T § & v Apmie
ule # fAhe-gqEy a7 & AR eAfas
3FST H YIUIAT Teh EITANdRTTS oh §9 H
FHH I Thdl gl IWFd UROT F Fefdd
$o HY Fetad gl
A. Ieaifae 3Fa & T 3Td ATET H 3UAR
U [AheTy JHHT H Th &Y G
& TRE YATAAERIT HIr § TUT TH g
urg T GeRicufed T YR g1 Hehell Bl
B. Yl 31ar & Us 3Td AT & 3YAR
T GIET TP I Th fAdheqy woHel
T e (ARG Far § aAqr v ot
qrg T YeRicdfed T YRS &1 Hehell El
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C. WeAfaeh 3l &l 3UUR A &
VAPl T YHIG STeldl § dUT 3Ad AT
Heheey a3t A e FROT Har g

D. Yfeafas 37ar & Ue 3Tg AMET & 3UTAR
fordlr off Joeher 1 AT gy AT H
T RO T g
T § 9 Fia-T1 v o 87

1. Bdar D 2. @ C

3. Adar C 4. AT 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. OnlyC

3. AandC 4. Only B

qeyl & 3l Yol U9 Sl &
foeeT & Tcsil @ gAfard &

rfavsdrear () FIS I AT ALY

w

Follalr Selra (ii) ST TT=T

CIECaC i
dos &
JTEITAROT F a1
HOT I

(iii) efa9IfOTeT sfraTrogeT

D. | srergsia
&S], &
IEGIRGLEGE: S
REECICAEEY
faerfaa grar gl

(iv) 3TISSITOTAT

99.

100.

100.

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

LN

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)

et ey T wifssiftad gsu e &
ABC It & 31eJdR

Sepals Petals Stamens Carpels

[ 1

B
| A | c |

&g Sllel/37feidsT &R 3al. APL, AP2, AP3,
AG 3ife, afFafad g1 e suat # & Fia-
AT TH TET 82

1. 91EF & U4 4GS & A & SN wadem

2 (AP2) 3Tl e T

2. WIHH AG T AT & SNl AT ST ¢ |
3. 3737 faerd & e AP1 3fdicafaad

4. 9EY g & AP & SR AP3 3ifReafaad

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

| L
[ 8 ]

A | C




101.

101.

several genes/transcription factors e.g. AP1,

AP2, AP3, AG etc., are involved. Which one

of the following statements is correct?

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.

gy g J9eleleh o &g T Hedledishdl &
qule FRd FO HYA e &

A. FAUSTaay AeTsleter W FAALITOT g
g & 9y HfRwERt & R & Shfaa
@I 91 H THAUT & UT TOT & gRIT
TR S &ifd ggard &

B. 9t greui & 39fEUd, J9Tsieieh o 3MTha0T
& favg #F F& q H, GHE 3]
ETEICE

C. gawsial & faflrse adf & sufdya, g
aftEl A uReud geHSa-EId
otfaes gfdATEl (MAMPs) &l #EEE el
gt gfadTe AfAAT I (PRRs) 9redi &
aE g

D. AIC IRE & dledl H ITleish FaHASNT
& gfaier &1 a9 ushA & wEcIvaiFas
3curg|

o Tae & ¥ FiA-ar a@@r ge

1. A Baarc 2. A,CaurD

3. B,CaurD 4. A,BTATD

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.

Which one of the following combinations is

correct?
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A,BandC

1. 2. A,Cand D
3. B,Cand D

4. A,Band D

g1l Taaedr faea & fow 3maas

gt & aR-=gR H JdH G

AT Wl (COP1), Ueh E3 Fiaferaies

foer, Aafa &ar &1 corl oide & &

¥ F9fd $T TadT HYA fFrad &

A. ST H, COP1 dUT SPAL shgehrd WIEAT &
T IUHATIT HI RiFafe Agel TeTeT
N gl

B. COP1dUT SPALEART fafeaeic g Widte
26S ANfEISNA arT ITHy & v afgga
R S

C. 3T # COPl1 Fgeh ¥ HIMAFIGAT dh
- fFata fFar arar g1

D.%geh #H COPL # Iuieufd  gehrer
Wafaerr  faea & o 3maeas
IJAGAT Aishgehl & FILUT H A
A B

T oAl # F Hla-ar T g2

1. AdurC 2. ATaTD

3. BgarC 4. BAATD

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 SPALl 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
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103. A AEYUA F AR Sfgh MeIfhAT I T
3T 9RSAT gfdehr & guia & fov [

