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T \PART 'A’

Ieled UhET Jedlel Tohfcedl Tofelehl Tedieh
#r s - % 39 e FE W FA TS
¢ fh Tepfcaal & shoq qUlih AT alel x @
y daie «w §1 Red T arer e &

8  Fol AT & I §
1. 1—-7n/4 2. 7m/4
3. 1—-nx 4. «

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—rn/4 2. /4

3.1—nx 4.

A dgfeld U Ad =l o dgid & fgem &
A¥ Bd® 5 el # uggch 81 I8 @9 BH
A%Wﬁﬂﬁﬁ?ﬁﬂmﬂ?ﬁ%‘lw
93T SEH A @ B % fohcdar feal # wgaem

(@sfr arfaar 3aRadesa §)?
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

TH o Fgl “AY aRd IS & 9H 1000 &
It geash @, I\ A &gl e, 38k
9 1000 § HH GEAS g1 AT A gl
‘O B, UL & I FH q ®A Th T
379 g1 TG 397 ¥ hdd Th HUA T

¢, a9 T F U et TEas 87
1.1 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

AT & O Fia @ [Jve &2

1 AP 2. TRH (TYSTHR)
3. 3frem 4. §egeast

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

3. Sphere 4. Ellipsoid

T B H GET H IHefecdioT @M fhar

ST &, Ife 3u% uiedie At uredis &

I F FA P gl FHH A g

1. gOET H T o dTel FoT BT H A 1/4
T gAHAT 3fefccion gl &

2. If¢ ©1F & uledis A™RIA gredish &
VAR A § o 98 3fefcchoT gIarvEar €l

3. I o1 & Uiedish HHdH edish &
12 & A& g § df a8 §HAT Scaror
glan/giel gl

4. g "G § F FIS o o e @
o &l

A student appearing for an exam is declared

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

than half the median score. This implies

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

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

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

4. it is possible that no one fails.
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6.

Find the next figure ‘D”
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‘V \"Q ‘V

(A) (8) (€ D)
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SN
VQ ‘V

N TH IR 3l & ¥&ar gl Ifc e aF
arel 37 & geT fear S ar ured g1 arelr
AT 3R T FEIr N H 190 g Frdr

39 RE & fohdel N TFHT §?
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 & Toh & Weg W god &
ar S AB 3R CD &#er 60° J2ar 120° &
IUT §1dd &1 a8 AB:CDg

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

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

1. \/3_, : 1 2. \/E 11
3.1:1 4.V3:42
% change ) (2014) (2015)

gyg\;/'ous +10 +10

year 10

+8

+5
] I I

year
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o

[ Physics

Chemistry [ Biology

10.

IRFT A6 F e 7 F wla-ar Fsey

e ST AT 872

1. #ifds e # Il gl arer faganiat
T Tl FEAT 2015 AT 2014 H FAA gl

2. 2013 &r 3198T 2015 H A9 faAH H Iccdor
gt arel faganfiat $r @Ear A g

3. 2014 H g faaa & 3T g arer
Tt v dwar v goer & 2015 &
T AMET H Scdior gl arel faganfia
$r TEar F 3e gl afRvl

4. 2014 Jg AT H 3cdoT gt arel
faeanfat & dear qur 2015 # #ifas

ATET H 3ot giet arer Taganfiar &r
- %l
% change (2014) (2015)

over
previous
year 107

+10

year

-10 -10
B Physics Chemistry [ Biology
Which of the following inferences can be
drawn from the above graph?
1. The total number of students qualifying
in Physics in 2015 and 2014 is the same
2. The number of students qualifying in
Biology in 2015 is less than that in 2013
3. The number of Chemistry students
qualifying in 2015 must be more than the
number of students who qualified in
Biology in 2014
4. The number of students qualifying in
Physics in 2015 is equal to the number of
students in Biology that qualified in 2014

T 1% T 2 # Seoa & AT wge1dd fhdsir
ATl T 3TIRIRAT §? Teh Il T a9y ¢ b
T AFF F g 39 e W & g8 a5
Eufa # &) 37 et a1 gu

558

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.

%&Q C%CQ%

1.1 2. 2

3.3 4. 4

Y% FA A a g f Feast A OSh
"t § G 3T FleAl & et H dEArst A
g1 ocd |EAT AT A

9 10
7 X13 8 X12
15 14
5 —
3 X11 4 X'16
25 18
1. 10 2. 8
3. 6 4. 12

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

9 10
7 X13 8 X12
15 14
5 —
3 11 4 X16
25 18
1. 10 2. 8
3. 6 4. 12

12.

12.

13.

13.

14.

14.

15.

7T & & 9T sin(05°) & AT &

ey §?
1. 05 2. 0.5 X =
90
3. 0.5x — 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 T FIAT TAM?

ADARN
1.“ 2. v
3. |- 4. u

What comes next in the sequence?

ADARN
1.“ 2. v
3. = 4. ﬂ

ot & @ Fla-a1 FUT dIfhed & F Tad
g7

1. # gA Heg S §

2. # Fer-shel 3T Serd §

3. # Jer-shel T Seldm §

4. # GARM IFT Sreldl §

Which of the following statements is
logically incorrect?

1. I always speak the truth

2. |l occasionally lie

3. I occasionally speak the truth

4. 1 always lie

fAete 3R 8¢ &1 ggar 1:00 pm & TREH
&Y, 39T 6 Hel A fhcell IX Th gaEX &
40° T 10T FAIIM?

1. 6
3. 11

0
=~
(NY)



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 o Har 3R fRE U B @ Tl e
ST g, 30Tem 40 e 7 Sefe Reer 30
fAee oar 81 e T dar foha & 5 fAeic
ggol ol AT| fhasr Bee & s fopg, dar

T AP Aperr grem?
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

HqEa3t & gHewd (5,6, 7, m, 6, 7, 8, n) FH
IRV ATEY 6 T Fgersh (FIH ST

IR 3T aTelT 37h) 7§ @l 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
mXn=

1. 18 2. 35

3. 28 4, 14

T & MEmeR Oer & 3R &1 s
WIFHAT &1 @Us oifar amm g, 5| gee
R @us YT § 38k A 10x 10 x
STAC AT HT f¥hded sy afgar wer
ST FehdlT 7

>
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

frlr 39 gy A UH MAHR X gl
P Pl TH gd T M AT & A T
MNATHR Jolgerm 81 81 FlX T Folgel H
B waen 2 A g 1 A &1 e #7v
fordeTr &1TeT ga & T B2

1.

2.

3. 4.

[o< 3 % Wl
®WIN w|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
3.2 4.1
8 8
RaFd TUT MW F2, , D8, C16, B32,
AB4.
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.

#IT \PART 'B'

ST A AT B AT, SFor & Ut & Ay

3oTehT YT Al aihar W AR &1 IR 3,

AT PleT  SAFEISS,  HFHISR, Tew

SAFASS AT 3FAAIT S # [l §)

3eTehl A9 faeraarsit W 3maRa e sy«

¥ P T

1. FAfAAT > 3l > oWl STFAgs>
Hide SIATFATSS

2. 3TFEISTeT > hidel STATFATSS> T
SATFATSS> IFEAAT

3. oW SHEARS> Jedeld > JFANAr >
Hidel SATFATSS

4. HFAAAT > GohY STATFATSS> Hlee]
SATEFATSS > HTFAToTeT

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

ofAfafedsT Teh cAgcar fhammR S &&#
FIAT &l Uk cHEAT TFEHS 3T & e
WOl H fRE UE W OGN ST @7

kq ks
E+ S [E.S] [E.P] (E¢+P]
! |
kg
1. k]_ 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?
ky

E+ S [E.S] [E.P] (E¢+P]

{ f

ks

23.

23.

24,

24,

25.

25.

1. kl 2. k2
3. ks 4, Kk,
FIALU I & fov [ & § ia-ar

e e &7

1. FAEIA STV HT T (@G
HMG-CoA Rseest Bl

2. SAqHYUT HIfAFGeT H afed giar gl

3. 3y AfRFRITHT A NADH T T§-FRE
F T H FH 7CT B

4, TATFAT H Floeedd LDL garr aRafed
g &l

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.

Rl Jda Bear & TdHRa w=d
GRSl & &g 9o 3edifesharsii &
enfAer g

1. gTS3Iolel Y dAT Agadleld Nedledishdrd
glel 3TATS T 3Tl Al fhard

. STATRTEN IAIHART JAT gTesiele Y
. HEEIST dUT STATAREN 3eeatshard

A W 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.

o RGBT & X earelidy fawroyp v
Y3 Y AT &

1. AR 3BT

2. IA:HIRAPAT TAT FeTRIART, At

3. T HRAFPAT AT Breell Horde, el

4, AT grAfRASHar

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

1. Only endocytosis

2. Both endocytosis and phagocytosis



26.

26.

217.

27.

28.

28.

3. Both endocytosis and membrane fusion
4. Only pinocytosis

el & Wfeal & ued [JwRor & dor
frar ST Fhar § aur fawer afd aRefed
T AT Fhdl § 3H SanT:

1. SAMGS g FEAGHA

2. HAAIETUT Sldelel HEHENT

3. URATHA Folehelel GEHG

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

feeeet & N-cffAder @ wafeer wHg A 39T
A H e Swaftes (HDAC) Tdh 3R
F HH BT gl 30 ufhar A BT @
HIA-TT THAT 3Fel FiEATdT 82

1. asde 2. 3fotelteT

3. ITTURITSET 4. RTESA

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 Tets AT el gfesdhr A (IHr EXe
F o fooms) frel @Her Bedh Wéda &
Breel %o &7 & [eadd 38 96K
Tholaqd SiTfead faar Srer gl

1. yfeRaREafes At

2. AfSarerHt gaTenfas garT 3urdal e
3. STerfaRrel JeRrerggetr fRgster

4, AT eI deuard 3uraadr g

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.

TSI AT e At Aafdfed wh AeAH
# gatel fawfdd @1 S Bl ToHe & &
g W p-dteacrass & sfdcafFa

1. 3aRafda @l

2. aftha grefr

3. &Ra gl

4. URH H &TR-d TUT deurand aftia gl

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

1. remain unchanged

2. increase

3. decrease

4. initially decrease and then increase

DNA & gfas-toolsh ofall @l Jfe-Fad &l
JUR Arey gl &

. &R 3T TTAgeUR eaRT

HHlld L:I_;'."Mllo'lt!'l GdRI

Ao op

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.

FIRAFTS UAA 31FT H —COOH HHg HIfAHT
F 3T, AT eyt F ¥ FOdHr d=ear &
Hhd 87

. W JUT AT S

. AT JUT THATSS Y

. THATSS dUT $2X &Y

. UHATSS JUT FREFAToIh IgIeaes ey

A W N P

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 daT miRNA Gleil @Rl RNA 3icdiaid
eI gl 3o I) 7 fohw arv ey wyar &
¥ HIA-TT UF FEr AE 87



32.

33.

33.

1. siRNATUT miRNA G\t DICER &aRT
e Bl

2. SIRNA JUT miRNA ST T g Safed
AR &l FARAdT UGl X ¢ ofgl & ar
3ol BT ¢

3. MiRNA Teh JThfceh 3707 & STafeh siRNA
WThideh AT HRelST AT &

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

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 @@ | dar &9 1l 33 & o oeor

edad § RO & &, S #F g7 | MHC

W 9] BT &1 38 ggele |

1. g3l Fefra FRFRT F 3 T
3ifFeged ga £l

2. 3 SF-TTAT T TASHIAATS
qiferdcerss &

3. q IR AT YTt ThsT HI T&leT Hal
7 ofEafoaa g

4. B RIS HT Tagr Breelr F I 3ifFcgsa
g &

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.

At Sampt & @ fhahr oFawRt #
SYRITADTAT TUTATRIOT g2

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-w geslar H Avodw

gReTST FHEAT 8?2

1. FIREF-TIRIGTT & TUT FT arel HIA
T W FT HIsd T Ideolal Ha g1
AT

2. TN & FAET FehRT H IHesilel §AM
gieafad g

3. 3ol 38 W& & U dised e §
S frdt IR P TACIfAE e Fe
q UehaT gl

4. el a8 el feafdad scaRafda
ST & S 3caioiiadr & forw foReT s
P STHYG AT ST 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-Teallsd & R F FY 1 et wuat &

@ leT-|T I 82

1. P TE-TeasH & TR ST HIRAFE
Heldail-3a8el 819, Uh URTHeol & doT
Th  HRTPIMADPTS U (TeollsH) &7
gId Bl

2. IOl # 3l YR & ARI-UeollsH 9I
S gl



36.

37.

37.

38.

38.

39.

39.

3. TE-TeollsAl I Hhd-IRHHAUT  GIAFHR
HREIRCRT Al & gfEafad
T gl

4, IRPIRPS G-NEAT F TATT AEI-VealSH
el saafhar X g1

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.

FARTRAT T gsfear gred oot ___ @ 81 &

1. €T ogdr 2. 3f¥cg=r

3. #EIcadr 4. Hacadr

Bones of vertebrates are derived from
embryonic

1. ectoderm 2. epiderm

3. mesoderm 4. endoderm
g & e afe ot :Iifter & R

fady s & gu& fear S &, o @F
FEelldl &
1.a§*emn?~?r
3. fAuRa

2. qoterfeFaRITel
4. faafea

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

1. pluripotent 2. totipotent

3. determined 4, differentiated

3T YOIl H URAS Yoo-3tR el 589
fuifa grar &

. YT FAN T

- oed

1
2

3. IR H Ik TIA

4. FIAIIT & drer IFARS e

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

1. the point of sperm entry.

2. gravity.

40.

40.

41.

41.

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

wiidsifcgg # gfafadest & R QT

HIAPT T IROT fAFAad ST g TqhaT g

T FHYUT H Igdlet:

1. TRT AT Hech & AT Y] R
I @rfad H B

2. YTO] HIRABTI TR ATHRIIAT AT SeTTeT
Y § AT ATGT JaAPIGAE H JaLq A
gl

3. SIS WY SAfciehl HATGT JIAPIG e H Yaer
FCT &, e gfdeardd FiRke s
gl &

4. Ueh YT hgsh IUSHIRIST & T
BT & 4T AR g IR & @y

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.

RS AT T H AT dAdTe  TEFAH

AT IRFEOT (nod) ST FHgerd &1 nodD-

Ffsd N

1. T vafee gEwisr § St Nod FRe & T
THT-THSS YTl &I Sisar g

2. nod §FY & GIY Siedr §ogar g nod
et 3 3reTorEer A IRA Far B

3. N-THTES To[ehlotallel Jrafdrsel $T Hgelaatar
&I AR T Bl

4. TESfagE A 9y fafdrsear & wenfaa
T Bl

Rhizobial genes that participate in legume

nodule formation are called nodulation (nod)

gens. The nodD-encoded protein

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

2. binds to the nod box and induces transcription
of all nod genes.
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3. catalyzes the linkage of N-acetyl glucosamine
residues.
4. influences the host specificity of Rhizobium.

faer urgw @Al & & Fla-a@r gfldwges
RITCST FEAT AR HT Hehd IHATT 8
3T AT 87

1. 3ifageT 2. Frefoaa
3. grscIdrsiaeT 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

faa-ded 3o dur Raa & oo &
foesT geper-aniedl A @ wla-ar gH@ iR
GEIG I,

. A

1

2 ~
3. wleag

4, QIS HaUy faeue 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

gRdeasr  fr e Feel A g
SfRfRAT & SR Selagle dRagsT & T8 HA
foe & & Fla-ar &2

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 bgf — PC — PQ

2. P680— PC — Cytochrome bgf — PQ

3. P680— PQ — PC — Cytochrome bgf

4. P680— PQ — Cytochrome bsf — PC

Rt HIRARIT F T T gaTegd faavor
F grgfelet $H JhR Jhgd T &

45.

46.

46.

47.

47.

48.

[N

. To[ehlol ARETgeh T HIEHIR IR

. To[epleT URaTgehl & JHdATaTSed 3icl:hral i
FIfAPS Breel F 37ET TATAIOT

. Tofeler gRargerl & foT mRNA HLAWOT T
HeHe

4. Tofehlel URaTGh! ol TAHTERIRCTeRIOT

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.