A Jad dar qfser geforait & pSI fRfear
Fg ud PSIl ¥ATFAT Fg THAAET: dfed

FYT 7Y &

A. 3T 3EIRRAT HR&®  (ARFs) shashrd
WA g § S RN 3efhar et
(Aux REs) & @Y, Sfid 3ffel@d &l
frarfead a1 eaa == & T aiwd §

B. AUX/IAA WidsT 3l 9Ra S
FfFcafda & gfads f@gss ga 2
AUX/IAA 9EIAT T ARF W & a1y
G 3eforEe IA0T &Y §g F 4 ¥

C. TIRUAFB & @I 3l &1 ey
gfafFafes Afad gy &1 Ferar aar §

gl

B. PSI & P700 & foIU Zolarclel &Il Telleer
arafee § aur P700* & T SolereleT aImey
A, FEATAT Teh FARITPT gl

C. IS HfAHT TUT P700 &7 FHoll WA PsaA
Jar PsaBé?HT?-TEIT?}l?%I

D. PSI & 3OeRlt el ¥ TolEcigssliFasiie
AT b Thol § gl Afsheh Feldelal aTE
gfed gt &1 TJ§ ATP V0T &7 AT
& & 9 NADP” T 30e gl &l |

IRFd FUAT & e T § T la-ar

AT AUX/IAA &= & foeprer 2T B e 82
D. 37T o 3iferdliel 3eIfohdT HRI (ARFS) 1. A, BTaIC 2. A, CaaD
F WY HEYST 26SNRANA afder garr 3. ABTUTD 4. B,CAuTD

37 T3 T FROT IAT Bl

stTT FUAt ¥ BT gueEt & ¥ e 104. Light reactions of photosynth_esis are carried

out by four major protein complexes:

T 57 Photosystem | (PSI), photosystem Il (PSII),

1. A Bdar C 2. A,CTarD the cytochrome bgf complex and ATP

3. B,CIaTD 4. A BTATD synthase. The following are certain

statements on PSI:

103. The following statements are made to describe A.PSI reaction centre and PSII reaction
auxin Signa| transduction pathway, from centre are unlformly dlst”buted In the
receptor binding to the physiological response: granal lamellae and stromal lamellae.

A. Auxin response factors (ARFs) are nuclear B. The electron donor for the P700 of PSI is
proteins that bind to auxin response plastocyanin and electron acceptor
elements (Aux RES) to activate or repress of P700* is a chlorophyll known as Ao.
gene transcription. C. The core antenna and P700 are bound to

B. AUX/IAA proteins are secondary regulators two key proteins PsaA and PsaB.
of auxin-induced gene expression. Binding D. Cyclic electron flow occurs from the
of AUX/IAA proteins to the ARF protein reducing side of PSI via
blocks its transcription regulation. plastohydroquinone and bsf complex.

C. Auxin binding to TIR1/AFB promotes This supports ATP synthesis but does not
ubiquitin-mediated degradation and removal reduce NADP*.
of AUX/IAA proteins. Which one of the following combinations of

D. Auxin binding to auxin response factors the above statements is correct?

(ARFs) causes their destruction by the 26S 1 A BandC 2 A CandD
proteasome pathway. ’ .
Which one of the following combinations of 3. ABandD 4. B, CandD
i ?
e oy 105N b s e
3.B,Cand D 4. A,Band D Regeirg -1, 5-AISHEhe & HidTFHIhOT T

104.

FRTRT HRYUT I Jehrel JAfFAT IR g7
WIET Tholl EaRT Hrdifead gl §: Fehrerd |
(PSI), FehTRIcTT 11 (PSII), AISEIRIA bsf Hepel T
ATP fHF| PSI W $& Yl fwTad g,

ST, el A 3R Far g1 wadr
HfATFAT g @qE@T FHgodl TH Gfedh
gfhdT I URHA AT gl TPl @&@dd W
5 T $o HYT Frerad g
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A. FEFTAEROT TF  HFdedd & v
wfoEr W a@fsha vga e Bl

B. YTl @ & UMW H Ueh § TSI T
AT F gRad= |

C. TSI & HRUT gReldds & &Rd
Pl & 50% TR EaRT e HToT
o Sar B

D. YhrIead@sT IiAshr # gRdeas, R
T FARORR AiFAATT B

IRFT HUAT & T AT 7 F Fla-ar

TH e 87

1. AgaTC

3. BarD

2. AdarD
4. Cdarb

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.

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

gRaeldd ¥ JeRIIERAYOT & Ifaefierar &

F% IRdgd TUT AFATIT §1 Tehrr FLowoT

& dRaEA & TR H $T HYUA fdetad &

AT & SRF YIFTRERNT gaRT AT
T Y BEkhe gRdcas ¥ Argcrdid
a% dRafed glar & ST dF gEe A
aRafda g gl

B. ¥ & ¥ H Fafegd e Id &l
gRAeas @ Yo@d: HAlec & F A
e Sar § aur @i A gee A
aRafda g g
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C. 39 gl URdgsl & aNel #eguul #
HIARIIN &I UG SISHT FohI, T0T o
eTaH RIS & ATelel dedl & 3T 9
Fr FIfAep13iT de arfasiier giar gl

D. divalg #RUT 9fshdl H WIVAlE  Hods
HIFAATIHT F 37 YT IRARRA 8l g

IRFT FUAT & e TASAT § T HiI-aAr

TS T 82
1. AGuTB 2. Baurc
3. CauTD 4. AQUTD

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

HURUT g Tfe Yord AqeAl H HHR

AN A ol dUT gy YehTel @ X AET H

femet gafard #xd &, & ool yahr & faw

3% Hacarar 9 | 5§ wetor fr

e & U AT sy § § FiF-91 T

TEr +TE 7

1. Qd-Rer o guieh 1 HdeeNerar &
AffeTard 1

2. oire-gaeaAeliel qenfdiat & og-oier oa%
O gET & 3refar Bl
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3. offer-TdeaAeliel emddl & Qd-aier o
F MY I Fr MY 556 nm & &, Tar
34T 9 9§ 552 nm & MY T@ar B

4, STel-FHagAelel Glemidal # Ad-aier A%
JfoHeT e wrafAs d=em & 3= @
37T g

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.

IR H Eufd A v Ao gt

df3erer &1 Bree [T (-70 mv), T ggeller

fega SRom @ df¥er e @ 9RT w=A &

g ® fawa (+35 mv) & MY W gohiAd

gmﬁlmmﬁamﬁrﬁ@%ﬁ%ma;

g facas T sarear i =Y B

A. T fr yRIAS 3aEAT & SR Na'-
qehdl H A gie Bt s &
Na" gregraedr fasa (+45mV) &I @R®
aifaefier gl SRIOT & 8l

B. URfA® g€ & MY AT =t & 91
Na* -arerehar efrera: 3R Rufa #1e a%
FH BN ¢, AU 3H oY AR F I
Na'-321eT 39 FrFaraea faerd d Jga
& Tl

C. ™ fasrg $ir uRfAS 3rgear & K' &
relehcl] # g gicll § U1 ool faera #
A H g IROIAT e B

D. Na' - arerhar & aRadsll & IRe & 99,
df¥er i ROT F FROT K’ - ATrRar FH
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gig ufed g & aur & fasa & Ay
R 3ifaeas SR giar gl

T # O +Hi9-91 T Her g7

1. AT A 2. Adar B

3. AT C 4. CdAT 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

S o Ueh A gy @l Adel Al AT, 8
g&d, 3T TT && MG 9T ALTOT geATAT Tl
deg & 30 g9 fear 6 98 qu & Seo &gy
o dUT deuErd SU-3cUlg & 3§ GRadd &
FHROT [T F&TT HAFAT IS g 1 | 39
geToT I grEdr & fov Fe sy wrarfad
Py I &

A =afad 7 3ifye ge Ay &1 3097 ¢
B. S8l ¥ HehIW YT Ao &I AT el &
C. cafFd # 3B Feq & 31979 g1

D. & & i3 7 Jeed Bl

o & & HlT-a1 Th T &2

1. @9 A 2. AdaTB

3. AF C 4. CIATD
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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

el YRS A FT FAT Tehlel TR 3T
¢, e IR@T Fast # Topel & e
T TUT AT FRON F| A AT F g
A A, dU, TeHe @AV HOAS
THEAT AL &1 39 W&T0T hr suredn g fAe
FUT JEATAT T AT &

A. ATEIRIAT T SR & eI Tefelet

aRarget (GLUTS) SaRT Feghler aRafed grar
g, S sgfolel ATET AhIOT SaRT FHIAT 8

el

B. WIfSTA-FAR sof@iar aR@me®i (SGLTs), St
$gfoe W AR w7gl €, eanT et &
3ieT oISt gRafed g &l

C. o 3T # Jefehler A gaTedd fawror
GaRT gRaEfgd 8id &

D. AFIRIIT # TeflIel &1 gfachas afsha
afkageT gedr &l

T & @ Fla-ar v T 7@ B

1. A9 A 2. ATUT B

3. 8@ C 4. CTAT 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.
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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 2. Aand B
3. OnlyC 4, Cand D