TeeESeH & 37 Whaclel T Rdage a9
Afegd -

1. Wf3TA-fAs st 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.
ITehFd)  qAITCohls TR AT H

FifApr-wrT TgT TUT §:-

1. Aol & HLIAN UIRE HIRBT TAeT
2. AWl & I FHIFAPT TisT

3. AforaTh TH

4, URFATHT ISR

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

TreTSE & 3ieX UTerss Wias 1 eanT gfa
arfgd-
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

AT Fuat & ¥ FiT-ar g 7d 2

1. GRACMcHS  JUEMT fhAT 3HeAdoiler
fadvar & v aRFAT Fgowdl & aRE)
# gRuTfAa g g

2. AP fAAVa 3FER Had fAwRor @
g T E

3. aR@ATcAF faAvar fawye (QTL) & Fo
Tollel UI/fARAYAT A Th ANMcAS TS
E@d gl

4. IRNATAS  AAVABT & @I Ha
Tl TadAa: e ar segfea
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 gRAT S segfe-o fahE wReE I
(IgF2) aTel ar Tellel YWY &, AT # ATIROT
¢ Sl Tk qad giear, S e #rE &
ar 3caRadi Telldr (@ §, dFT g1 TH
ATYROT dUT Tk 3c9Radl Uellel dlell Teh
fawageelr gfear &1 AT aw JFR & Tellel
& SeAd dd R R g gwmrfa & v
GiATT Sgellal &

. foer-gafdaa gemrfa

. Fofell gagoT

. SA-TATEROT A Thar

. HIRAPIGeT TR

A W N e

A mouse carrying two alleles of insulin-like
growth factor 11 (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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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

et wuell & @ Fla-ar @@ 7@ 82

1. 3dfIsh  ITEROT & FHROT AT oI
IEET & 3HeX 3MeqafIeh YEROT & &7
g &l

2. fFElr e & S\ @i A/ 3ufRd
gfdey Tellel & d&ar IEEfRe AR
el gl

3. JARIF HYGTT FAYIASTAT & TR H
GR

4. &Tfde Tellell & fov afffa awgeasiar @
ol 3aatfa aRufAd 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 QR JUT Tl 3@l aTel Ueh ok Slerr
AFET 1 SAATRT T 52 o (y) Wl (y) &
T & AT STl (W) @ (w) T gt &1 X

o 7 A=t afa @ €
L X%y 2. XY
3. X"ty 4. XWXy

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. XWXy

Sitaroy & 3/deT Heheshl & WY AT &
fdecaR o F SR A Y W e
Fet F & Hla-ar @ a8 ¥
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1. e TAT Fehgoh, alell T hifRAHT fAfcTar
H Ifesivcgsa &1 3799 &1

2. 3T YT Fohoel H W HAVOT & faw
RS TAAT e AfAATsT B

3. e TAT Fehghl, qlel A DNA & 1Y
"o fREeleT 3reqafeua &

4. T AT Fhge!, alell H RNA difeiaat
qgeT THR & &l

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.

e B UsRi & 396 39 Sfa

Rt & o o &, ¥ AR
fror s

@) | s3meres | () | geah

) | Ao | () | vemegater

© | sorrizas | () | i

) | Rt | (V) | sfEae

V) | Teotelrar

1. a—iii,b—iv,c—i,d—ii

2. a—iv,b—iii,c—i,d-v

3. a—ii,b-v,c—iv,d—i

4 a-v,b—i c—ii d—iii

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

(@) JAmphiblastula | (i) | Mollusca

(b) [Nauplius (ii) | Echinodermata

(c) |Glochidium (iii) | Porifera

(d) Bipinnaria (iv) | Arthropoda

(v) | Annelida
a—iii,b—iv,c—i,d—ii
a—iv,b—iii,c—i,d—v

a—ii,b-v,c—iv,d—i
a-v,b—i,c—ii, d—iii

el N =
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faeg & wfera & & faea T8 3eT=r &
¥ e arel 1 O ITaaH &2

1. o# Frde 2. TSI

3. forarenfsar g 4, HATH

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.ca-StasEle & faoue-AH-3mR fAgid @

56.

57.

57.

e A et 7 @ FHla-ar 7@ 82
1. e g # yonfaar $r dear # 386
&Thel & WY eI A el AR |
2. yonfadt & dar & @igy & ag @
SIA & dlT $r TGl gl & @Y ul|
3. USNfadl & aR-=aR & TG JAT 3HEX
gl =gy

4. TRET AT T oIl TeERaT i fshead!
gddt & 3§ A gt § Hatd g
Bl

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.

gzaﬁagaqaﬁﬁéﬁgs%wmwm
T gq@ ol faeiue geanst & @ feas

R BT AT
1. 3reffaere 2. saifage
3. gIfdT=T 4. T dH

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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Safafayar & e dffas dig &hal & &
frad faAwar T qigy g HARfRAT fir 3ITadqw
. 3SUTRIEEg TUSS

. SIfSST & 3CAAReH g

. §6e. AT T

A W0 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

WETdiehd:, R &3 r & a1y Gefad gdr

TH HIEIE & AT, 3HH HEIET A HieT &
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. (NygX2)/r 2. In2/r

3. 1In2 4, Inr x 2

gferor 3T qur nheT # T & Yol &

Y€ STl FAGUT & Sfared 9 T g1 adAET

AST & YR W, 38 YfAAT ST AssdH

HHG qredT e # @ = 22

1. A QAT S8 H Tk & WAl T 3gaeT
ndwﬁmwﬁaa:gsﬂml

2. Sonfadr o 31hIer & gf&oT 3RS d&
yarg fFar afe =i amerfeal = grenia
N Tl

3. genfadt & efaror 3RS & 3nfer d=
garg forar arfes =T 3arfeat s gEnfag
N Tl

4. gt % sfagw # o g W afarr
IARHT U1 3R JRAT A

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.
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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.

Fg uRdy # Tauv-deRad For &
maﬁa:maﬁaasmgaﬂwﬁqgaﬁ
Fr arfidedr g2

efrarsor srfeser quigrdy aeF

arafA

o

. HETEAS
. 3SUThfeEY auT gl

> ow NP

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

QreRfETat I ITAIT/IYHET &THAT ITUaH §
1. HEIHHG el & Coldeh GHG™T H

. gRuerg efrarsor wfeaer a=ir &

. vefd o sfaat 7

. vafte aRew sfaat

A W N

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.

o & & Fladr A gonta Hr L
g & S 39 e & v ST S § 2
. afafsea gz

. 37c9 BaRIa &3Hdr

. 3teq O fRufa

. W AWK el

A W 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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iffeeTha Tofielr faama & 3uaer @« arem

FoshH Siell HFA TILLING 81 foiesd & @

HIA-AT TILLING F 1 37T 872

1. ISFARIA-ATCIT FITAROT GaRT T-DNA
CECE)

2. Ac/Ds 3@¥al HI IUART ek ST
AgeleT

3. SUTSA H1AT Howlac & TTY ScaRacislelsT

4. JeFAVANT EART Sidgedeh FIAROT

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.

dag Aooll fRUT & TS & AN wad
AegH A iR T ASCRSA & e
N god W e H ¥ FlaA-ar ofea fmaw
SRA?

. ATl HT Foier|

. 3qEUfas Wig Fe9m|

Hel TTTAT LT g

. WRIE TIGAT Tgr graf|

B oW N R

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 & & Hla-ar A F1 a7F Reder 82
. CISRFH TelIk

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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ATyl Bal yidfds-gaAragdr Fsfoid deerss
gl 3o sfarar uRa fr s Gt § T8
3ifhd &Th

. gedrg gfaafoiar oteTer

. QRS eTEAT gotATeT

. gfadifea guiATeT

USHeT Jfegshaol

A w0 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.

@ fawl & @ fhad fav geme difeod

TIETOT T 3UGNT 3UGFcdH 82

L ar & s Fog dun &Y dHg JaHeId:
sfed &l

2.2 § 0% FHE W W FHE H e
SHA oTE &

3. @ §HE § Ul & WG T dfed B

4. 1 GHE § AU W HAE A S gE@HT
T &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.

gl ClHNT 37felle At ganr foest & &
foraerr faeioT g Tehdr &2

. ATl DNA Hell$

. ST T

. TREr erger &1 gyarefiT gdca

A W N P

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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yafda-us a%ﬁagFﬁHT(AFLP) & foT Ae
FUAT 7§ PleA-ar TE B2

1. gefees  aur AA-ART 3uwEs &
Teh HANSTA & 39997 & PCR

2. PCR 9a¥d, deuedrd faeusd TeaigAl &
qry qrast

3. gfaeyd UealisAl o A1 DNA &7 9rad,
degedd T PCR TXOT

4, 9fAeYsl UsollAl & AT DNA H Urd,
deTRdTd & PCR =0T

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.

49 \PART 'C'

Us @ad a9 & 30°C a9 W} 3AfFIr 4 =8
& fow ufq A &1 AF Hqad Fot aRade
(AG,) —1000 Shel/HTeT gl IS A dUT B &I

Higad HAT. 100 ABHAIR TI 100
ACHATIR & o Afewehied Hod Joil (AG)
IR FT g2

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

a6 ogFdh dEdl T wide

W3t & R # frr T Fed sy #;

-1 T &2

1. DNA S T g 39T @rdi # &7l &
ST BISEISTe JTEE 3y ¢
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2. JIEATS TAT AISHA, St HT Teh AT
THE & W 3l TYE W

3. a-psferdl U1 B-IcRT & U3 gfdder
a#wagamr%lmaé@aﬁm
gfaareT e g1

4. Tk B-AIS IR TR 3+l ¥ aoar gl
gfacha qur g offe 3wall & gfade
FIUT GaRT f-AIS & TFR HT 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 S-turn is determined by the
dihedral angles of the second and third
amino acid.

forelt FAROIRT ea®e YT 7 U QMR
JgEI L, N Fa 1w P S @ v
Ao W [ea 3iedaa 3uaer aR=asfeer

T J&ToT TSR]
(2) ADP + Pi

(b) STEATSEIHITTSl, Teh fagaTereh
(c) NfoRMARTA, T ATPTH deHA®
(d) GraATATSS

(e) ATFTT
.‘E_ 1 111
2 ] |
I
£ l

Time ——>

[T &7 ¥ Fla-ar aRafer & carer
3UGFAT: HAT 87

1 1-b; H-d; Ill-e
2. l—a; ll-d; Hl-c
3. 1—-a Ill-ge; Ill-c
4, 1—a; ll—c; Nl-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, Il and I11.

(@) ADP + Pi

(b) Dinitrophenol, an uncoupler

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

(e) Succinate

Oxygen consumption
R
—
—

— -

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

1.1-b; 1—-d; Ill-e
2. 1—a Hl-d; HNl-c
3.1—-a, ll-e; 1ll-c
4. 1-a; ll-c; Hl-b

U MRl of, TP & THT g¢ UiHAT 37Fol
F 19 3T UAAT 3Fal § fdeadsT ganr
fordl 9IéeT T O &1 Hediehel A &N
Areter faefad T et didier & forw o,
Fsfordi, gocki, W $ist U1 W Hegl
H UfAAr 3Fdl & TaTddd 9X, MYSHdr o
Farar & e aRaaat & 9etor fomam)
IRl

Helix
Loops
Surface

Increase
—
Sheets
Increase
—
Core

STABILITY
)

STABILITY
o

Decrease

Decrease
—

a) grell # 3f8e T gl

b) JeRT & 31+ T &l

c) SIsl H HHA Tg T gl

d) Fsferat & &7 T &l

e) Ider # 3if¥e T gl
IRFd FUAT F HiT-T FGEr &2

1. addr c 2. cdar d
3. bddur e 4, adAdTh

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

:

Helix

Increase
—

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. Rt IRt ¥ A R

GV (8) ) @© (o
?oo ?oo ?oo ;
?Hz ?Hz CH,

HO—C—co0"~ CH— co0"~ (I:H, :
(IZHz HO —CH (I: =0 I
éoo ) éoo ) éoo B

1. A= 3MSHITACT, B = a-HICIToelT,

C = 3ifegdivfiee, D = Rce
2. A=Tage, B = amsaifage,

C= a-HEle, D = JiFudviiee
3. A= 3msaifage, B = fge,

C= a-HEFale, D = iFuduiiee
4. A=Tace, B = msdIfce,

C = HIFFATTELE, D = a-hIelTeee
75. Indicate the names of the following molecules
(A) (8) (©) (D)
?oo“ ?oo ) coo” coo"~
[ I
?Hz ?Hz (IZH2 C=0
I
HO — ? —Ccoo ?H — Ccoo~ CH, (|:H2
?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

el Teoll$H (Teali$d 30T R = 40,000 D)

HTATHAT (Vo= TATE TRATaR &1 4umol

F AATFAT N, TeasHA HT AET = 2ug) H

IRT-=aRT §Ear vg fafdrse afpaar §

1. 80,000 gfa f@Ade, 2 x 103 p A ThFaTeR
gfa Aee

2. 80,000 ufa fAee, 2 x 103 p A fhaTaR
gfd &S

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

4. 40,000 9fd @eie, 2 x 103 p A FRATUR
gfa Aee

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

RFIAARET  duT  BERRTEREs,  aEl
HRHITANS &1 T YUar & & Sla-ar agr
C

1. SIS Th H Th IAT 37 Jo5 T I
MY GaRT Hel9eid §, GER H a@m 3Fel
U6 Uh THISS €Y & A& Helldald gl
2. Sl T TR BEbe HHg qAT
BEHE THE & A Heliderd 37 MY
THE W AR B

3. 397 § AT Ush H U hlad €Y (C=C)
Fafafed g dhar &l

4. Q& F i FHE s & g FHhaT ¢
Both sphingomyelin and phosphoglycerides

are phospholipids. Which one of the following
statements is NOT correct?

78.

78.

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.

de e g Rufaar & Sarer
efaa & = & A, Te@er dfated
Teh ATEIA H g8 faspf@d &1 =i g A,
#;, I 7 ag faeeh @ awfad fear m@m)
et g I gl @l ITUR & FATIT

a

Number of cells

Time

1 a 7ople A fafad forar amm b Jeret
aur dewcrst A fORf@d fear I
fassh & wsfad &

2. a Top@ral AT deEcs # fwfad fear
T, b IRt A fAwfEd fRar mm ¢
fassh & wwfad &

3. a RS & @HfAT & b Tehler T
drerarcrer # R fram I, ¢ ToEieT A7

4. afasIsh & WA & b IoeleT A faepfad
foram omam; ¢ TorRteT aUr Aoercre #

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

Number of cells

Time
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1. ais grown in glucose; b is grown in glucose
and galactose; c 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-afddeor  gart
TEdlelel & foIU off 3Nl we # fov S
¢ Fifd qapaed dEar # vdla @ @
Thad g1 e g T A3 awor H
Hd=l (A, B, C dUT D) & Ugdlel foletdh M=
AT, F= T €1

M (mother)

—=2 ==t b —»

F (father)

1. AB,Cdar D
3. AIF ATar D

2. A Bdar D
4. B,Cdur D

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

S 4

—_———t ke

M (mother)

- —>—>

" "
F (tather) M S o ik s s e M

1. A,B,Cand D 2. A/Band D
3. Aand D only 4, B,Cand D
Ig GEEATIT ¢ foh offer SR il ool

1 “d2 37 N B & IR CI &
qRagsT & T vhaATT SFAeR & 39 gear
F fow “d33” & CI 3eUs TIAT H THh
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e Hog Avlias g1 st ware 7 W@

g9, pH 7.4 % HIESC-IHINRITT eaorsTel

(PBS) # feifad arer ®fOR FIfAFI3T (RBCs)

& 3EX Th BIET HOMT Ffddied Tos (X)

F e TUT TA WA I SUFFATH A

FT 8?2

1. RBCs &l HEhe-3HIURITIT ofauietel
(PBS,pH 7.4) & x & &Y 37°CH. H 30 A«
& T FsAra

2. RBCsaI PBS & x o @AY 4°¥H. & 30 [A«c
& T FsAra

3. RBCs &I g9 Hohe-3HIUTRIUS (pH 7.4) &
X % G 37° ¥. H 30 e & fow
FSATIA

4. RBCs &I g98 Hohe-JAAIUTRIE (pH 7.4) &
X & &Y 37°CH. # 30 fAde & fov
SEAMA, degeard NH, §6g aRdds HRH
(T aiRads) & a1y 399’

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).

SeFedeal fawoy (IV), S v guflg 3maRa
gofr fasmoy § 37°7. W ATFR F eI &
AR (HA) W& & 3R e

HoeT 9fhaT gaRrT 379 9T FHIFRAAET &
3eX AT FAT &1 IV H Far gfard Breen
A HA & AT Feal WA HT R®
EUdRa giar & aur Oy SIfRET @
JTFRN B & @MU IV Beel & Jorged
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& fau OFAGR B 3meyd w, o
HABAT  F X IV, IJE  HARId
HAHRAGAT, TemRAd HA 8§ 3R
JasET Bredr & @y IV Beel & Taaa
CaRT AR g &1 fohdr Eufa & iy
g IV Beell &I taledAr Beell W 7=
Y AP Gid-RfRxASar & 3wemd) &
Y AR AT a1 g, fded &7 & F@@r
aRfeufd a1 <6t

L IV&# pH5.0 W YaTur deuerErd 37° 4.
JAT pH 7.4 T 3THT 9T RIFARIAT & ATT
YT T HoldeT|

2. pH 74391 37°W. W IV HI I ey
FIAPIIT & ATY G JAT HAIA &
forw 3regAfa =l

3. pH5.0dYT 37° A, W IV JAT 9y
HIARIAT I AT TAT AT gt
JFATT STl

4. 60° ¥. W 30 [FsIe a& IVH F°ATT &
il e & a1 39 pH 5.0 FAT 37° 4.
9T Y HIfART F vy EfT gur
oA glel 3rgAfd &l

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

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

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

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

4. IV 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.

20

82.

82.