111. T geg & fRAffied s & FR-faua
JaRea: 3ifea FY & gur ¥ [Ae
A T E| 9 ¥ IF-IT Fedfag 99 F
3ifhd fopam aram &2

1. +207 2. +20+
o 0
-20 20+
my -40 my -40- j\'
-60-{ 60
-80— -80—
-100- -100-
Time (ms) Time (ms)
3, +204 4. +20+
0 0
-20- 20
my -40- my -40-
50 60~
-80 -80
-100~ -100-
Time (ms) Time (ms)

111. 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. +20 2. +20
0— 0
-20- -20+
myv -40 my -40- j\'
60 -60-]
80+ 80
-100- -100-
Time (ms) Time (ms)
3, +204 4, +20+
0 0
-20 -20
myv -40 my -40-
60 60~
-804 -80
-100- -100-
Time (ms) Time (ms)

112. A5 fAFeal & & Fia-ar v A TfA/30ER
FI HHAT: HUST FHEA dAT YR T HEY
T T g2
T afy grAfeT "cap

! agify | armiEde | SRR Siowre 'R

Fr FIRT Far g

2 3y | iterdierest | amsierl ArEaRRIat
Ifa T FpdeT




3 geg-drgy | arEE | gEE & oIy
DB AAforepr3it 7 ST 1
Qe QNS0T
4 | TEISA | arsiaedr S A
L could
112. 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
113. wgrsl dI9eT Tsh GURiclaN 9red gl 3 el
AABBCC ddf UHh dTed UG &I Th
T 3cARadl aabbcc & TTY YHBRA
fram /| demeaTd F1aR-¥a (AaBbCc) f3-
3caRadl & @y gueRa fear o= aur
8707 9&Y faFstad 3ifha o o=
AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65
aabbCc 75
aabbcc 310
Aabbcc 120
AR Bau BA Cdh & gl &A=
grsar (mu) 7 §:
1. &AM 25d41 17 mu
2. AR 33dUT 14 mu
3. ShHART: 25dAT 14 mu
4. ShARM: 33dAUT 17 mu
113. 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:
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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. 25 and 17 mu, respectively

2. 33 and 14 mu, respectively

3. 25 and 14 mu, respectively

4. 33 and 17 mu, respectively

T AIIH A & Hel H U7 Th Siel &
ar Tlel (A 9T a) ¥ TRERT & A @
3mgfd, p=0.8 AT a & q=0.2 &l U & Teh
& # AL AH F ThH AT Sl T
qT AT Sgeddr 9T & 9RaArd 9
geuse SHTTdT g TR S AAAA, AAAg,
AAaa, Aaaa JUT aaaa. gral-arsiedr fAgid &t
3IRYOT I AT SfIIOT INEIEY Hr iy
& FAM Telld HGfA H AT g, 1000
qIeul T Teh EIGT o el IRepfold oI87oT
J&AT HT &7 e T H ¥ T & foadhe g

AAAA : AAAa: AAaa: Aaaa : aaaa
1. 409:409:154:26:
2. 420:420:140:18:
3. 409:409:144:36:

4. 409 :420:144:25:

NN DN DN

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

1. 409:409:154:26:2
2. 420:420:140:18:2
3.409:409:144:36:2
4. 409:420:144:25:2
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TR AR & Th el g adrefor
ST X, Y dar Z, 38 %A H cgaredd,
afFAfId I X Y dh # gl 32.5 AT
gHS (mu) TAT dAT X @ Y H gl 205
AT ghrs (mu) | FOWT IOTH = 0.886
qT| qQ&TOT GEHAU § 9l Y HAT A gfaw

QeTdforell T T gicerd §?

1. ~6% 2. ~8%

3. ~12% 4. ~16%

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%

Teh g 9T #H G 3clegishdl Hd Silel
(FacT 39cgge) AFAfaa Al e A7 fRdr
TH & o YHT A 39, afder & UG
& 3 A 9RUfAT gl g1 U gladew
IGT| F, TdAT T FAT 3FA 3FcAcUrG  &r

sufeafa & gamdem

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

T -G HIRAHT I@T X IORGT & IORLE
1 & 3 Th 81 TR0 @ gl
TYAICROT & TT S 50 IORE 1 & eI
T GFP 3cfdfSed URsliel gdsT Silar §, a8
HhER AT T ST g1 qunfy Sie qorge
1% @R FHSI, s TU=icaRor Jdrdieed
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g &, # gAST ST § o 96 @I gALm
& JfFcged giar gl

fiFa a2t # & Fla-a1 39 TG H AssdA
guiel &ar 72

. ol AT

. St FJeleT

AT &7l

A W N P

A male mouse cell line has a large
translocation from X chromosome into
chromosome 1. When a GFP containing
transgene is inserted in this chromosome 1
with translocation, it is often silenced.
However when inserted in the other
homologue of chromosome 1 that does not
contain the translocation, it is almost always
expressed.  Which of the following
phenomenon best describes this effect?

1. Genome imprinting

2. Gene balance

3. Sex-specific expression

4. Dosage compensation

T TE-IRHAUT FAT & v i Sharord
et &1 dor Rar @m sq@ 9A@eT &
geoll @ frT arfer wor@ adr gl
IRGHAUT &I+ dAT -’ 3k HAG &l
fafése axa &1 ‘ND> v #@ R
& foT @sr ¢l

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

Shamordl U WSl Y cFaEaTe &
e A 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.
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120.

arg |leu |str |met
gal + - + =
leu ND + |+
arg ND |- |ND
str - [+ | IND

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

& T AT afder & 3R W), [FT
fahedl & @ Fla-wm @ gAAT @
gfafaftca &ar g2

gar g1ey geftfa
A | wifaema: | ) wiaterdar siskrer
AT F;
B. | ez (1) |Beevierda dfaFeave
C. %T:J;Td' (iii) WW
D. | s | (V) grar zraiar

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)

N

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. |Invasive (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)

Lampreys
Cartilagenous fishes
Amphibians
Reptiles

Birds

Mammals
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3SYUFA ST 9 gaT & GET A e wua

H O Fia-ar @ 2

1. 39, &gy, el qur & wh ad
qdSl Y HIST AR

2. TAfErAl @1 39em wgY & @y uslh
e Tefaa gl

3. 3T F YI IURRIHEA AH Bl

4. ofF qUT TIAT FEfAT g gl

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 3P ATHT TITABN/IET F AT 3696
I GHE Y Td F fhE wof #@Hg A
wERE  (A), Ifegaws
At (C) YdifaiEar (D)
1. A TR, G 37aeid; B Fgehad, Scdoiel
C-&re e, qHeT; D-T=ATANIT, 3HET-TIAG0T
2. A-TUIGI3T, 3gR-YAGUT; B-ColTATR AT, 3cqo1;
C-Fgehadl, 3cHsie; D-hicadl, HER FETET
3. A- CAlATRAT, 3cHsieT; B - Fgehadl, G
C —FIT F91, 2T, D- TR, 3T JIAGOT
4, A — TSNS, 3eT-WIIgUT; B — ToITATRAT,
3ol C - FIe ga, 3cole;

D Fghadl, 3IMER HHTHA

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)

(B), #Hordrafr
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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

St & SR &1 ww gt # g &
T sEE F F GART
e s et
A g wdge | () | aqe AgmeeeT
B. |go T () | g sgTeq
C. |gea #ATeTd (i) | sreforer
D. [semr ssrre | V) | gromtes
V) | Frsffan
Vi) | 2T
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)

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— (V)

fhdl e @Hg & d & IO g
eyl i e st gafar B

Hornwarts Ferns Pines Oaks

D
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IRed gidfafdcd & A, B, C daT D HA:
gfafaftca ==a §:

. ET% YT 9ISaTel, 40T, I°, siel

$0T, ST® TUT GIaTer, sief, T

$0T, ET® TUT GIaTer, I5, St

. GT% YT ST, 59, 80T, sfiet

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.

AT AT I F 39T SO Shat F
{lﬁﬁlﬂﬁ:

A [Fmam [0
B. | gramr qar | (i)
C. |ereft @ | G

CTSTANGNAT ot
CTSTAIEIAT FHS
FRRAT Fiwiwer

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)

HPowppE

Match the following human diseases with their
causal organisms

A. | Sleeping (i) | Trypanosoma
Sickness cruzi
B. | Chagas (ii) | Trypanosoma
disease brucei
C. | Elephantiasis | (iii) | Borrelia
burgdorfei
D. | Lyme disease | (iv) | Wuchereria
bancrofti
1. A—(ii); B—(iv); C —(iii); D — (i)
2. A—(i); B—(ii); C—(iv); D — (iii)
3. A—(ii); B—(i); C —(iv); D — (iii)
4. A—(ii); B—(iv); C—(i); D — (iii)
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gie AT t 9T QAUN AGH 37T Tsicd 160
JUT AT t+1 9T 200 &, o 3T AT t+ 3
T T EE, AT A §U fF 37T geicd Th