83.

e FRR @A (RBC) Bieell  &r
TATSHIBING, Beall I Th & aR el adr
g aur N-Rr egefliea: sfRfdse gdr §
aar C-RART gEgAAfad aed W 3T gl
gl N aur o UweRs & Rwg
wfeRferal (FeRIEURT & Agidd) H Fgraar
& Y Heell & IR-UR ISHIHIRA &
Rararm # wenfOe sgI=r &1 Thar gl
o syar F T Ha-ar T &2
1. 3787001 RBC, C-faur gfawel & &y
AT & TR T
2. 9RAFId RBC, C-FaRT gfawef gar N-faxr
ufaRed, at & @y Agfad g dehdr gl
3. 378J0T RBC, N-ar gfeRfarat & &y
Agfed AT & ATl
4. RBC &I dregraikd orar N-faRr gfeRferar
& WY AT & TR g

Glycophorin  of red blood cell (RBC)

membrane spans the membrane only once and

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

With the help of antibodies (labelled with

fluorophors) against N-terminal and C-

terminal peptides, orientation of glycophorin

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

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

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

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

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

W UAATEBA-tRNA Edew, @& o d
gfdersieT 3iAfdfSed tRNA JoFd T 3
& AT IYAY GATAT g Fohel g1 H3 S
20 f= tRNA BUeH T@d &, duf o
Sharopst & 3@ fAyeH &1 3wmE g oS
TRMAT & fIU &I (RNA (RNAS") &r
39 Fold TR 3Fel & 3Maes & fov
afeul a F Sary e N 7 aoerfA
O Jafdfed X ard 82 HE ek o
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1. 99 GeRfRd Starorfas N & Teerae
3UTEYA €T &1 3refare-ued GRade ToeHe
F TR TIAT N TSCIAT H F&el &l ¢

2. 31 Siamup3it 7 tRNA & faw faflrse
TfAATTaSe  (RNA f&aed (tRNAM) tRNA"
@ o ToErAeT @ AT el B

3. o1 Siamup3i & tRNA™ & fau fafrse
TTAAITAERA (RNA e (RNAY &I 8
TEHT U ITARIT T &1 3Hb dc Teh
I Teoli$H JMARIT RNAT & Toerde
FT TeTiAe 7 afafda & &ar g

4. g1 Samops &, TfAsTasd t(RNA [fueq
tRNAYM &I TSETAT AT TeferiAel & A
FXAT €, TENT FRAWUT & NIt 3eTehr
GRGhT & AR

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

Choose the correct answer.

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

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

3. In these bacteria, the 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 tRNAY with either
glutamate or glutamine according to their
requirement during protein synthesis.

Faifh Ifdpiad & Rie ANHSAFH
HEcaqu iR Ao §, $T UeomsAr
AfhTdr & HGHA Fe dlel eI
vy sgEEar A fORfad R o R
erfad seheder faeh vy dag & w0 7
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AMTSANSH & R H FY & [
FYT F § Pl T Tdt &2

1. Fifer Fdheer PRGR fer e g
AT A 9 I E

2. AIBMSAARTH  garr  fafAd DNA
AR faTde, doile #, caBmsdams
dafeaa 3wy & suRufa F  warh
el & aryrvra: aRafda F s €
3. FifF wheer HIRFBT & g afRa
DNA @urR 9@« gt g, 9
TAREAS afegd fwat A R_w
31t goermed gl gl

4, 7 3w S UIEARS @ fafdrsed:
afgaa #a §, 9 @uarer he-fawfaa
HIFASTIT I YHIT 7T 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.

IRIR 1 graf@esa:; & geR # geffaor
fhaT ST dPaT & DNA IRIR® Ud
FIRIR® | 3WFd & TR HA FT AR
A & =it B

A. Ghgh DNA IRTcRS Holled H Th TUTeT
¥ A9 H Feael gl TUE W
HARAd g 81

B. 9fdURIcR® & RNA 3Tshd & S dga
CDNA & YcIracd 3felf@d g ag &
TolleT & A1 AT g1 &
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C. yfduRica® & gfafaf va ”Rgea g
CaNT Teh RNA HEIEY & gt arfaeiiel
g &l

D. #ifé DNA IRTd&F T gfafafd uq
RIgehel gshe garT aifaefier g &, fanelr
URIcReh T fcspia dear & wafr o gig
& & Feha|

oo syaAr F T Fia-ava T 882

1. Adar C 2. Bdur D

3. A9 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

DNA 9fdfads & ek o &l Jiear
el § ST DNA difdsal & yw-areel
afafafr garr S F@r & Frddh F AR
FuR 9f¥HB gar % #ir Sl g e
TC TeollRAl T Flhaar & QY a0 yfshar
&l fqarmsar gl

A. DNA TTfeidst 111 32m DNA faarer

B. AP 3ic:wgfFerdsl dUT DNA TellghITass
C. MutSdar MutL

D. Rec AddT RecF

gfshar 1 IWFT TeollsAT & O Fger aw

IEEIEGIRY
1. A B, dar C 2. DU B
3. Adar D 4. AgaT 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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An
synthesis and processing was incubated with
%P 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 Il and DNA ligase

B. AP endonuclease and DNA glycosidase

C. Mut Sand Mut L

D. Rec A and Rec F

Defect in which of the above enzymes impair

the process?

1. A, B,and C
3. Aand D

2. Dand B
4, Aand C

mRNA@QWHﬂTWﬂHH@WWW

gahchra HIREHT P agfaa ATP, foa p-
TAA W Agel &, & AT FSAI fohar aram|
aRued mRNA &, 3MUdh T & 3R,
AfSAerHAT %P gl I Jehe gem?

1. gt o oRfeufadt & ¥p dRuea
mRNA # Yehe g1 g Fifeh 3ot
& aRIT BaUry HEhT ICEUBG]
g1d §l

2. MRNA & BHIEHEREX e & HEhe

g THAAET:  ogfad gl aife
g & R A o WG
AT g g1

3. ¥p qRyed mMRNA & 5' 3icd & Wehe ghom

AT e 3T Tgell 3] “A” Bl

4. %p uRUFd mMRNA H &I YHe oAl

g FifF e 9fRar & dRe Uh
“A” 31afase F1 5T ke IR Fere
&r S

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 fhad, & YalcAdra: Aaf3d
HIAPTS TeATHT H T TH, rRNA TAVOT T
AT g1 Rl 3o wRe A Pol | 3USHES
F Y HaIed A TOR fAafRa &=ar gl
TUTATSH 3w ¥ SI9 TOR TEAd g 8,
Pol | & 3l &Re faufed gar g1 v
AR wHe AfFIET gar g S Pol | 39-
SHS & WY T SR & Holdel Hl
JfFcTFT HIAT &l TUG Aoled, AU
T 3 Faat W JIHEEdHT ddhed &
3UANET ¥ o7 HIMAPIIT H rRNA TRAYOT AT
TR AR Rar S gl 37F SR Hr
AT & fow gfeld RNA & e
gz ArTad §l

t{min): 0 20 40

FATET HG H Yoaridd  gfadaAT  Hr
gdlet:

el

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

t{min): 0 20 40
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Identify the pattern expected in the engineered
strain.

1.

2.
3.
4

FheA[T & 3YAR, THAUT fIrdl, Tor

afegd 3wy ARor A sEegHeagioe

RffcacAs  39dET W@ &1 39 FROT

SEFgAITAIgiold TeollgH UTCHa aRT Hald

A fawfoa frar arar g1 oftes canr

gERgATegfelT & HalT Irael & IR A o

T FT YA feTad gl

(i) F(ab), @S & A BT & Sif Yfaed
3TSEeT AiRTAr @ § I I@dT B

(iufasr ey afshaar I@d F(ab) @3
T ThiehaoiT F @3 Jfea ga &l

(ii)Tfa @z T@Er ufass & @Y FSAT W
Ueh TIAT &I FATT &l

(iv)Sifaa @z @@ ufass & @y FAT |
THh TIAA JA&T a0 H JFaAT gl
IRIFT FUAT H T HlA-T T &2

1. (i) aar (i) 2. (i) a2 (iii)

3. (i) @2 (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)

T v # @fd e & g A @ et
FEIHETHRIVBN I 3feeT  fhar  arm| g
FAFBT A ¢ A Te gfdsd & Ty
FeATRA fRar aam gfass & S gfafaa-
Tofed FETHeTRIUT A wEred fRar
9 FAg H 3§ GE&dd haT, setpr (i) 9o
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afFAfad &1 N-eRal da1 N-CAM &
3URGAT & T 1 q@el & faw IRl &
ar HAHgl @ ol fRar amm, N-heReT A
3cUREd & AT FH- A Iied U N-CAM
A 3URTAA & Y F@Hg- B YA e
gRUTAT # & HlI-8 Th & gcad I 3TadA
HHTGSAT 7

1. YRi& faera & @Hg A dUT A B alr
& gy AN

AT (ii) wtg B (Af fer &1 qawr v W)
Ir (i) 99 AXB & FL Gl & e T
HIASBT & Ty Hemar ar| gfasa-wafea

2. JRMAF fahrd & dHg A& IRI AW RJ
THE B & dfedl #T WYURUE: fawr gem
am g dEw-ds & e A #Ag

90.

91.

FETHETRIOT  hT Efhar H T R
TRigasr Amar arar Af e & fra gde
#r TR afefRa g

1. AT 99 A

2. AT Y¥E B

3. YAG ATUT F1Tdme

4. GHE B AT 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?*- R FIRIBI-FIRGT AT BT PoReT
AT o § TUT RIRHT & 3MESAAT 0T
F gRafdd & T e 7 ve Agcaqur
HIFFT 31ET I &1 ITHT TG g AT
FIABIIN T THARLOT HIRAKT HIE H N-
FU & Yhed & T ANHAT: Fgaered
g1 N-CAM (Af¥Ts HIfAT 3mdsieT 310]) Ig-
SF (g elig ol HGIEHg) HT BT & UT
ITESTAT HAAThATIT & FEH-FHEROT A

91.

Jfafdaad g

3. gAE A Ifed df¥er dF & fasmg & #g
3EfATAR eder Siefeh @Hg B & IRy
URfe faera & #3

4. 3cqREEl & fIU @Y HIRIST ITETA
307 &ffaqfc i, 3T HHg A U THE
B cldl & dfed AR fasfad gl

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

(immunoglobulin super family) and involved

in fine tuning of adhesive interactions. In

order to see the effect of mutations of N-

cadherin and N-CAM, two sets of mice were

generated. Set A - mice with mutation in N-

cadherin and set B - mice with mutation in N-

CAM. Which of the following results is most

likely to occur?

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

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

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

4. Mice of both set A and set B develop
normally as other cell adhesion molecules
will compensate for the mutations.
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T fAWIO] Teh QI HIRIAT Geh T HhiAT
AT §, Uh Weh3iee Sl JoFd Toh T &
Y 3% Hollel dl THIT Il g, PIADT Pl
gRafdd &Rar & dar fda X' F TR H
SeIdT &, St SRR TeRIgde H derd gl
30 RSN GhR H e HeAh Gl &
TR & o & fav e P [/eT §,
Fafer tH AE QU 2, & X' F
Y AEAd & g 38 [ATSHT a1 dohdr
g, & WOT #H AT Il gl foAeet rer@r
H @ Fla-ar v P’ aur ‘Q F FI Jfa &

TEr gfafafted aar g2
1.5 2.6
B B
2 2
8 s
o o
5 5
3 3
8 3
R ®
P + + P - + - +
Q - + o+ Q - - + o+
3-]: 4- =
o o
B B
2 2
s s
o o
E H H E H
3 3
3 3
# [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 B
S 2
2 2
& a
5 L
3 2
3 8
R R
P + + P - + - +
Q - + o+ Q - - + o+
3-]: 4.:
o o
E E
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s s
o o
5 ]
3 3
] i
(vl o
= El R
P - + - + P + - +
Q - - + + Q + +
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e Ol # ¥ HiA-I1, gdedAdl &
39el AT & HTY HT HE FITAA 2

(i) | FGF @) | 849
(i) | gzorgtar | (0) | Bpsorers
1. i—c,ii—a,iii—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—b,ii—c,iii—a

4. i—c,ii—b,iii—a

qg W AR oar § f quiaar fafea

FIRAFTI T 37q8T HT HIRABIN @ e

HT 3eF BT &1 IRFT I F Hefod Fo

1T fAead g FFT & @ Sia-ar e @@r

e B2

1. A HIRAEE et 78t g, qur 3ra:
Teh HhedT PIfAST §e7et & AT Fo
IRadeT &1 3MaThdr @ &

2. FheNIT FHA HIRIDR FaG-elerd el
Y Fehcll § TAUT e & HFT-HITRIAT
JETET BT 3ceal B Thal Bl

3. A I fAwd #a § &
34e Hel HIRABBT &, f§a 3R
caRadat &, 37 @d €

4. FAAT ST T el T TRg HIA
F Fahd ¢l

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.

faeraelier gor & TAuRor & afRemwr e
o aed fAeTad g

A. FIRISRS Teh fsies s & gue &
B. Th 3raeur fo@d oot S &
fafise SaRe FF ged g

C. fasies dehdl o IR JreAfohar T =gt
Hendl|

D.T&h 3arar fG@d W& Tohd FifAer
oSt 1 wafdd a1

IRFd HYAT H T HiA-ar, FURor Hr
FesdA qRATIT AT 82

1. BY9r D 2. Adar C
3. AT 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. AandC
4. Only B

fohell T o7 W 6T 7 v GieRiaoT yier

#A W AOas 9@ R{WnEr sEggd-ace &

@y A @r Jrar g1 aRonAd: =21 geme

1 Ui # qIEY qREule HlEAd fasfad
gIcr &

2. STgT 39T & gleT aTfed, 39 &9 & UHh
quT qeEyTe F|

3. 9duIe HIUROT: Faiar|

4. F @ YdUIE AN, F UEUlG, it
FIFR gger & & fAeifia g
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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.

frdl gRfAw o1 @ T ThH KRS FHG
Fr fAdrer ¢ g, 3T ufed d § 5 aaes
S H 37 HITABIHT IR Fofel dTell HIA
H AT gaT g1 3’ Ig T giar g R
ST 3 IR IH § T

1. 3w afEder

2. FEnRAa _fAder

3. ARmIfAfas fafader

4. Rwarafee RAfader

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.

RAFF e 3TER S AE-RIRGr 59
YRUT FT THIT ar § & v i
ale # fAdhe-gqey 3T & FAR edfas
3Fd FI YIUIAT Toh TXAATGRTdD & §T H
FHA T Thdl gl IWFd YROT F Fefdd
6 FYA foetad g
A. feaifde 31 & T 3Td AET H 3UAR
T [AheTy JAST B Th T8I THD
N e ARG IR § qAUr v qor
urg T GeRicufed & YR g Fehell Bl
B. el 317l & Ush 3Td AMET & 39AR
T IET TG H Th fddheqy gHe
HT TE GATAAGRIT dar § qur v qof
qre T YeRicdfed T YRS & Hehel Bl
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C. WA 3FaT & 3TUR AN ITET

YHTCl W GHIG STeldl § U 3 AT

ety T H dld FRIOTT FAT gl
D. e 3F el & Teh 3Td AMET & 3UAR
forelr off woTsher 1 AT GIEY WIS Y
ST HRIOIT T B
o & & *la-ar & TEr 82
1. BT D 2. A3 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. Only C

3. AandC 4. Only B

qedl & 3l Yol U9 el &
et ot wa @ gAfed

AN (i) P et AT FAdT

W

Follair thera OEESEI

C. | stz a1

(iii) SO SrsrordT
fets &
3TEITAOT H AT
HUT HIY

D. | srergeia

T (iv) 3TISSITOTAT
e,
ECIRGAEGE: )
REECICAEEY
A faa giar &
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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)

s NS S

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

A. | Agamospermy | (i) | Noseed
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 R wiissiftaw gu faw &
ABC ITdiATe & 3efdR

Sepals Petals Stamens Carpels

[ 1
[ ]

B
| A | c |

&S Sliel/37eeideT ®Reh 3al. AP, AP2, AP3,
AG 31ife, afFAfad g1 e &Y=t # & Fia-
T TH e g2

1. 9ET &l Td UGS & fAhE & R v

2 (AP2) 31l HTHeTTFad

2. WIHH AG TH AT &1 Siiel AT STl & |
3. 339 fawrg & gt AP1 Jfcafddd

4, 9TET gl & faord & SR AP3 3fAcafddd

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

Sepals Petals Stamens Carpels

A | c
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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.

qed g JdMelelsh & ST HI A IhAT &

qUTeT ad $ HYT Tetad g

A. FUSTaay Qersleter WX AFAALIOT B
g & 9W :fRxwERt 7 ougRer & NHfag
TG &1 H GHAUT & 9T TIOT & eIl
I Fdh & TgaTd &l

B. 9 urgut # 3UfeUd, Uil & HTHAUT
& favg #F F& qe HO, GHIE 3]
FETd &

C. gaHsial & faflse aof &7 sufdyd, g
Al A euieud g HSa-EId
oTiash Gfa#A=T (MAMPS) T HgEHE el
arel ufase AR A (PRRs) Tredt &
9 gl

D. Al IRET & Uedl #H AT FEHAsNT
& yfoRly &1 T1d IhA § FEcIvirded
3G |

o Tas & ¥ SiA-ar a@@r g2

1. A BaarC 2. A, CTaTD

3. B,CdATD 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

el EgAaerdr e & fow 3maeaes

Al & dR-=IR R JdE YR

AT Wl (COP1), Toh E3 Fiafarafest

foere, faafa &xar g1 corl 9ide & &

¥ Gt $o TadT HYA fFad g

A. U1 H, COP1 dAT SPAL hgdhig WEAT &
Th IUHATAT H ididica Aol TeTT
X Bl

B. COP1dUT SPALEART JafFasic g AIdte
26S AfEISNA arT IuHy & fov dfega
& S §

C. 318 H COP1 %hgedh & HIfAdIGeT ddh
gR-4R faTa foRar e g

D.%g®h # COPL &I 3Hufeufd  weprer
Waeaer e & o 3maegs
IR Afhdl & HAGUT B ITAT
X gl

oo TS # ¥ FiF-ar a@r g2

1. AdarC 2. ATaTD

3. BgarC 4. BEATD

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

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

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

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

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

Which one of the following combinations is

correct?