3R IS T FodT 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

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

P:B (aT&dfas WAAF 3cUree: JaHR) &

A-0.29; B—0.042, C - 16.48; D — 8.2

IR 9IRTT §

1. A-FgrEHg; B - 31T, C - a1as{f&,; D -
3SUTRICHY

2. A—HTHSIA; B - 35U {eSY; C - HTEHg; D
—glrer

3. A— 3SUTh{CHY,; B - HEMHHAG; C — HTHIH;
D —gier

4. A - GTHSA; B - FETHHAg; C - 3flel; D -
3SUTRICHY

2. 280
4. 390

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

golfadl A, B 9T C & HEIET Oelcal & HEY
g GEROT & fAwaT arforer gafeh §

gfaedsr | gafa A | gefia B | gafa C
arex & | 530 7.05 5.30
qaor ¢ | 505 0.35 50.5

3WFT & YR W [T Faat § O Fia-ar
e 87

127.

128.

1. YSITadr A 9T B ThTHATA scol g2iidl &,
Siafh gl C qfeed el aeiiel gl

. Tl A Trefeoes ded Aty &, weia
B TTHAA dcod c2lidl § dar elfad C
qfeed st gl B

3. gonfar ATAT B feod dea galfe g,
Safeh gonfa C thadAA s guTdr #l

. Ul A T[ieed s el §, Seilid B
Iefeosd ded cfdr §, Jur genfad C
THTATT deaT AT &1

N

I

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 x 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.

giaatseie  feufaeor A wiFAfaa AT
HIlcal & 3% 39« gfafaf&carcas enfa
q gAfad X

T Fomfar

A | oot ifer | () | oaelswer

B. | qrerer swsiferr | () | ey

C lommr ot | () | aeers
HaTcdT

D. | geprerardy V) | asifeafieasr
LSOEIC]

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

NS
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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)

YA AT 3T I Th el A goA
U uTell (A, B, C, D) T AN # FAT &
e gRade e # Ay T §

High

Low

Time ———

garel A, B,C,D§

1. A-gT daTell 39 ¥R, B — 9T=Aloiaroride
SR, C — el 3ifadsiad Tigar, D - 3a
3T 3fAATe=T

2. AT 3iTFeTe fRAIATTT, B —HT=)-
SaTfas TR, C - Aol 3iferdrstsT
Higdr, D - &1 darell dd AR

3. A- 3T 3iFsteT fRAraEr, B — &7 Qarelr
39 ¥R, C - GASamde SadR, D -
faeleT 3iTeFdIsT Tigar

4. A- IOESEaS SI9dR, B - S
3T fAATEET, C - 837 Qdarer ST
1R, D — felieT 3iTereister 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
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130.

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

@ H HEE Odcd (N) & HIg #
gafadr 1 @ 2 $r S (b) dAT FIOT (d)
aifaar gy =l &1 St g #Ror afaat W
Holca AR 9od & IR & e & @ *la-
a1 wEr AH g2

High dy
Ve .dz
/ -
I S
7
0 g / -
e 7/ e
& < b
E = / P 2
g = <
om /
/ /// by
-
7~
Low
Low N » High

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

2. gt yenfaat & #xor aifaar geica sk €1

3. ol 2 T 39T Jollfad 1 W oeica 3R
T SieteT afad & dfger Bl

4. ST goNfadt & Oeica R g FIOT
IfIAT I T g
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130. The birth rates (b) and death rates (d) of two

131.

131.

132.

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?

High dy
7/ ,dz
/ -
1 / -
e
0 g / e
2 e -
E® < b
S=c / Ve 2
gL <
m /
(=] y; /// b1
"
e
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.

gfaeaeaT & enfder o yenfaal AdarB# fav,

qTelel &TACT our SiaeqsT ot shasr: §

Ka =150 Kg =200

a=10 B=13

iauenfa ufaeayl & eear-dleawr ufaa

& HFaR gfceast w1 gRome g

1. genfa AShadr gl

2. golfa B Sfradr gl

3. AT gonfadi U TURN AEIEEAT W
RRERUN

4, AT goNfaar THh IEART FrEgEaesdr )
RGERUR]

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.