1. AandC

3. BandC

2. Aand D
4. Band D
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AET YA A I g 3MeIihdr oeh
3TFHIT IRSAUT YfAHT & quid & v e
FUT FT ™ T

A. 3T 3EIhaT SRS (ARFs) shgehld
WA g § S e 3rgfear dcdl
(Aux REs) & @Y, Sfid 3ffel@d Y
fraTfead a1 gAd e & forw arera g

B. AUX/IAA Y1 3 9Ra e
AFfFcaFa & gfadws @ATas g@a gl
AUX/IAA TIEIAT ST ARF 9K & &1
IS eforel fFGA0T T &g H aar &l
C. TIRUAFB & @1¥ 3iFdld & ey
giafeFaiesT AMCAd Haehy @I dgrar ol §
TAT AUX/IAA NEAT &Y Toehrer &ar &1

D. 3fferdieT & 3Herdiiel 37eIfshaT Rl (ARFs)
& WY AEYUST 26SHITEAAHA T gany
3o TIATA FT HROT T 1

SRIFT YA & Aot TS & F Fla-ar

TEr 87
1. A, Bdar C 2. A, CaarD
3. B,CcaurbD 4. A,BTaTD

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

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

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

C. Auxin binding to TIR1/AFB promotes
ubiquitin-mediated degradation and removal
of AUX/IAA proteins.

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

Which one of the following combinations of

above statements is correct?

1. A, BandC 2. A, Cand D

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

FhTRI HLAYUT T el HATRIT IR g7@
WA Hepell @RI Frafifead il §: Jehrerad |
(PSI), FehTRTeTT 11 (PSII), AISEIhIA bef Hepel T
ATP RB2H| PSI W F& U f@Fad &,
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A. I dar qifser gefamrit & PSI 3fRfsrar
Fg ug PSIl IfRFRAT Fg veTARIa: §Red

gl

B. PSI & P700 & foT Solacle IamT Teleer
ArafasT § 9T P700* & foIT ol ATEY
A, HEATAT Th FRITh gl

C. IS HfITT U1 P700 & FHoil W= PsaA
aur PsaB & WY S1Y g2 €

D.PSI & Yol Y&l ¥ Tolcigiealiadalel
dqUr b f el @ gl Tfcheh Folaclel aTe
gfed gy &1 IJ§ ATP TaW0T &I AT
AT & 9 NADP' &1 3q<d gl el |

IRIFT FUAT & T TS § F SiA-ar

TEr 87
1. A, Baarc 2. A, CTaD
3. A BdarD 4. B,CdarD

Light reactions of photosynthesis are carried
out by four major protein complexes:
Photosystem | (PSI), photosystem Il (PSII),
the cytochrome bgf complex and ATP
synthase. The following are certain
statements on PSI:

A.PSI reaction centre and PSII reaction
centre are uniformly distributed in the
granal lamellae and stromal lamellae.

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

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

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

Which one of the following combinations of

the above statements is correct?

1. A,Band C 2. A,Cand D
3. A, Band D 4. B,Cand D
Regelle,  aShrethe  widifrged  (Slaeh)
Rl -1, 5-TSHIEHE & Hlaifraelnvr Ta
HiFdoetd, el ® 3R T §1 Radr

JMATFAT g @@HT FEgadl THh Sfgw
gfshdl T URAT T &1 YRl @HA WX
& T FT HY Feetad &
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A. FEFTAROT Td 3Fdead & fov
wfarhr W afsra e e g

B. USRI GHA & TN H Teh § ISl &l
AT F gRad=|

C. AFHSd & HRUT gReldas H &R¥d
Hidel & 50% ThRIRTTA EIRT Yo HTed
T Srar B

D. YhIRIRGH Ui H gRdelash, Wiy
Td gAROHR AfFAafa gl

SRIFT HUAT & AT TS H T Hla-ar

Teh e B2

1. AgarC

3. BAATD

2. AdarD
4. Cadarb

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

gRdeas & yerermeewor & afashear #

Fs g TRoT FRATfIT &1 Jarer deeyor

& IRdgeT & TR H $& HYA faeiad g

A fea & NI gFREeveT gaRT ST
AT Y WIEhe gRddas A TSI
de 9Rafgad giar & el 98 e A
afkafda grar gl

B.Te™I & ¥ H FART Hiad Td I
gRdelds & WHEd: Ao & & H
fRerer Sar ¥ dur @ A g #
afkafda grar gl
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C. 39 gl uRages & aReT meguol &
HIRABIIAT T 3cUET BISI Tl 0T &
gATH R & Aol deal & 3 918
1 FfRAFT g aifaeher gar g

D. 9Ivalg $ROT Yfshar #H HIVAlE  Hedd
HIRABIIT & 3T AFAT IRAfRd gl 8

IRIFT HYAT & fodde] FASTT d F Hlea-ar

T TE &2
1. AGaTB 2. BAATC
3. CaurD 4, AGATD

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

UROT ot gfSe gord HJsdl & e

smaT, Yo gfadfaar, oae ademedt ueauft

ARG T ATl JUT g YR H T AET H

fAeTeRy gATT X &, # ofel Jehrer & fow

3% Hdeaer U | 3@ Yefor &

e & T [T sy # @ 991 T

e e g7

1 d-ater oF aofe & dacefear #
fafdestard gl

2. oifef-FaeaAeliel qenfdat & og-oier o
e gEr & 3rerer B
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3. ofer-Haeatelel wdenfiat # dd-aler o
% HAMYOT gk 1 MY 556 nm H §, AT
=4t 9 98 552 nm & 2N I@ar g1

4, dTol-Hdeadel alienfiat A G- o
e YT WafAe Taar J 3ear &
37eTT &

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.

INA H RS & v Qaredg @eete

afyhreT @1 Bre @%@ (70 mV), T ggeliet

e 9Rom & R em w OIRT WA H

ag w1 fawa (+35 mv) & MY W gohiAd

§3ﬂ|1ﬁmmﬁamﬁrﬁw1ﬁm$

g 3ffaerad & carear $r T g

A. ®fgeg fr gRIAS 3aear & R Na'-
qehdt H A ghe Breeh e &
Na" @amaedr fadg (+45mV) &1 _®
aifaehier g FROIT I Bl

B. URfA® g€ & Y AT = & 91
Na' -arererar efiera: 3m# ufa A« as
A BT & dU 3H oY AT F AR
Na'-31TsT 319e] AFTaedT %aqaa%qgw?r
ST 9T |

C. ™ fasrg fir uRfAF 3r@ear & K' &
Telehc] # g gicll § U1 Breel faera aF
Foshd H Ig IRUIMAS g Bl

D. Na' - reishet # aRacel & IR & 3,
df¥er fr RoT & FROT K - ATelhdT H
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gfg afea g & qur & f@sa & Ay
W Jfcelds SR g B

At & @ wia-a1 v w@E B2

1 A7 A 2. ATl B

3. #AFC 4. CaA 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

S9 o U FfFT qU FT del HIAT AT, TE
ged, M vd & 3 Jer waror garfar o
dcg A 38 g fear & a8 qu & Foo &f
o dUr deueard 3U-3cuig & 3H IRGdT &
HROT T o1&T0T H®he T & 7 | 37
U&TOT T SATEAT & Tl =T YA g&drad
R ST &

A. cafdd & TS Gohrg -ATeCH T 37T B
B. S8l & FohIE YT HIecH &I 31T el &
C. Ofdd & HIAH olFcH & AT gl

D. & & a3t # deed

T # & Fla-ar T TG 82

1. @9 A 2. AJaTB

3. A 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

forell AYAE A FT FAT Teehlel TR 3T
¢, e IRET Fast A Toplel & e
YA TUT T HROT @l A AT F g
A A, JU, TeHe IEAET H oA
THEAT AL &1 3 W&TOT Y s g e
FUT FEAAT fF o &

A. ARG Fr FIRFIN & 3T Tefiat

qRaTEd! (GLUTS) GaRT Jehiel aRafee g
g, S ggfolel ATET AhIOT SaRT FHIiad 8

gl

B. WIfsaA-fR so@ie aRamget (SGLTs), 3t
$gfoe W e w781 €, ganT e &
3ieX Tehler aRafed g &

C. o 37 & TofehieT 0] FaTead faeRor
carT gRafed gid &

D. AT H Tofier &1 gfachas afha
gRagsT gedr gl

e d & Fi9-ar v TEr A8 82

1. A A 2. AduT B

3. 79 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.

32

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 8T & [(ffea s & s3-fQwg
RIS 3ifhd FT I dar I Fe
A T &l 7 T PIA-AT Hiedfoig 99 T
ifepa R aram &2

1. +20 2. +20
; : Ar

-20- 20

mv -40— mv -40—

-60-{ 60

-80— -80—

=100~ -100-
Time (ms) Time {ms)

3. +20 4. +20+

0 0

-20— 20+

my -40- my -40-

50 60~

-804 -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
my -40] my -40]
60+ 60—
-80— -80—
-100- -100-
Time (ms) Time (ms)

112. 5T AFeal & & Fia-ar v g TfA/30ER
N HAA HUA FAT TUT YRR A HE
FERT FT §?

T afy grafe "cap
! rageify | armiEder | SRR Siowre '
a T Far §
2 \3r-drgy | JiferdicreeT | aserl ARy
I T HpeleT




3 |geg-diyy | AN | gEh & e
DD AfSrR3N A STeT T
Qe NS0T
4 leprde TS | ITHTEEAT A A
qeTH & Bl
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. 9g18r fioe UF qusfole 9ed gl 3 Sfer
AABBCC ddf U&h dTeg UEYd & Th
AT 3caRadl aabbec & WY THARA
frar amar| deueard F1aR-8a (AaBbCc) T3-
3cafadt & @ gdeRd fear s@r gor
T&T0T 989 fedesiad 3ifdha ford a2
AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65
aabbCc 75
aabbcc 310
Aabbcc 120
A¥ BdU BH Cdd & gt A=A
Al (mu) 7 §:
1. &AM 25d41 17 mu
2. AR 33dAT 14 mu
3. hHARM: 25dUT 14 mu
4, ShAM: 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. 25and 17 mu, respectively

2. 33 and 14 mu, respectively

3. 25 and 14 mu, respectively

4. 33 and 17 mu, respectively

geg FICTH #AIHA & el HT a0 Teh Sl o
ar Tl (A dUT a) ¥ BT &1 A &
3mgfd, p=0.8 AT a & q=0.2 &l UH & Teh
&7 # @ HAgH # TS TGO S TR
9T Tl Bgeaw alaor & grard 9
FEISe ST U IR ST § AAAA, AAAg,
AAaa, Aaaa JUT aaaa. gTal-arsIedl fAgid i
3RO I YT SfFIOT HWTEr H I
akuzﬁaaqﬁra#ﬂmﬁgﬁ, 1000
qredr dr T HETET & 36X IRpfold &187or
g&a Y TEar e # ¥ U & Ade §

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 DNDN

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:

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

AAAa : AAaa : Aaaa : aaaa

409:154:26:2
420:140:18:2
409:144:36:2
420:144:25:2
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BT AR H Toh ol g odeior
ST X, Y dgr  Z, 38 A H c¥aryd,
afFAfad A1 X Y dF & glr 32.5 AR
gPS (mu) dAT TAT X ¥ Y H gl 205
AT ghs (mu) AT FUIT T[0T = 0.886
UT| qETOT TEHU H Ul IR HA A gfae

qeTdforell T T gicRrd §?
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%

TH & 9f¥dr H ol IAedihar dd Sl
(Facd 3vegge) dfFAfad a1 @ A e
T & off YT & 37, 9fder & UG
& AT A IRUAT gdr &1 UH gfadaT
IGT| F, HAT & FAT 3FA FAcUG  &r
3T HI GATAIM?

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 FR-IRAT FIART 3@ X I[URT & [0
1 & 3eX TH F37 TR0 @ gl
TYAICROT & TT 9 5H IORE 1 H eI
T GFP 3afdfSed URsliel gdsT Sirar §, a8
3rheR AT fohar Srar &1 qurfy S9 JoRgE
1% @R GHSId, s TU=iaRor Adided
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G T, H GAST ST § o 98 ST AL
& 31fdegea @xar 81

ST a2zt # ¥ FiA-T7 39 TG FT IS5dH
gole ear 82

1. Hollel gHgOT

2. Sl deret

3. foor-Rfse sffcafFa

4. A efagfd

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

U HE-IRHAUT 9T & fav grg Sarordr
et &1 for fhar @am @ 9g@eT &
geTult H HFT difeler Yer@ &l gl
JR&HAUT &I+ dAqT -’ 3@k JAEG Hl
fAafese &= &1 ND Ao ag fRar s
& foT @ g

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

Sharordl U W Sflel A AIEATA &
e HH HI ﬂo'o'-\f

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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arg |leu [str |met
gal + — + |-
leu ND + |+
arg ND |- |[ND
str |- |+ |7ND

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

& MY Jr afeer & 3R ), [

fAhedt & @ Haar @@ gaASdT &
gfafafca #ar g2

ast RICERE ]
A witame: | O |mweraer ssher
SifEs #7
B [ogm | ) |eevimrde devaRe
C. | fereear () [qriferar arggarorar
D. | smwms | (V) |gwrer sra@iar

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

el NS s

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

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

1. A—(i); B — (iv); C — (iii); D — (i)
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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YU ST 97 gaT & S&HeT H oot aveet

F A Fia-ar T 82

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

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

3. 3T &F Il IUIRYHA AHT ¢l

4, AT qUT TAA GEfAT L L

Lampreys
Cartilagenous fishes
Amphibians
Reptiles

Birds

Mammals

With reference to the phylogenetic tree

presented above, which of the following

statements is true?

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

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

3. Cartilagenous fishes are the ancestors of
amphibians.

4. Lampreys and mammals are not related.

I 3ThATRT TITATA3EN & T 30
U VAT Y Td 9 fhE goh @Hg A
A &, getenl g
SARART  (A), 3fegeds  (B),
Aferprd (C) YcdifSiEar (D)
1. A~ SIRORT, & el B- Hgehad!, 3cdolel
C-&Ie o, THeT; D-TATSANIT, 3HeL-UIAGoT
2. A-UISII3T, 31gT-UIIgUT; B—CalTATRAT, 3cdole;
C-#ghadl, ScHoiel; D-hieadl, HER FaTe=T
3. A—CdIATRAT, 3cHoieT; B - Fgehadl, @
C -l g, ea@el; D- NIRRT, 31T Yargor
4. A — TUIAIS, 3eI-TIEUT; B — ColloATRaT,
3ol C - Fle aT, el

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)

Herdafr
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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

Shaet & sfderd & wo@ T3t # gz &

I A Hrel & FATAT
T HAToAh rel

A g e | () | aqd Agmeed

B. |gud &=l () | Fefrr gTeeq

C. |wus ARE (iil) | srefRrerg

D. g serer | (V) | erafaes
V) | e
Vi) | sarforaer

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—(Vv)

frdt grcy @A & dT & MO el
Tt F T Forsremd G

Hornwarts Ferns Pines Oaks

D
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124,

124,

SRFd yidefed # A, B, C dUT D %A
gfafafeca =a &

1. & T 9IVaTel, 80T, I8, st

2. #UT, % AT dIvaTer, sIsT, T

3. 80T, aT% AT WIYaTel, TS, st

4. ET% AT JIYGTEY, I8, 80T, et

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.

AFT AT I FT 39 SO Shat T
gﬁﬁaaﬁ:

Al o | O | erwenair goft
B [ | () | zrgwear e
C e v | () | oy gotsdi
D. | arswr vmr | V) | genRar armiwe

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

Ll NS S

Match the following human diseases with their
causal organisms

A. | Sleeping (i) | Trypanosoma
Sickness cruzi
B. | Chagas (if) | 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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gfe gag t W QAN AT ST gelcad 160
JUT AT t+ 1 9T 200 &, aF 3GhT AT t+ 3
me,mmyﬁmmw

3R aifd & dedr W@aT 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 @ (A B, C, D) uiRdal & @leaAsied

P:B (@dfas WUTAS 3cUIesT: SaHR) &

A-0.29;B-0.042,C—16.48; D — 8.2

IR 9T &

1. A-HgrEHg; B - 3T, C - a1a@s{f&; D -
3SUTh{eaY

2. A HTHSA; B - 3SUIh{eaY; C - HgTdg; D
—glrer

3. A-ISUTH{EEY; B - HETHHAS; C - HTHIH,
D —giter

4. A-—ETEfA; B - Agraeg; C - 3ilel; D -
3SUThfeaY

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

gl A, B AT C & &K Hsicdl & HATET
Td 0T & o7 darforesr gorfdr &

gfaedsr | gaifad A | gelfa B | aTfa C
e ¢ | 5-30 7.05 5.30

3WFd & MUR W [T Faa & 9 Fia-ar
e 82
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1. Yofadr A d2T B THTATA sead gTdr g,
Stafeh geffe C iead dea gaildr gl

2. golifd A TefRoe sed gidr g, eiia
B UhTAA s Godl & ddT Uaiifd C
qfeed s gaffdr B

3. yolifd ATAT Ba Jfeod dea g g,
STefh Folifd C UshE#ETT seol el &

4. JSid A Tfe5d dea e g, e B
grefos dcd gedr g, dur yeifd C
ThHAT Feo g2l gl

The following table shows the mean and

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

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

Mean ¥ 530 |7.05 5.30

Variances® | 5.05 |0.35 50.5

Based on the above, which of the following

statements is correct?

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

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

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

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

giaarsee feufdeor A wfFAfaa e
Falcal & 3% 39 gfafaf®carcas gonfa
@ gafad #t:

Halee iG]

A | ot e | () | ooeldaer

B. | gt amifdeer | (D) | f3ar

C. | seprer oy () | Seete
Haredy

By Em— W) | aeiraRe
HFTSidr

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

PO E



128.