AT INGIAAT 0.6 FAUT 0.4 JoFd, al Tellel A
auar A, & 9y, T AIRE faEud W

132.

133.

133.

134.

fram] & 9, A, A, & 3caRafda ger &
T u=1x10"° F T@Y &R A, A H
scaRafda gar § aifa =2x 1075 & @)
qg A fF NG 3eda: 997 § aUT 3
S HAGHE do oF] 761 gl Tollel A, H

AEATEGEAT HGTT &
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 1075, 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. 05.
4. 0.33.

Aot @2 9 3@ & wHaT A 3ffheldd
&9 AT &l Igdled

U
Cost _’I’
I
Cost !
or e
benefit e Benefit
A B cC D
Territory size
1. A 2. B
3. C 4. D

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

Cost —)’"
i
Cost !
or I
benefit e Benefit
/’,
A B c D
Territory size
1. A 2. B
3.C 4. D

Ry Sfta &1 Taeydr & U fady 3maRor
gRad THTAT T gl e H gRad Hr
3T qUT FaEydr & dra dey e RfEa
g o el & ¥ Fad 3mRor aRad $r
3 & 1 R gga Fr Assdd FHIIAT 82
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135.

2. AFC
4, adurd

1. AT b
3. bdurd

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?

1. Onlyb
3. bandd

i

e AJATB, AdYUT D, TG DA C &
1. #ALM: 0.5,0.25,0.125

2. S#AA: 0.5,0.5,0.25

3. S#AA: 0.5,0.25,0.75

4. HAT: 0.125,0.5,0.5

2. Onlyc
4, aand d
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135.

136.

136.

137.

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.

& e # 10 IfSeal & iy us gt
TP B Todd eIl dERdg g
STH & Us gfe Aa SIETU®T Jar &rhr &t
AA ST 989 & gl IS 3o 3Merieal 9T ey
Th & GhA AR e g, a sgd
Fear fr ffedt & s <o T & fAv
Fufka smerfear & @@ ¢

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
59 Hdgahl & 3fe]dTeleT T Hodichel Teh

faeesy #r sufeafa & fAv 3adr seghear
carT frar Sar g1 fagersy & SRF urifies
Higdr 10uM and 50uM & &g & e & @
HIT-TT Sid Hdeeh IeAfhar Asaad grm?

M 40 @ 19
OL,—V 014
10 50 10 50



137.

138.

138.

139.

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?

(1) 40+ (2) 494
2 0
10y 50 10, 50
) 404 ® 40+
o o
10 50 10 .m0

3oTfaes Sged R, darg 7 e fawoy
(TMV) 9feRIeThar & 99T H 9gof & 8T
fafea 81 so8 & fra Ress a3 = 3m9

JdAaTe grem
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

ST R\ Ifgdl &1 3cUeed A H Th
TiceT H neo” el (G-418 UTARIEHdT T §)
afdfSea afgsd DNA  dur kv S
CAIRCARIEL] FerAIerSs 3T
mﬁa@ﬁwaﬁaﬁm@mﬂwm%‘
& AT Teh SiieA-AETd HHASIA YeAdislel I
g TR amam| afe afgsia DNA & @&
Gﬁﬂa?mneormgwwam%
faRa & @ASTd wd @A Yeraters
(TETTes THAThC) el gcd g, JI9T &
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139.

140.

garfad aRomd & IR & oo suar 7 O

FIT-AT T HET AGT 82

1. ITHAST AT arell Sifierr
MicaFanfay & fow ddceTeier gl

2. YIRS HIRISR G-418 % fow
Haca1eler gt qur anfegaaiay & fow
gfaQe giaf

3. GHSIA YoAdfslel Tg AREd Ham
HIARR IMeFAlal a7 G-418 el &
faT gfaRred gief)

4. G-418 3iafafSeq aregswr & FHT
YAgfarst fafld gl Wi d anfeasreliay
& forw dagereher gietl

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.

T WS T Folldd T H, T &
T MYl & lac z SN & Fog viEaiafoeT
gt S & & 3f@FRa DNA &t
gieafase  frar  gamg wfRwEt &
TllfeHS 1 o & fav 3gad fear o,
3% 9 URRgfAfes, Xama Jur PTG
Jafafted ameaw & wifed frar = gar
Aremr-2a9a dare fRar T gger & gRome
(AT Yl corEiAs) B e # @ Hl-
AT FET JUIA FIAT &7




140.

141.

141.

142.