129.

129.

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 [T I Th Sl A g
gum(A,B,c,D)#ﬂmsﬁﬁwa:
Yy gRadd 3@ # 2y T §

High

Low

Time ——

garel A,B,C,Dg

1. A-gT daTell 39 R, B — ITATsiaroTides
SR, C — faeller 3iTedsl HigdT, D —Sid
3T fRATe=T

2. AT 3iTFArete fAIATTET, B —m)-
SaTfas SIaeR, C - faea 3iterdstst
Higdr, D - &7 dTell 39 AR

3. A- 3T 3fdeteT 3fRarer, B - &1 Qarelr
39 ¥R, C — G=oaIoTadeh SiddR, D —
faeleT 3iTFdist Tigar

4. A- IASEES Si9dR, B - ST
3iTeFESTsT TAITIET, C - &7 Adrel S
TR, D — faeleT 3iTerdiatel Higam

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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High

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 FEET Odcd (N) & "YU A
golaar 1 @ 2 & Sedd (b) JAT FOT (d)
afaar gl Rt &1 F9T @ FoT afaar W)
Tolcd TR 9T & IR H fodeed & F Fla-
T HE AR 87

High
g dy
/ zdz
/ e
I S
~

D / -

e / -~

& < b

£ c / ~ 2

g = <

m /

[a] e b
e 1
7~

Low
Low N > High

SoTeT A1fa ollfa 1 & gelca 9k & aur
golifd 2 & Ol Toadd ¢l

. St gofadt # FROT AT geica ek g
3. Uolfa 2 i 39T Jollfd 1 W oeica 3R
gHTad S Ifd H IR gl

. St gonfadt # gdca fAeR gag #”oT
A W T &

[EN

N

N
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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
9 dy
/ ,dz
/ 7
1 S
e
0 g s e
2 7/ e
] il b.
£ c / ' 2
gL <
oo 7 o
;s b
R 1
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.

gfaeqer 7 A &l Joniaal AdarB & fow,

qTelel &THcT ol Sfdeqe ot shaer: §

Ka =150 Kg =200

a=10 p=13

Jiavenfa wfaeget & dewr-atledr wfaameT

& AR gfdeqat #r gRome gem

1. gofa A Siadr g1

2. golfa B Sfadr g

3. QT Yol Th TART FEAEEAT W
g £

4. ST USTAAT Ueh AR AFIEeEdT W)
g &l

For two species A and B in competition, the
carrying capacities and competition co-
efficients are

Ka =150 Kg =200

a=10 pB=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.

AR IGIIAT 0.6 TUT 0.4 JaFd, al Tellel A,
aur A, & @Y, U e farye w

132.

133.

133.

134.

| &/ 9, A, A, F IaRafda @ar §
AT pu=1x10"° & @MY JA&fh A, A &
3caRafdd gl § Ifd =2x107° & @1Y|
qg A O EEY 3edd: 99 § aUT 3y
IS HHATAPIET def oE 6 &l Tellel A &I

qEATaEdT Hgfa §
1. 10
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 arate of u = 1 x 10> while A, mutates
to A; at a rate of =2 x 1073, Assume that
the population is infinitely large and no other
evolutionary force is acting. The equilibrium
frequency of allele A; is
1. 1.0.

3. 0.67.

2. 0.5.
4. 0.33.

T & I e & gHT A 3fefhelad
&9 AT &l ggdlel

U
Cost —)If
I
Cost !
or S
benefit e Benefit
-
L
L
A B c D
Territory size
1. A 2. B
3. C 4. D

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

Cost —>’l’
1
Cost !
or S
benefit e Benefit
A B cC D
Territory size
1. A 2. B
3. C 4. D

T Sha &1 Taegar & e G99y 3maRor
gRad gTfad Far g1 ey # aRad @
Mg YT TaEIr & dra F@aer e R
gl e vl & @ e 3meror oRad @
mﬁaﬁrlwqgaﬁﬁrawﬁmw%?



134.

135.

(a) 4 (b)
fitness \ fitness
frequency frequency
(c) (d)
fitness / fitness /\
frequency frequency
1. A b 2. #AMEC
3. baurd 4. adurd

A particular behavioural variant affects fitness
of an organism. The relationship between the
frequency of the variant in the population and
fitness are plotted below. In which of these
cases is the behavioural variant most likely to
reach a frequency of 1?

(a) 4 (b)
fitness \ fitness
frequency frequency
(c) (d)
fitness / fitness /\
frequency frequency
1. Only b 2. Only c
3. bandd 4. aandd
A )
ILV é)
IfSeai AGUT B, AdYUT D, Td DA C&

1. FAA: 0.5,0.25, 0.125
2. S 0.5, 0.5, 0.25

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

40

135.

136.

136.

137.

AO—{]
o ©
®

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

1. 0.5, 0.25, 0.125 respectively.

2. 0.5, 0.5, 0.25 respectively.

3. 0.5, 0.25, 0.75 respectively.

4. 0.125, 0.5, 0.5 respectively.

g e A 10 Iftedt & @y ue &t
SFHIm AT Tadd  HEifear dEaiud g,
S & e e Aa SIEU®T qur sThr =t
AA ST 99 & | e 3T eTieal W o)
T @ gRH IgaE fFaee , @ wgd
gear dr difear & §g <a” velled & fov

TaRa menfeat & gear &
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
Slg ddewl & JHeUTelel @I Hedihd Th

oSy #r uitufd & fou 3ahr srefhar
cart frar Smar B fagersy i &Rt grafies
Higdl 10uM and 50uM & & gl e § &
HIT-TT Sd Hdeeh IeAfhar AsSaH gHmm?

1 49

2 49
oL,—,7 o‘léf
10y 50

10 50



137.

138.

138.

139.

G 49

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

M 40+ @ 40+

o ]
10y 50 10 .m0

) 40+ @ 40+
0_|—|_ o_l—l_
0,y 50 10 gy 50

(TMV) 9feRIeehar & 99T H 9goF & 8T
fafea 81 sa8 & fpa Reas a3 = 319

SlAdTer 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

e R gigdl # IcUedl A H TH
WIced H neo” ST (G-418 FFARURdT T 8)
afdfea sfgsia DNA  dar tkfsv ST
(ARFIRS  fFeEe$s e
amfeaeFfaR HF HagaaMeldr Jeld Far §)
& WY Th SHA-AEaT FHAT YAdlotal Hr
ST fopar amam| afe sfgsa DNA & aag
sﬁaésmneorsh?rg@awamag
feara & @S Td A eAdiore

(Tefeed HATHRA) alal ged g, 9AeT &
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139.

140.

AT IRUMA & SR & e Fuar # &

SI-HT Teh TEI AGT 82

1. 3T AT arelr Hifert
micaFanfar & v ddcereier gl

2. YGRS HIRISR G-418% forw
HdgeTelier gieaft aur anfeaaalfay & fow
gfaRredr ghef

3. GHST Yidislel Jg AT e foh
HIABR IMedFAlidl dAT G-418 Slell &
forT gfaRiefr gt

4. G-418 3dfafSeq AT H FHAST
geAdfarst faehf@d gl W a aMfeaerallia]
& T Tagereier gl

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
tkHs? 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 UEUs Sl Folleded YAET H, Todar I
Teh MYl & lac z SNA & Fog TiEaiaforeT
g S & g 3f@sR™aT DNA &
fedfase  fhaTl @A SIREET
CAIfeAS & ol & fow 3eqAq foar o,
3@% 9 vEgfafod, Xamear dur  IPTG
Jafafted aeaw & wifed forar = gar
Arer-edd Tt FAT IR™T AT & gROmH
(AT Yedfelel CorgiAs) @ @ # @ @l
a1 TEr quid T g7



140.

141.

141.

142.

1. carfors @ O Shawpid & for, o
rfaa gt aur e aof Fraler s
2. venfors & O Samopt & four, @

faemfad =er gt

3. carfoAs 1 foiel Shamopsit & form, 4 ead
Hic AT AT |

4, sl & gelr Siiaro] fashfld gl aer ead
Flelferar &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.

Uqe$s  KGLITRTGLIKR & 3ielshdd

Jfesera: utRa fhar ST ashar &

1. #ATT TSHA 3IGHYUT GanT

2. TfAST 3Fcer faeawor dur MALDI MS/MS
SSTAT JuTATATATT

3. MALDI MS/MS geadTe auiAaTefafa

4. MALDI gegdAT duiATdfAfd, Ueess &l
TRt & T1Y 3R & 929l

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.

e TIGAT JAT A han3it W Ry
o FUAT H T T YT & 33T F|
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142.

143.

1. TEAWIT  3ididded W & Algdr
9iéer @1 gfadita aofArer & Al
W F AURa fRar ST awhar #1

2. 9T faegafiehy  3MAARIOT  gegATT
JuIATET H, TAA T&AT & Glu T2AT Lys
Uﬁa’raﬁrwwm—aég,agamﬁla
goTtadr g2 Thar gl

3. fhdll Wde 1 gt gfaaur  auiATem
YeercT: Hsfoeg HEIT el Bl 3HhT
gfafem NMR aufAter &1 faedwor e
geeld: B-TXeAT g2liem &l

4. @ I=ferareha ot gawr, wdd
CATGHT  Jefolleal ceheileh  EaRT  3TET
quiies URa fFar S &&ar 8§, A IS
390 T USe STAfaREN g ishary
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 g-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.

fafeor gfaReT AT (RIA) 3R CollgAT &
segiod & WA A w1 A for S oahar
gl sE% fav  Plodgfad segfae Aemn
ST & aUr segfee fauer gfekeh & wh
A WigaT & WY AU AT FhAT ST
g1 TeuRArd W & SO CATeAT &l Teh Al
YA YA & WY AT Sdr & aur
gfere & ufasr seysT Tt & @y Foef
e A AT ST &1 demeard e
gfdeel IeEfed gfdsEl & 3reer  feRr




143.

ST & 9T U WsAyet oy & 3uer @

A wfaser i WsArafdar arh s 81 58

AT & SR A 5 T $& FId @ad

&

(i) AfATRAT & 37a A 3T gfde aur
yEfaa gfaes & IRt ot @ v
3equTe e gl

(i) AfARTRAT & 37d A 3T gfdes aur
yefaa gfaes & IRt ot @ v
37T A g

(ii)uh FEAS W & AU, FqFd yfdsiaT H
WAt oo, v @Rer sgfed &
foT St v §, 369 A §

(iv) T AYAQ M & AU, FqFd wfdeted &
Weaest oo, v @Rer sgfed &
foT St v &, 389 3R g

IRIFT HYAT A T FIA-T T &2

1. ()yaar (iii) 2. (i) AT (iv)

3. (i) @ (iii) 4. (i) @ (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)

(iii)

144. 7 9Repfoud fhar Srar § & Te Sredhrer

NEET H TH AGT HT AT (u,) SATaered
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144,

145.

145.

IR 45 mg ¥l 16 AN & Ts Uded H,
Y =48mgdars=0.8mg & &Y, p=0.05FR
W FT STolfdeled AR ool aReedsr
Fr IEARRAT T o FARIM? (to5=2.1 )

1. 409 &H AT JAT 5.6 F S AT

2. 3208 A Al dAT 6.40 7 3f&F AT

3. 438" A AlA dAT 5227 & AT

4, 3229 ®H AT JAT 6.48 7 3ifF HTA

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 t0_05:2.1)

1. Values lower than 4.0 and values higher
than 5.6

2. Values lower than 3.20 and values higher
than 6.40

3. Values lower than 4.38 and values higher
than 5.22

4. Values lower than 3.22 and values higher
than 6.48

T Qeehdll HYUT RIS SR 37T,
Ihd Fahl @ BRpIEEEt & N Fqg vd
AT Fal Hr, dEdT gl HEdaar & [affieT
SEd & TET IFel TUT HHJCACT Bl & aAT
IR MY wg Rftes Tafawast & aa
g1 wrewEwEst & ot qEEaE aoiE
e depelient & b HANSIAT @Ry arar S
HheTl §?

1. AT Idell Wd JUTAf@T (TLC)

2. TLC dar 37 gofaif@esT

3. FETST dAT Tdell IR JuTel fGehT

4, ATT FHETST quTTEHT

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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1. 1y 3= @ g g & | 9 e gRadr 4 v | darefa (20 9T 'A'H + 50 47 'B' +
75 917 'C' %) qg7 fadey yeg (MCQ)fey 77 & | smgasl i 'A' # & sifgdad 15 §ilv 977
'B' # 35 gwi @or 47 'C' # W 25 e & Saw o7 & | Al [RT & s ge & Faaw
fov 717 @ #aer 9 'A' W 15,977 'B' @35 qor 97 'C' & 25 ygel Scwl @1 oirg @l gt |

2. 3LUHIR. Sci¥ UFB ST W Qa7 AT & | AT Vel TRN 3N B BT 71 forg W st I8
S Sfory fa gRasr 7 g qv v 9E & aer »El W de—we T8 & | dfs v9r & a a7y
giroficiey & Sl ®Ie @ gRABT JacT BT 9957 HY Thd & | §H ave ¥ .73 Iav
gFF @ M g o | 39 GRADT F YF H1 BYT B o7 JIRTT T Fol T &

3. LU FN UFF F YT 1 H QY TT W GV AT R TR, A TAT §9 G gRasr
& A 171377, T &1 317 Evley 4l a9 W |

4. 39 JYA YRS S@¥ YA A ¥er d9v, [QAVT IS, GRaHT DI GV dw Ple @ HalHT
wyfaa gal @ @ict dic 47 § T BIeT B} | I§ Vo Ard @Rt @) et & & aF
TR SI¥ GAP # 17V T¢ € T Q8 WIaer & Ui @%, Y6 T DY I8 HRGTY
3L TR, ST T BT il # el & & gt & |

5. wrr'A' @ yrr'B' F 7AF 597 @ 2 3% 'C' H gAF 9T 4 3% BT & | G-AH Terd Ia¥ Pl
FUTHB Godi 25 % B G I [T TAIYIAT |

6. g g7 &+ g fdeoy /Y TV & | 394 I PIoT VP [dbey 81 Wal” dqr Halaad so1”
& | 3TUPI GRF T BT Wal el Wdledd &1 el & |

7.  TPd @A §Y 1 Sgad a¥ial 1 GANT @¥d §Y IV Ol aler GRSl aT §9 SN 9T 4t
gl & forg ST SERTIT T AT &

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

9. @Gy BT SYANT BT BT AT TE &

10.  méem w9 foF 85 fAfed ®ir7 § OMR S@¥ 73% &I [@41ford @) | gfcficley. &l qo
OMR S&i¥ 73% WIg7 & Y¥aId 319 U Hidcid Flafcld & o 6% &/

11. B= 7rgm /N & F99 § [@fa 814,/ 91 S 9% 31U GYhNIT gEIfOe ST

12. @9d e I [ A aw o7 qrer werl @ & e gRadsr arer o o
srgEfa & et |

et s speff grer w4 TE wBR B § GIAT Fear §
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T \PART 'A’

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

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

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

1.1 2. 1000

3. 999 4. 1001

e &F @ Fia @1 fww

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

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

3. Sphere 4. Ellipsoid

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

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

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

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

1. 1—7n/4 2. /4

3. 1—nx 4.

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

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

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

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

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

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

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

1. 10 2. 9

3.8 4. 7

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

558

Fig-1 Fig-2

1.1 2.2

3.3 4. 4

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

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

558

Fig-1 Fig-2
1.1 2. 2
3.3 4. 4
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Find the next figure ‘D”
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A
A 1e

3. 4,

O

3.

% change (2014) (2015)
over
+10

previous

year 10+
+5
5
year
75 -
710 -

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

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

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

4. 2014 Sig AT & 3ol g arer

faeanfat & gear qur 2015 7 #ifds

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

% change ) (2014) (2015)

over

previous +10

year 10

710 —
~10 -10

I Physics Chemistry [ Biology

Which of the following inferences can be

drawn from the above graph?

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

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

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

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

T O H G H 3ol a@ivd faar

ST &, afe 39% wiedies AT gredis &

Y T HA T &1 SHH AIT &

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

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

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

4. 7% 9T § F FE o o Iefecor &
o 8l

[Ey



10.

10.

11.

A student appearing for an exam is declared

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

than half the median score. This implies

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

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

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

4. it is possible that no one fails.

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

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

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

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

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

11.

12.

12.

13.

13.

14.

14.

Which of the following statements is
logically incorrect?

1. lalways speak the truth

2. | occasionally lie

3. l occasionally speak the truth

4. 1 always lie

SH HH H @ FIT A™IM?

ADARN
1.“ 2. v
3. - 4, q

What comes next in the sequence?

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

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

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

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

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

3. 0.5%x— 4. 0.5 X —

180 360

Which of the following best approximates

sin(0.5°)?

1. 0.5 2. 0.5 x =
90

3. 0.5 X — 4, 0.5 x —

180 360



15.

15.

16.

16.

17.

17.

18.

18.

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

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

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

1. 18 2. 35

3. 28 4. 14

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

1. C4 2. E4

3. C2 4. G16

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

1. C4 2. E4

3. C2 4. G16

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

1.6 2.7

31 4. 12

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

1.6 2. 7
3. 11 4. 12

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

1. 2.

3. 4.

wlul ©|r
©IN ©o|w

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

1. = 2.

Ju

w|lul
®IN ©o|w

3. 4.

19.

50 cm

19.

20.

20.

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

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

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

o

50 cm

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

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

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

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

3. 20 4, 25



21.

21.

22.

22.

23.

#IT \PART 'B'

PAEd 3UTTTT F AT e § F sla-ar

I Y

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

2. SAqHLVUT HIfAFGeT H afed giar gl

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

4, TIGAT H Fleeed LDL garT gRafed

gl &

Which of the following is NOT true for

cholesterol metabolism?

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

2. Biosynthesis takes place in the cytoplasm.

3. Reduction reactions use NADH as cofactor.

4. Cholesterol is transported by LDL in
plasma.

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

1. AT dHIfASRar

2. 3id:AfRASar T HeTRRAwdr, glar

3. IATHIABAT d2T Heell Terded, gt

4, AT grifRsar

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

1. Only endocytosis

2. Both endocytosis and phagocytosis

3. Both endocytosis and membrane fusion

4. Only pinocytosis

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

3oTehT YT EAaihar W AR g1 9 3,

AT PledT  SAFASS, HAFHSR, Tw

SAFESS AT 3FAIRAT o # R{ela g1

3Tl 39T TqerIar3tt W ImaRd @FT Huat

H ¥ ST @ el R

1. FAfaar > e > oW STFass>
Pl SATFATSS

2. TS > Fided SATFASS> ol
SATFATSS> AT

23.

24,

24,

25.

25.

3. oW SEATSS> ifadielT > FAlfaar >
Pl SIATFATSS

4. FATAAT > FoWl SATFATSS> hisel
STATFATSS > HTFHTSTeT

The solubility of gases in water depends on

their interaction with water molecules. Four

gases i.e. carbon dioxide, oxygen, sulphur

dioxide and ammonia are  dissolved in water.

In terms of their solubility which of the

following statements is correct?

1. Ammonia > Oxygen > Sulphur dioxide >
Carbon dioxide

2. Oxygen > Carbon dioxide > Sulphur dioxide
> Ammonia

3. Sulphur dioxide > Oxygen > Ammonia >
Carbon dioxide

4. Ammonia > Sulphur dioxide > Carbon
dioxide > Oxygen

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

1. 3raRafda w®ah

2. aftia gefr

3. &7f¥a gl

4, URH & 1R¥T TUT deurara afda gl

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

1. remain unchanged

2. increase

3. decrease

4. initially decrease and then increase

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

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

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



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

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

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

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

1. TeH 2. 3. homologous recombination.

3. TURITSTT 4. RS 4. mismatch repair.

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

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

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

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

2. van der Waal and ionic interactions.

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

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

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

& ST Hehell & 38 GanT: &

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

2. SAGIETUT Foldele FaHCYT S

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

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

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

1. Atomic force microscopy edr Nenfear e ¥

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



31.

32.

32.

33.

33.

Which one of the following statements about

receptor — enzyme is FALSE?

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

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

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

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

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

1. $W JUAT ITX JEY

2. YT dUT TATSS HEY

3. THAISS Tl $W AEY

4. TATSS dUT PRATFAI0IH eTalsgles A

The —COOH group of cellular amino acids can

form which of the following bonds inside the
cell?

1. Ether and ester bonds.

2. Ester and amide bonds.

3. Amide and ether bonds.

4. Amide and carboxylic anhydride bonds

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

2. They are glycosylated polypeptides
with domain structure.

34.

34.

35.

35.

36.

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

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

e & @ AFw el fr Avead

IR T 872

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

2. e & AN YhRI A esile g
afEafaa &

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

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

Which one of the following best defines an

oncogene?

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

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

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

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

fAer Slaopt & @ feadr oFdwRt #
USRI FUTHAIRIOT 82

1. Salmonella typhi

2. Streptococcus pneumoniae

3. Vibrio cholerae
4. Mycobacterium tuberculosis

Which of the following bacteria has subcellular
localization in lysosomes?

1. Salmonella typhi

2. Streptococcus pneumoniae

3. Vibrio cholerae

4. Mycabacterium tuberculosis

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



36.

37.

37.

38.

38.

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

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

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

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

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

1. Both siRNA and miRNA are processed
by DICER.

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

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

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

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

. A

S

1
2
3. WICIEAeTd

4. TSI e faEY 8

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

1. Zeitlupe family

2. Cryptochromes

3. Phototropins

4. UV Resistance locus 8

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

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

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

1. Auxin 2. Gibberellin

3. Cytokinin 4. Abscisic acid

10

39.

39.

40.

40.

41.

41.

SHTW U H GRS USSR a7 3
iR gar &:

1. YHTOT FAN T

2. T_cd

3. IR T TIh TIA

4. HIRAAIHT & e eI de

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

1. the point of sperm entry.

2. gravity.

3. the point of contact with the uterus.

4. genetic differences in the cells.

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

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

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

Ris G TEaT & 5T S TEeE

ST IRAFEOT (nod) ST Fgaltd &1 nodD-

T =T

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

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

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

4. TESfagE A 9y fafdrsear & wenfaa
T Bl

Rhizobial genes that participate in legume

nodule formation are called nodulation (nod)

gens. The nodD-encoded protein

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

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

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

4. influences the host specificity of Rhizobium.



42.

42.

43.

43.

44,

44,

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

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

1. ectoderm 2. epiderm

3. mesoderm 4. endoderm

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

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

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

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

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

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

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

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

The transport of fructose into the enterocytes is

mediated by:-

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

2. glucose transporter 5 (GLUTS).

3. SGLT 2.

4. GLUT 4.
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45.

45.

46.

46.

47.

47.

48.

TeeIISC & 3 Iees8 Wiagd 18arT gia
arfgdr:-

1. Na* 2. Ca™*

3. H 4. CI

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

1. Na* 2. Ca™

3. H 4. CI

gRdeaes & RAfenrm Bedr # g

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

1. P680— Cytochrome begf - PC — PQ

2. P680— PC — Cytochrome bgf — PQ

3. P680— PQ — PC — Cytochrome b f

4. P680— PQ — Cytochrome bgf — PC

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

1. P680— Cytochrome begf — PC — PQ

2. P680— PC — Cytochrome bgsf — PQ

3. P680— PQ — PC — Cytochrome bgf

4. P680— PQ — Cytochrome bsf — PC

Jgehedl  qAdIToRs  dfIRT  HIRAPBT  H
HITAFI-HIT TgT AT -

1. AR & HEIAA TR HIRAHT T

2. AW} & U™ FHIRIAI s

3. aferars aH

4. IRFATHT IS

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

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

3. Celiac ganglion

4. Paravertebral ganglion

W FRAFT 7 THIeT F gaiead faazor

@ ggfolel 38 JhR g Rl g

1. Jefehlsl ARETEeR! HT BREHIRCNHTOT

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

3. ThIeT URETgH & fIT mRNA €T &
e AT

4. Tofeplel YRATGh! ol TAHTERIRCTeRIOT



48.

49.

49.

50.

Insulin increases facilitated diffusion of glucose

in muscle cells by:-

1. phosphorylation of glucose transporters.

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

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

4. dephosphorylation of glucose transporters.

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

. Toer-gefdaa aemeria

. Follel gagoT

. SN-gATaRoT s

. IRAhIgeT TR

A W N

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

1. Sex-linked inheritance

2. Genomic imprinting

3. Gene-environment interaction

4. Cytoplasm inheritance

oot Ut F T FiA-ar T AL g2

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

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

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

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

51.

51.

52.

52.

INCORRECT?

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

2. Polygenic  traits  often  demonstrate
continuous variation.

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

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

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

2. X"y
4, XMWY

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

3. X"y

2. XMWY
4, X"X"TY

AT AT F F HiT-ar TEr 781 &7

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

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

3. RIS HYGTT FHAGIASAT & TR H
& Bl

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

Which one of the following statements is

INCORRECT?

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

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

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

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



53.

53.

54.

o4.

55.

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

SR g3 AT

1. 3EffaesT 2. saIfeger

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

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

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

et o o & @ R

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

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

Larva Phylum

(@) JAmphiblastula | (i) | Mollusca

(b) Nauplius (i) | Echinodermata

(c) Glochidium (iii) | Porifera

(d) Bipinnaria (iv) | Arthropoda

(v) | Annelida

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

56.

56.

57.

57.

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

1. Sundaland

2. Tropical Andes

3. Brazil’s Atlantic Forest

4. Mesoamerican forests

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

1. 57 Fee 2. FHISAET

3. frarenfsar e 4. ATH

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

1. Jim Corbett

3. Keoladeo Ghana

2. Kaziranga
4. Manas

gferor AT aur nhieT # T & venfa &

qg el FAGA & Sfared 9d T g1 adAT

A & IYUR R, 38 SfaAT Hr Ssaad

Hg Oredr T #§ O T 872

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

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

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

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

Fossils of the same species of fresh water

reptiles have been found in South America and

Africa. Based on the current understanding,

which of the following is the best possible

explanation for this pattern?

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

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

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

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



58.

58.

59.

59.

60.

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

e qaiegAe P 7 & FHa-ar 7g 2

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

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

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

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

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

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

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

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

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

e fawat & & fhas fov pepe alfesd

TETOT T 3UYNT 3UGFAdH 82

1 ar ¥ 3% FHE dU & TAE T
dfed gl

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

. & §HE § 9T g §Hg THAI: §ied Bl

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

w

N

The use of Kruskat Wallis test is most

appropriate in which of these cases?

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

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

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

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

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

60.

3. veft ar st
4. vefT aRwT sfEat &

The utilization or consumption efficiency of
herbivores is highest in

1. plankton communities of ocean waters.

2. mature temperate forests.

3. managed grasslands.

4. managed rangelands.

61.daTr Hooll fhor & 3eelelal & R Fay
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AEIH A iR T SRS & AT
# Fold W T & F *la-ar sfea forar
STAA?

1. JoEYTiee el Toidrl

2. AUEATTAS WRIg T9T|

3. HA T g gram|

4. YRIg TG =T8T grom|

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

1. Adventitious roots will form.

2. Adventitious shoot will form.

3. There will be no root formation.

4. There will be no shoot formation.

Sfaroy & 3mdeT Heheshl & WY eI H

fAFcR amedor & TR FH R W A

FUAT H H FloA-AT T AL 82

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

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

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

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

Which of the following statements is NOT true

regarding the closer affinity of Archaea to

Eukarya than to Bacteria?

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

2. The initiator amino acid for protein synthesis
is methionine in both Archaea and Eukarya.
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3. Histones associated with DNA are absent in
both Archaea and Eukarya.

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

ffeerha Follelr faar & 393 g arelm

FoshH Siell HFTA TILLING Bl foiesd 7 @

HiT-AT TILLING #H S 37T 872

1. ISFARIA-ATCIT FITAROT GaRT T-DNA
AgeleT

2. Ac/Ds 3@¥al HI IUART Xk ST
CECE)

3. $urse AT Tewlelc & AT IcTRTTTeAT

4. JeFAVARNT EART Slidgedeh FIAOT

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

1. T-DNA tagging by Agrobacterium-mediated

transformation.

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

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

Which of the following is wild relative of
wheat?

1. Triticum monococcum

2. Triticum compactum

3. Triticum vulgare

4. Triticum boeoticum

A W N e

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

. AsTragiod  DNA Eell$

. QI TIeT

. Tdr aeiaer &1 gl gelca

A W N -

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

1. Radiolabelled DNA probes.

2. Protein structure.

3. Optical density of a solution.

4. Label-free bimolecular interaction.
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e & @ Fad FA genfa Hr Awar
g & S 38 fGeus & fov S ardr § 2
. afaftea gz

37c9 BRIT &THAT

3req Oy fRufa

. W AWK el

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

2. Low dispersal ability

3. Low trophic status

4. Variable population density

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

FUAT H q -1 TE &2

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

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

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

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

Which one of the following statements is correct

for amplified-fragment length polymorphism

(AFLP)?

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

2. PCR amplification followed by digestion
with restriction enzymes.

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

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

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

3. 1In2 4. Inr x 2

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

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

3. Aln2 4, Inr x 2

Fa oids A& TTOd-R@eRa o &

TATAE FHHAEN T FgAdH FAI A TEAA
EARIPET Y
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frarsoT shfeser quiardYy g
. arHefA

HeldHq
. 3SUThfeTYr Il aef

A W N B

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

1. Temperate deciduous forest

2. Grassland

3. Ocean

4. Tropical rain forest

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

. gedi gfaafotar aofaTen

. TR qOTATET

. e e qotaTem

TSHA HHATT

A W N P

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

1. circular dichroism spectrum.

2. UV spectrum.

3. fluorescence spectrum.

4. Edman sequencing.

49 \PART 'C'

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

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

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

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

4, U B-FAS IR URHAT Fal & FoiaT gl
efachg auT ey UiAeT 3Fal & gfdde
U GaRT B-A1S & YR & AU grer
gl
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Indicate which one of the following statements
about nucleic acids and protein structures is
correct.

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

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

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

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

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

1) 2 ) .
£ 5 E S
g g

b3 2

g g

§l ﬁl

a) el &7 318 FgaT B

b) Tea’t & 31f8% Hga T Bl

c) T H T T T gl

d) $sfodt & w7 FE=hg g

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

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

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

g g

: - 2 g §
3 3

2 8

g g

§l El

Substitutions in

a) loops are more tolerant

b) sheets are more tolerant

c) core is less tolerant

d) helices are less tolerant

e) surface is more tolerant

Which of the above statements are correct?

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

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

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

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

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

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

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

1. 3160 2. 316

3. 31610 4. — 3160

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

1. 3160 2. 316

3. 31610 4, — 3160

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

(a) ADP + Pi

(b) STSATSEIHIATS, Teh fagaTereh

(c) NfIMASA, T ATPTH TEHAS
(O RIRIGIES

(e) TFTaT

Oxygen consumption
 —
«—=
—

Time ——>

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

o]

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

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

(a) ADP + Pi

(b)Dinitrophenol, an uncoupler

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

(e) Succinate
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I

— -

Oxygen consumption
—_—
-—

Time —>

Which of the following describes the profile
appropriately?

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

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

IATPAT (Vo= et ohameam &1 4umol

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

IRI-~IRT &A1 vg T |fgaar &

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

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

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

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

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

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

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

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

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

CaRT AR giem &1 frdr Fufa & afg

g IV Beell &I talledAr Bl W HI=r

Y AP GidRfRASBar & 3wemd) &

Y FART AT TR &, T 7@ T

aRfeufd & e

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

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

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

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

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

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

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

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

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

1. RBCs &I WEhe-33I9faRIfd daorser

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

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

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

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

X & YT 37°CH. & 30 Aac & T Fvar,

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

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

retain a small anionic fluorescent probe (x)

inside the red blood cells (RBCs) suspended in

phosphate buffered saline (PBS), pH 7.4.

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

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

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

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

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

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

1. AB,Caa D
3. AT ATdar D

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

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

M (mother)

=2 -—-—> - -

F (father) I

M F A B C D

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

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

a

Number of cells

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

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

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

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

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

a

Number of cells

Time

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

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

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

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

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

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

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

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

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

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

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

4. Both may have choline as head group.

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

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

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

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

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

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

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

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

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

Glycophorin  of red blood cell (RBC)

membrane spans the membrane only once and

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

With the help of antibodies (labelled with

fluorophors) against N-terminal and C-

terminal peptides, orientation of glycophorin

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

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

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

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

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

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

t(mink 0 20 40

JFAEAT THe A TAd  gfddAeT Fr
qgTe:

1.
2,
3
4

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

t(min) 0 20 40

Identify the pattern expected in the engineered
strain.

1.

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

gfdersieT 3iAfdfSed tRNA JoFd TiAar 3

& Ay JUTY FATIT & Fhal g1 &S Sia

20 =T tRNA ByeH @d § Uit $o

Sharopit & 3@ fAyew &1 3IwmE g S

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

39 Holld TR 3Far & 3aee & fovu

qEC| @ F SE] o WEAT 7 ToeriaeT

$8 Jdfafsed & ard &2 FE 3cok o

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

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

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

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

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

Choose the correct answer.

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

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

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

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

A. DNA UTfa#RsT 111 2T DNA fordier

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

D. Rec AT RecF

gfehaT & 3WIFd TeollsAml H T Fasr ay

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

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

A. DNA polymerase Il and DNA ligase

B. AP endonuclease and DNA glycosidase

C. Mut Sand Mut L

D. Rec Aand Rec F

Defect in which of the above enzymes impair
the process?

1. A/B,andC
3. Aand D

2. Dand B
4, Aand C

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

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

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

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

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

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

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

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

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

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

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

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

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

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

o suar F ¥ Fla-ava T 282

1. Adar C 2. Bdur D

3. A9 B 4. AT D

88. Transposons can be primarily categorized into
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two types, DNA  transposons  and

retrotransposons. Given below is some

information regarding the above.

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

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

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

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

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

1. AandC 2. Band D

3. Bonly 4. Donly

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

Sepals Petals Stamens Carpels

[

[ B8 1]

A | C

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

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

2 (AP2) 3TeJer@ AffHcTfFdd

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

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

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

Sepals Petals Stamens Carpels

[ 1

B
I A I c_ |

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

2. Agamous AG is considered as class A
gene.

3. AP1 expressed during carpel development.

4. AP3 expressed during sepal development.

T g # fAfT e & uie A @ aded
FEIHETHRIUBN I 3eeT  fhar  arm| g
FAFBT A ¢ A Te gfasd & Ty
FATRT fohar arar| gfdsied & Sa gfafsie-

24

afFAfad &1 N-eRel dar N-CAM &
3URGAT & T 1 q@el & faw IRl &
ar WHEl # Sl fRar 9, N-heRe A
3cUREd & AT FH- A Iied U N-CAM
A 3URTAA & Y F@Hg- B YA e
gRUTAT # & HlI-8 Th & gcad I 3TadA
HHTGSAT g7

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

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

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

1. A YHE A

2. AT Y¥E B

3. YAG ATUT F1Tdme

4. YRE BIAT F1 HAWT

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

1. Strain A only

2. Strain B only

3. Strain A and F1 progeny

4. Strain B and F1 progeny

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

91.