L wnfsEs A e Shampt a4 fmm @
rfaa gl aur e aol Fraler ST
2. vafoms @ fo Shampt # fm, A

faemfaa =1t ghen

3. wonfSHs F T Shawpt 3 e, ¥ o
FIANAT FATAN|

4. gl & @t Shraroy Rwfa ghr aer ead
et &3

In a typical gene cloning experiment, by

mistake a researcher introduced the DNA of

interest within ampicilin resistant gene instead

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.

querss  KGLITRTGLIKR T

feTera: FuRa fFar o aar &

1. AT USHe 3HGHYUT GaRT

2. TfAAT 3l faReWoT dur MALDI MS/MS
GcgAT guTHTATATT

3. MALDI MS/MS GeI#Tel JUIATATH T

4. MALDI| GO quIATATART, 9Tergs @l
TrsftaeT & A1Y 3TAR & TR

3eJshH

S

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.

WET AT TAT AT Thar3dt o Ry
T FUal F§ O G YT A 3T F
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143.

1. TeIWE  3idfdfed Wé&a & Aigar
géer 1 gfadita aofamer & A
A O FuRT Far a1 gGoar g1

2. 39elr  faegasfie  JmgelleRoT  geuAr
guTHTT H, AT TE&IT & Glu JAT Lys
@ﬁmwwﬂmﬁg,a@mﬁ
gSITadr g2 ThaT gl

3. fpdlt Wée # g gfaaut aofATem
vaerd: Fsfoeia GEaor et §1 3w
gfafdd NMR gufAtemr &1 fagewor @&
JSold: f-TXdeAT G &l

4. @y -Afshareler U ganrT, R
CAGHT  3fefelleal  cholleh SaRT 37T
quiies eiRa frar s awar 8, & Ifg
30 A Yol STATARPN  ediedishard
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.

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.

fafentoT gfeaReT 3T (RIA) 3RR colleaT &
il & HHIT H A A fAIT ST Fehdr
gl sE& fav  Plogfad segfos Bemn
STl & au gegfes e gfaeh fr v
A WGl & WY AN AT FhAr ST
g1 deueard W & R CareAT #1 Th AT
WA WIIA F @y Aemr Srar §oqwr
gferelt & gfasie ey T & qry Taur
el AT fhar ST B deueErd et
gfdster  efad gfdsar & 3rerer  fRar




143.

ST § 9T U IASAyet aifory & 3uder &

A gicetel T Wsarafdar A smeh 81 57

AT & IR A hY 70 T FY Aetad

&

(i) AR & 3a & =T gfasta aur
mefaa ufasa & IRy srorenst & r
3eaT 3§

(i) 3ATHRIT & 3T F AT ufass qur
mefaa gfasa & IRy ottt & r
I HA Bl

(iiyueh AYAE Wh & fow, FgFa gfder=r &
WaeE! aomEr, v AReT Sgfed &
T S v §, 399 A B

(iv) T AYAQ AN & AU, FAFT gfdetad &
WeaeEt aoEr, v AReT Sgfed &
foT St avrer &, 3Ew 3R B

IRIFT HYAT H T FIA-T TET 82

1. ()aur (iii) 2. (i) & (iv)

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

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.

(iv) 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)

(i)

144. 7g R@foua fFar oar & &F e Seder

HEET H TH AlGT HN AET () SdTdered
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144.

145.

145.

IR 45 mg gl 16 AR & T wfaesdr #,
Y =48mgduars=0.8mg & @Y, p=0.05TR
W FAT Fdfdeld AR TR0 aReedar
Fr IEASRRAT W o SARIM? (t05=2.1 o)

1. 40T &H AR dAT 5.6 F 30+ AT

2. 3209 HH AlT dAT 6.40 § AF AT

3. 4389 HHA AlT dAT 522 H AF AT

4. 3.22F HH AT dUT 6.48 9 3% ATA

It is hypothesized that the mean (uy) 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 to_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

T Meehdl FYUT TERIfAE SIS’ 3T,
Ihd Fchl ¥ BEGEEBT & MY #@Hg T
AT IFAl FI, TRAT g1 HrEdaar & Affee
S & FET IHFT AT IS B & AT
IR MY wog Affe qE@edast & ga
g BEHEEEt &1 §qOT qEEfas qoie
et deslienl & fhE HASTT garT urar s
HehelT &7

1. AT 9dell WRd JuTAT@ST (TLC)

2. TLC aar 3 aofaif@eT

3. SRS AT gdell R aofelf@ehr

4, AT FHETST quT T

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
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