Jfafdaad g

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

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

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

(immunoglobulin super family) and involved

in fine tuning of adhesive interactions. In

order to see the effect of mutations of N-

cadherin and N-CAM, two sets of mice were

generated. Set A - mice with mutation in N-

cadherin and set B - mice with mutation in N-

CAM. Which of the following results is most

likely to occur?

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

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

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

4. Mice of both set A and set B develop
normally as other cell adhesion molecules
will compensate for the mutations.
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T fAWIO] Teh QI HIRIAT Geh T HhiAT
AT &, Uh Weh3fee Sl JoFd Toh T &
Y 3% Hollel dl THIT Il g, PIADT Pl
gRafdd &Rar & dar MdT X' F TR H
SeIdT &, St SRR TeRIgde H derd gl
30 RSN GhR H e HeAh Gl &
TR & o & fav e P [/eT §,
Fafer tH AE QU 2, & X' F
Y AEAd & g 38 [ATSHT a1 dohdr
g, & WOT #H AT Il gl foAeet rer@r
H I FiA-ar v P dAqT ‘Q’ A FI Jfa F
Ter gfafftca aar g2
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A virus infects a particular cell type, integrates
its genome into a site that contains a proto-
oncogene, transforms the cell and increases
the level of a protein ‘X’, which increases
cellular proliferation. A compound ‘P’ is
known to increase the level of tumor
suppressor proteins in that cell type whereas a
compound ‘Q’ helps in stimulating a protein
‘Z’ that can bind to ‘X’ rendering it inactive.
Which one of the following graphs correctly
represents the mode of action of ‘P’ and ‘Q’?
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RAHS 3 3TaR & AE-AIRAT 59
RO T FASA FaT § b T Taspraeder
ule # feheqrey a7 & AR e
3FS I YIUIAT Teh TXIATdhIES & ®T H
FH F Thal gl 3IWFd UROT & Fafad
o ¥ faead gl

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

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

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

T # O +i9-91 T Ter g7

1. Bdyur D 2. 7T C

3. Adar C 4. 1T B

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

Following are certain facts related to the above

notion.

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

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

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

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

Which one of the following is correct?

1. Band D 2. Only C

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

TaeT # R ALAde 9@ R@er segga-

Heh h Y A @M AT gl IRUTAT: FT

g2

1 Ueicd H qIEY 9RAue WA fasfad
glar g1

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

3. YduIe HTYRUT: S|

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

What would happen as a result of a

transplantation experiment in a chick embryo

where the leg mesenchyme is placed directly

beneath the wing apical ectodermal ridge

(AER)?

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

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

3. The forelimb would form normally.

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

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

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

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

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

(i) | FGF (a) | Patched

(ii) | Hedgehog | (b) | Frizzled

(iii) | Wnt (c) | Receptor tyrosine

kinase

1. i-c,ii—a,iii—b

2. i—a,ii—c,iii—b

3. i—Db,ii—c,iii—a

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

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

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

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

1. e AfEder

2. FanRAd Afger
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3. ARBIfGAs [afader
4. Qearafes Afader

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

1. autonomous specification.

2. conditional specification.

3. morphogenic specification.

4. syncytial specification.

FeheldT & 3UUR, THhAUT e,  gAr

afegd vy fARor A sEegHdigioe

RffcacAs 39dET 3@ &1 39 FROT

SFEFgAITAIgiold TeollgH UTCHa caRT Halq

A fefaa fear Sar §1 9fwe ganr

SERgFTeNgfeeT & HalT qrael & IR H e

N Fo FUA AT §

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

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

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

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

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

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

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

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

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

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

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

Which of the above statements are correct?

99.
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1. (i) and (ii) 2. (i) and (iii)
3. (i) and (iv) 4. (ii) and (i)

qg W AN oar g of quiaar fafea

PG BT 3BT T POAFTH T T

& 3¢ BT &1 SRFd ¥ § Hefd TS

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

et &7

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

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

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

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

Cancer is often believed to arise from stem

cells rather than fully differentiated cells.

Following are certain views related to the

above statement. Which one of the following

is NOT correct?

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

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

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

4. Stemness genes can often function as
oncogenes.

faepraeher oor & TAuRer @ aRemr wd

o aeg fAFTad g

A. SRR Teh fastes TS & gue &

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

C. fadteeT dehdll 9 IR efohar T oTet
HehdT|

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

IWFd HYAT H T HiA-ar, FURor Hir

eSAH IRATST HT g2

1. Bdar D 2. AdaT C

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

‘determination’ of a developing embryo.

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

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

C. The cell cannot respond to differentiation
signals.

D. A phase where inductive signals trigger cell
differentiation.

Which of the above statements best define

determination?

1. Band D

3. Only A

2. AandC
4. Only B

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

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

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

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

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

IRFT HUAT & T TAST 7 F Fla-ar

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

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

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

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

102.

102.

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

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

Which one of the following combinations of

above statements is correct?

1. ABandC 2. A,Cand D

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

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

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

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

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

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

e el § F SiA-a1 TEr 8?7

1. ABauaTC 2. A, CaarD

3. B,CaurD 4. A, BTUTD

Following are certain statements that describe

plant-pathogen interactions:

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

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

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

D. Phytoalexin production is a common
mechanism of resistance to pathogenic
microbes in a wide range of plants.
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Which one of the following combinations is
correct?

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

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

A. TR H, COP1 dUT SPAL Shgehrd Wkl &

T IYEHTIY H IfefFafea dgel yere
L Bl

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

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

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

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

1. AgarcC 2. AGUTD

3. Baurc 4. BEATD

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

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

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

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

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

Which one of the following combinations is

correct?

1. AandC

3. BandC

2. Aand D
4, Band D
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104.

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

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

relates the source gland/organ with its

respective hormone as well as function?

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

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

fege 9Rom & dfFer Wm H ARG wA H

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

§M|ﬁmmﬁa$ﬁﬁ®wﬁﬁﬁﬁa¥

g faead & garear i T g

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

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




105.

106.

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

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

ot & ¥ Fa-ar & T 2

1. AT A 2. AdUT B

3. 719 C 4. Ccaar D

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

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

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

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

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

Which one of the following is correct?

1. Aonly 2. Aand B

3. Conly 4. Cand D

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

A. ATEIRIAT T SR & 3T Teflet

aRareet (GLUTS) SaRT Teghrer aRafed grar
¢, S sgfolel ATET AhIOT SaRT FIfad g
el
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106.

107.

B. @S-8 Tofehlel TRaTeshi (SGLTs), Sit
ggfeleT WX R w7gl €, @rT et &
37eY TepleT aRafed grar gl

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

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

e # @ Sla-ar v wE ARG 52

1 AT A 2. ATl B

3.#AF C 4. CaA D

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

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

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

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

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

Which one of the above statement(s) is

INCORRECT ?

1. Only A

3. OnlyC

2. Aand B
4, Cand D

eRdeas & yerermeevor Hr afashear #

H IRAgA TOT TEATId &1 TSI HTOT

& aRAgeT & TN H $& HY fArerad ¢

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

B. &M & ¥ H HIRA &ed ITd &
gRacldsh @ YHEd: Alecd & & A
foehel SITaT & aur @S # g #
afkafdd gar gl



107.

108.
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C. 39 gl uRager & R #eguol #
HIRABIAT T 3G BISHF Tl q0T &
gAdH R3MT & et deal & 31 9rH
T HIfRAF3AT d aIfaiiar gar gl

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

IRIFT FYAT & HFA TS H T HiA-ar

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

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

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

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

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

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

Which one of following combinations of

above statements is correct?

1. Aand B 2. BandC

3. Cand D 4. Aand D

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

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

D. &g & Siaropsit # ey gl

T § ¥ Fla-ar v TG &2

1. @9 A 2. AduTB

3. @F C 4, CTUTD

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

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

B. Curd is not deficient in sucrose and maltose

C. The person has deficiency in the intestinal
lactase

D. The bacteria in curd contain lactase

Which one of the following is true?

1. Aonly 2. Aand B

3. Conly 4, Cand D

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

109. R

3]
Pl
Pl

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

109. Ribulose bisphosphate carboxylase (Rubisco)

catalyzes both carboxylation and oxygenation

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

initiates a physiological process known as

‘photorespiration’. The following are certain

statements on photorespiration:

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

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

C. 50% of carbon lost in chloroplast due to
oxygenation is recovered through photo-
respiration.



110.

110.

111.

D. The pathway of photorespiration involves
chloroplast, peroxisome and mitochondria.

Which one of the following combinations of

above statements is correct?

1. AandC 2. Aand D

3. Band D 4. Cand D

ART gof ¢fSe gFd FIeA w1 HDRR

gmar, Yor gfadforar, Sasd ademef uegoft

AR B AT TAT Y YhIT HI W AET H

ey gATAT o 8, H offel Johrer & fow

3% Facaiar 9 | 3§ Wetor Y

AT & U [T Sy #§ @ Fi9-91 T

e TG g7

L Q40T AF quiek HT FdeaAdeldr &
affeTad €1

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

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

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

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

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

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

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

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

T ge & RAffted wel & sy
IRRRAST: 3ifha T & Jar T Fe
A T §l SAH F HlA-AT FlcAfelg 99 F
3ifoha forar arar &2
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112.

1. +20— 2. +20

-20-] -20-]

J\

=

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

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

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

-40+
-60—
-80
-100-

o—
-20-]

-80
-100-

N

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

FhTRr HLAWUT T Yol HATRIT IR g7@

W el GaRT Friead il §: JehTere |

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

ATP fHIH| PSI W F& FYT fdF=1ad ¢,

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

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

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

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

IRIFT AT & AT TAET 7 F Fig-ar

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



112. Light reactions of photosynthesis are carried

113.

113.

0

ut by four major protein complexes:

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

synthase.

The following are certain

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

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

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

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

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

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

1
3

.A,Band C
.A,Band D

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

T -G AT W1 X IORE & IORGT

1

% 3T TR 37 TAACROT @l gl

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

1

& gEX A, A TUEAIROT Jidfafsed

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

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

A W N P

A male mouse cell
translocation

c

. Holtel FHEoT
. SfeT FJereT
A affagfe

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

transgene is inserted in this chromosome 1

with
However

h
c

expressed.

p
1

2
3

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

. Genome imprinting

. Gene balance

. Sex-specific expression

4. Dosage compensation
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114.

114.

115.

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

. 409
. 420
. 409
. 409

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

A WN P

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

AAAA : AAAa : AAaa : Aaaa: aaaa

154
140
144
144

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

409 :
420:
409 :
420:

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

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

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




115.

116.

116.

117.

Shamordy U RSl fY cIaEaTe &
e A I o

1. str—gal —leu —arg — met

2. leu—met—arg - str —gal

3. leu —str—met—gal —arg

4. arg—gal — str — leu — met

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

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

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

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

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

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

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

1. 1/4 2. 3/4

3. 9/16 4. 15/16

Ugrsl digel U gURfAIA dred g1 3 Sier
AABBCC dldf T&h dod UGH & THh
3T 3caRadl aabbcc & T YHHRA
fRar arar| deueard F1aR-8a) (AaBbCc) f3-
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118.

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

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

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

1. &AM 2591 17 mu

2. ShHART: 33dAT 14 mu

3. ShHART: 25dAT 14 mu

4. ShHARM: 33dAUT 17 mu

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

as follows:

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

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

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

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

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



118.

119.

119.

120.

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

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

3. ~12%

2. ~8%
4. ~16%

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

Hornwarts Ferns Pines Oaks

D

A

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

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

. TT® TUT 9IaATeT, I8, 80T, set

B W N R

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

Hornwarts Ferns Pines Oaks

A

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

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

Lampreys
Cartilagenous fishes
Amphibians
Reptiles

Birds

Mammals
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120.

121.

121.

YU ST 97 gaT & S&HeT H oot aveet

F A Fia-ar T 82

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

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

3. 3T &F Il IUIRYHA AHT ¢l

4, AT qUT TAA GEfAT L L

Lampreys
Cartilagenous fishes

Amphibians

Reptiles
Birds

Mammals

With reference to the phylogenetic tree

presented above, which of the following

statements is true?

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

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

3. Cartilagenous fishes are the ancestors of
amphibians.

4. Lampreys and mammals are not related.

T ARSI I F 3 HRON Shar &
gﬁﬁaaﬁ:

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

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

SN S

Match the following human diseases with their
causal organisms

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




122.

122.

123.

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

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

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

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

IR 9T &

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

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

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

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

The approximate P:B  (Net Primary

Production: Biomass) ratios in four different

ecosystems (A, B, C, D) are

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

The four ecosystems are

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

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

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

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

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

ol HA AT el

A g wdge | () | aqe AgmeeeT

B. |gus waeh () | gerr greheT

C. |wus AFE (iil) | srefRrrg

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

1. A—(v);B—(i); C—(ii); D~ (v)

2. A—(v); B—(iv); C—(i); D —(vi)

3. A—(vi); B—(iv); C— (ii); D — (vi)

4. A~ (iii); B — (i); C — (vi); D — (v)
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124,

124.

125.

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

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

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

et q1eq gt

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

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

D. | s | (V) |amrar s

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

Ll NS S

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

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

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

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

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

D - #Hghadl, 3IMER HHTLA

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

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

2. A — Anthozoa, prey capture; B —

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

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

4. A — Anthozoa, prey capture; B —

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

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

3R AT F Tl BT 82

1. 250
3. 312

2. 280
4. 390

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

2. 280
4. 390

@ A HEE "dAcd (N) & d9g A
gofadr 1 @ 2 #r Feded (b) dUT FOT (d)
faar g R §1 F9 7 #or afaat w
Tolcd R 9og & IR & foieeT & O Fila-
1 e Ah g7
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High
ig dy
/ .dy
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I S
0 7 7~
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-0 ya - b
£c / - 2
EE| 7 <
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// // by
7
Low
Low N High

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

2. gt yenfaat & Jxor aifaar geica sk €1

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

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

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

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

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

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

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

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

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

T Horfel

A | ol 3ifde 0) | woteldeey

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

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

D. | yeprerardy W) | asifeafteas
HFTSidT
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129.

129.

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

A OWOWDN -

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

Associations Genera

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

Non-nodulate

C. | Phototrophic | (iii) | Nostoc
associative

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

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

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

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

e
o &
O

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

1. 0.5, 0.25, 0.125 respectively.

2. 0.5, 0.5, 0.25 respectively.

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

gfaeget & arfAer & yenfadl AdarB & fav,

qTelel &1 qaT Sfaedal quTE HA §

Ka =150 Kg =200

a=10 B=13

iguenfa gfaegel & dedr-diear giad=

& TER FicreqeT ST IRomH gHem

1. gomfa A Sfiadr g1

2. 9ot B Siadr g

3. gl Yol Ueh TYRT JEOEEdT W)
RGECUN

4. ST YSTAAT Teh AR AEEdT )
RGECUN

. For two species A and B in competition, the

carrying capacities and competition co-
efficients are

Ka =150 Kg =200

a=10 p=13

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

1. Species A wins.

2. Species B wins.

3. Both species reach a stable equilibrium.

4. Both species reach an unstable equilibrium.

. YA GANTUT T A Th ST A goA

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

High

Low

Time

gdaTe A, B,C,Dg

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

2. A-3T 3TFeTe fRAIATTT, B -
Samifas TR, C - A 3iTFdietT
Higdr, D - &1 Adrell 39 AR
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132.

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

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

In a lake subjected to progressive

eutrophication, temporal changes in the

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

High

Low

Time

The parameters A, B, C, D are

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

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

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

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

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

(a) (k)
fitness \ fitness | ————

frequency frequency

39

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

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

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

fitness fitness

L/
|

frequency frequency

(c) (d)

fitness fitness

T
S

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

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

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

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



134.

134.

135.

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

1. A 2. B

3. C 4. D

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

QHEATEGEAT AT &
1. 1.0.
3. 0.67.

2. 0.5.
4. 0.33.

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

3. 0.67.

2. 0.5.
4. 0.33.

gt A, B AT C & HEKET Hsicdl & HATET

Td YEROT 1 e arfoer geidr §

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

SRIFT F MUR W ot et 3 & Fa-ar

ey 82

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

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

3. gollfd AGUT Bal J[ood st gelieh &,
St gollfad C ThdATT e g2lTdr gl
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135.

136.

136.

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

The following table shows the mean and

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

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

Mean ¥ 530 |7.05 5.30

Variances® | 5.05 |0.35 50.5

Based on the above, which of the following

statements is correct?

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

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

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

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

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

eMEThdT o lacz ST & oy viEafafesT

gfaRrel ST & g 3fAwRra DNA &

afestase fhaT| gaTg HIfRIFET & cofeaAs

@ A & T 3gAd fhar I, 3§d e

ufFafafes, X-ama aur IPTG Jafdfea

ATETH H Tolfed fondm amam 2T sfrem-ead

drelel fRaT =T 9T & IROTH (AT

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

oI AT &7

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

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

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

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

In a typical gene cloning experiment, by

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

of lac z gene. The competent cells were

allowed to take up the plasmid and then plated

in the media containing ampicilin, X-gal and

IPTG and subjected to blue-white screening.

Considering all plasmids were recombinant

which one of the following statements

correctly describes the outcome of the

experiment?

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

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

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

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

QeI TG dAT A fhan3it W R a1

5T RUAT H F T YT Fr QT R

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

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

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

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

From statements on protein structure and

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

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

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

3. The circular dichroism spectrum of a

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

predominantly B-structure.
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138.

139.

139.

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

U9er$s KGLITRTGLIKR &7 31efshal 3rfeaerd:

eTRa frar o1 gear &

1. AT USH« 3GHYUT GaRT

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

3. MALDI MS/MS Gea#Tel JUIATA AT

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

The sequence of the peptide KGLITRTGLIKR

can be unequivocally determined by

1. Only Edman degradation.

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

3. MALDI MS/MS mass spectrometry.

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

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

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

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

M 10 @ 10

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

L/

10y 60 10

M 50

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

1. 75 2. 50

3. 25 4.5

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

1. 75 2. 50

3. 25 4. 5

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

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

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

3. AFLP 4. EST-SSR

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

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

(take t0_05:2.1)

1. Values lower than 4.0 and values higher
than 5.6

2. Values lower than 3.20 and values higher
than 6.40

3. Values lower than 4.38 and values higher
than 5.22

4. Values lower than 3.22 and values higher
than 6.48

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

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

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

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

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

IRFT FUAT H T PlT-T TeT 82

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

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

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

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

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

Which of the above statements are true?

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

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

(i)

(iii)

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

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

FETSH JAT Tdell R goTel T
HATT FTITeT qouTelf@ehT

el A

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

1. Only thin layer chromatography (TLC)

2. TLC and gas chromatography

3. Paper and thin layer chromatography

4. Only paper chromatography

145.

145.

SheT & Iigdt & 3cdeel WA H Th

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

JafdfSea afged DNA  dar kv S

CAREARIEL] FedIerss 3w

McaFalfay HI TdcaAAeldl TGl FIAT §)

& AT Th SiA-ARTd HHSIA YeAdfsled I

g foRar mam| afe afgsia DNA & w&g

SﬁFTé?HaTneoTGﬁHQ@BTWHﬂT?J?

farRd & @Held v 3EHEsd oot

(IEfTo® THATHR) Gl ged g, TI9T &

garfad aRomA & IR & e sy # F

SI-HT Teh WG QT 82

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

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

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

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

In an effort to produce gene knockout mice, a
gene targeted homologous recombination was
tried with the exogenous DNA containing
neo” gene (confer G-418 resistance) and
tksv gene (confers sensitivity to the
cytotoxic nucleotide analog ganciclovir). If
the neo” gene was inserted within the target
gene in the exogenous DNA and considering
that both homologous and non-homologous
recombination (random integration) is taking
place, which one of the following statements
is NOT correct about the possible outcome of
the experiment?
1. Cells with non-homologous insertion will
be sensitive to ganciclovir.
2. Non-recombinant cells will be sensitive
towards G-418 and resistant to ganciclovir.
3. Homologous recombination will ensure
that cells will be resistant to both
ganciclovir and G-418.
4. Homologous recombinants will grow in G-
418 containing media but will be
sensitive towards ganciclovir.
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7T \PART 'A'
T & O Pl a1 [Jve &
1 % 2. TRH (TYSTHR)
3. aier 4. §regeast
Of the following, which is the odd one out?
1. Cone 2. Torus
3. Sphere 4. Ellipsoid

TH o Fgl P ERd I & 9E 1000 &
3F qEah &, WA A e AL, 3HE
9 1000 ¥ HH YEAh gl AMar o gl
<&k ¥, T & W HA § FA Th [Tdh
39T 7| TG 577 ¥ Fad T HUT T
g, a9 U & U fohclell Ecsh 87
1.1 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

A dgfeld U Ad =l o dgld i fgem &
A% BTH 5 foell & uggeh &1 98 g B A
AWW@ﬁ?ﬁﬂmﬂ?ﬁ%lw
agraga?{AﬁBaa;mﬁr%ﬁﬁqgﬂm

(@efr arfar 3aRaaT §)?
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

3eled UhET Jedlel Tohicodl Toleehl Fedieh
B ; g 30 RE I N AR TS
¢ foF gpfcadl & Fog qoifies AT ared x @
y fdaies w & Rea e arer smen &
8 T T 8T & AT §

1. 1—7n/4 2. 7n/4
3. 1—-nx 4. 7

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-—7z/4 2. /4

3.1—-n7x 4.

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

H dXE & 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
%change ) (2014) (2015)
over

previous +10 +10
year 107

] E

year
75 -

-10 l
-10 10

B Physics Chemistry [ Biology

IRFT A T [T F F wla-ar ey

fSeper ST GFar g2

1. #ifas emeT F 3T gt arer faganfat
T ol FEIT 2015 TAT 2014 H FHIA B

2. 2013 & 31981 2015 F AT faAT & 3cdor
gt arer faenfdat v e w7 B

3. 2014 & 39 AT & 3T gl arel
et v dear 1 qoen & 2015 &
AT AMET H Secdiol glet arer fagnfda
$r FEAT FT 3SR FAT AR

4. 2014 Sig A F 3cdoT g arer
faeanfdat i gear qur 2015 # &ifas
A H 3T gl arer faganfiar &
T&IT AT




% change y (2014) (2015)
over
previous +10 +10

ear 10
Y 8

year

,10 -
-10 -10

B Physics [ Chemistry [ Biology

Which of the following inferences can be

drawn from the above graph?

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

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

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

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

T 19 =9 2 # Jeoe & fAU =geTa# e
ATl T 3TTThdT &2 Teh dTel T dicad & o

T fAFh P g 39 Rg W & ag a5
feufa & ar 3= el & gu

Fig-1 Fig-2
1.1
3.3
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.

5558

Fig-1 Fig-2
1.1 2.2
3.3 4. 4

9.

10.

10.

11.

7T & & 9T sin(05°) & AT &

ey §?
1. 05 2. 0.5 X =
90
3. 0.5x — 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

$H %A H W AT IR9M?

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

What comes next in the sequence?

ADARN
1.“ 2. v
3. - 4. q

fAee 3R G &1 gar 1:00 pm & IREH
H, 3T 6 Eel H fheell IR Ush qa@Rk &
40° T HIUT FATII?

1. 6 2.7
3. 11 4. 12

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

1.6 2. 7

3. 11 4, 12

T # @ FlT-T1 FUT dIfehed &7 T Tad
g?

1. # gA Heg ST §

2. # Fer-shel T SerdT §

3. # Jer-shel T Sieldl §

4. # GARM IFT Sreldl §



11.

12.

12.

13.

13.

Which of the following statements is
logically incorrect?

1. I always speak the truth

2. | occasionally lie

3. l occasionally speak the truth

4. | always lie

T Jed H IR & v & g W ged &
ar Sie AB 3R CD & 60° ddT 120° &l
HIUT ST g1 9 AB:CD g

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

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

1.v3:1 2.42:1

3.1:1 4.3 :2

39Te T D’ Far3

A‘ ‘A A‘ N
‘V "'0 ‘V

(A) (B) (© (O
A
= N
A o

- 4, .
NG =
Find the next figure ‘D”

A‘ QA A‘
‘V VO ‘V

(A) (B) (© (D)

. &L

3.

?)

14.

14.

15.

15.

16.

T OF H G H efeciol aiiva famar

ST §, I 38% e ATCIHT Yredish &

I F FHA G gl FHH A g

1. TqeT A $9T o aTel Fel OET A § 14
T gAAT 3fefccion gl &

2. gf¢ BT & YItdieh 3fehddA wicdie &

VAR A § o 98 3fefcchoT grareer €l
3. Ifg BF & uItdidh JHfUHRdH gcdid &
12 & 3f8% g § ar 9 AT 3cdror
glan/giel gl
4. 75 " § F FS o o e @
o &l

A student appearing for an exam is declared

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

than half the median score. This implies

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

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

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

4. it is possible that no one fails.

Rt 3 ey # U MAHR FeX gl
P Pl TH gd T M AT & 0H T
MR geigell 8 g1 FleX d Forgel H
B waen 2 A g 1 A &1 Few #7v
frdeTr 19T ga & T B2

1. 2.

wlul |+
®WIN o©|w

3. 4.

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.

|l ®]|r
©lN ®o|w

3. 4,
UA® FlA H g g A eI A OS
Y & 8T 3T el & ot T gEanim F
g1 oo |&AT AT A



16.

17.

17.

18.

9 10
713 8 12
15 14
5 —
311 416
25 18
1. 10 2. 8
3. 6 4. 12

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

9 10
7 13 8 12
15 14
5 —
3 11 416
25 18
1. 10 2. 8
3.6 4. 12

ar om$ Har 3R BFE U R ¥ T e
ST €, 3Tem 40 e # Sefd Roer 30
fAee oar g1 v e dar v @ 5 Bee
gt Toll UT| fhder Aee & s1g foha, g@ar

T 3T Aperr 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

g & Memer Bew & 3maR & s
HIFHA &1 @Us gar a1 g, fo9| gvs
R @us YT § 3d% FAK 10x 10 x
5JHC AT T HRPIH el IR FE
ST Tehelt &7

18.

19.

19.

20.

20.

>
5
]
N
50 cm
1. 50 2. 100
3. 125 4, 250

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

o

g

A

50 cm

1. 50 2. 100
3. 125 4, 250
RFd T W F2, , D8, C16, B32,
A4,
1. C4 2. E4
3. C2 4. G16
Fill in the blank: F2, , D8, C16, B32,
Ab4.
1. C4 2. E4
3. C2 4, G16
qEI3t & @HeAd (5,6, 7, m, 6, 7, 8, n) H

IHIAMOIANT AET 6 TN Sgeleh (ASH 1T

IR 3Tel QTell 3h) 78 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
mXn=

1. 18 2. 35
3.28 4. 14



21.

21.

22.

22.

23.

23.

#IT \PART 'B'

o FIARBT & 3eX edrendr fasroy
4y SHY AT &

1. A IR

2. IR AT TAT HETRITAHT, alat

3. A:HIRASAT dur Breelr FHeldd, alar

4, AT grAnIfRAHar

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

1. Only endocytosis

2. Both endocytosis and phagocytosis

3. Both endocytosis and membrane fusion

4. Only pinocytosis

sfafafeda e 3cHRET R 3 &e
FLAT &1 Th cHEAT TEHS 30T & faeeT
WO H FE T W YNE Sdr g?

kg

k k
E+ S [£.5] == [EP] =—=>[E+P]

t !

ks

1. ks 2. ky
3. ks 4. Ky

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

k K )
B+ S 1 [ES] < = [E.P) < 2N [E,+P)
L 1
ks
1 k 2. ks
Rt & N-cfiear & vafesr &7 &1 3T

e H fgrela wafeest (HDAC) T 39R®
FH HH BT gl 3@ Ufhar & BEaa &
FIA-TT THAT 3Fel FiEATdT 82

1. asa 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?

24,

24,

25.

25.

1. Lysine
3. Asparagine

2. Arginine
4. Histidine

ST # AGT A fFergdr, S & UEt & @y

3Rl 3T AT haT R AR &1 ar 3,

AT FieeT  STATFATSS, IS, Tewl

IAFASS AT 3FAATT S &F el g1

3T 39T fqeraan3tt W 3mRda fAeT wy=r

H Y P ar @l

1. ¥FARAT > HFAST > ToW SATFASS>
Pl SATFATSS

2. HTFHISTeT > Pl STATFATSS> o
SATFATSS> IFAIAT

3. oW SHFASS> JTFdied > 3FAear >
Pl SATFATSS

4. FNAAT > Ted SATFATSS> hidel
STATFATSS > HTFHToTeT

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

DNA # gfdep-Ioolsh #sfell o Jfe-aad &ifd
FUR Aqrey gl &

1. HEAAE AT G ganT

2. &R 3T &IfAGUR garT

3. WHSIIA Y=Adfslel EanT

4. FYIA TAFUR eanrT

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.



26.

26.

217.

27.

28.

28.

fceral & Wfeal & ured fAwRor & dor
fpar a1 ddar § dur fdwer afa aRefad
& ST Hehell § $H IR

1. SAMIS g FEAGHA

2. HAAIETUT Soldclel HEHENT

3. URATHA Folerclel GEHG

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

Te[hlaT AT derelel alell JiafdfSed e Ares
# Sareh Bl H o &1 T F &
g W ptFerass & ifeaiaa

1. 3Rafda wafr

2. aftia gl

3. a1 gl

4. 9 F &1RAd qur deueard aftd gl

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

1. remain unchanged

2. increase

3. decrease

4. initially decrease and then increase

siRNA @27 miRNA @l @Rl RNA 37aiaid

mitad g1 39% IR & fFv av G syt &

q Fi-Aa1 Th e AG g2

1. siRNA AT miRNA Glii DICER &aRT
o gl

2. siRNA @1 miRNA g4t T & Seifeeh
Nhd H ARG Y&l A § T8l ¥ g
3¢9t i gl

3. MiRNA T JThfer 3707 & STafh siRNA
srfae a1 w@fRerse 37 g

4. 3T Z@RT miRNA FHITIT &, T siRNA
oTer |
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.

29.

29.

30.

30.

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.

TE-Teollsd & IR H Y T o Fuar &

T Hi-AT T 82

1. fH TE-TeaSH & U ded HIfRIEAS
Heldoll-HTGET 819, Teh IRTHedl &1 J2aT T
RTRITAFIE SR (TealTsd) 8T 8l ¢

2. IIfOIT & 3 YR & AEI-Usollsd UTy
Il

3. AET-UeoliSHT T Hohd-UReHHAUT i
BB AGTATAl ol AlFAfeId AT ol

4, FRPRAPE G-NEAT & AT INE-TeaTTsH

el 3=aeafshar #ea

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.

PIOE 3UTTTT & v AT & @ Fia-ar

TEY A 87

1. PR SITEANOT & yAE [T
HMG-CoA REeeat ¥l

2. SIqHRAYUT HfAHIGeT # afed giar g

3. 3T AfATHAT § NADH T Jg-Ra
& T H HHF I B

4. TATGHAT H Hloeed LDL garT gRafed
gIaT &

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.




3. e & @ FA-ArT Ieol H AvSaH

RATST T 82

1. FRAF-TRIGIT & TUF Fod qTel PIAHT
Ush WIEIeT T IS Ueh Hecoilal hell wTgr
AT

2. HheI & AT JhRT H rdeolled gARM
afeafaa &

3. 37§collel 38 W & T Hisel Far §
S Rl FIRET F TR e A
I qehar B

4. HeSieT ag wdr 3iffegiad scaRafda
SieT § S 3caReifaar & fow fody ifrer
T ATHYG eIl Sl gl

31. Which one of the following best defines an

oncogene?

1. Anoncogene 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.

32. fArt Shawpit & & s oawar A
3URITASTAT FUATATOT §7?
1. Salmonella typhi
2. Streptococcus pneumoniae

3. Vibrio cholerae
4. Mycobacterium tuberculosis

32. Which of the following bacteria has subcellular
localization in lysosomes?
1. Salmonella typhi
2. Streptococcus pneumoniae
3. Vibrio cholerae
4. Mycobacterium tuberculosis

33. MHC @ | dar &1 1l 3B & Fo oaor
fFsTad § @9 e &, & AT J97 | MHC
W AL BT &l 38 g |
1. @l dgfhd HIfRASBT F T TWha:

3iffegea ga £l
2. T &F-HTAT JF TASHITTICS
giferIcerss gl

33.

34.

34.

35.

35.

3. Q@ HIAAIAT AT YicToTel ThST dl Feled Hlel
# gfeafaa g

4. B RIS T Tder Bieel # o 3THAcTFT
g gl

Following are some of the characteristics of
MHC class | and class Il molecules except one
which is applicable only for MHC class I.
Identify the appropriate statement.
1. They are expressed constitutively on all
nucleated cells.
2. They are glycosylated polypeptides
with domain structure.
3. They are involved in presentation of
antigen fragments to cells.
4. They are expressed on surface membrane
of B cells.

FIRIPTS THAT 3HFT H —COOH FHg HITAHT
& 3ex, oot MeYr H O fhadr @aer &
T 72

. W JAT AT A

. AT TAT TATSS IHEY

. THATSS Jar 2T 37T

. THATSS JAT HRTFAfoleh TTEIS3Ss TaeT

A W N P

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.

Rl Jda Bear & TddRa =d
GRS & &g 9o 3edifeharsii &
enfaer g

1. TSI Y JAT TegHAISIh AT Tshard
aleT AT dAT 3T AT I

. STAfeRTN 3T fhard JaT gTSsretel 3Maer
. GEEAISTS dUT STaREN 3edledishard

A W 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.



36.

36.

37.

37.

38.

38.

39.

& IR cATsHAT ool g A (3HR HywaT
@ foar fooms) fhell g\ Bedh 9iée &
Beel ol &9 & eadd 3@ UHR
AHIdTYd Frifead fhar STar &

1. sloeRmErfaw fafear

2. QfsAIUHAT gHEATTAST SarT SUTTel Riegsis
3. SerfaRrel geRrerggetr fRgster

4. ATAT ol deuard 3= gt

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.

HAwfHAT $T gsfEar groa ot a g gl
1. ST ogdr 2. 3f¥cq=r

3. #EIcadr 4. Hacadr

Bones of vertebrates are derived from
embryonic

1. ectoderm 2. epiderm

3. mesoderm 4. endoderm
e & e afe ot :Ifer = R

fady s & gu& fear S &, o @F
eIl &

1. SgAfFdRIer 2. quTRITrcemelT
3. fauiRa 4. fTaafea
During development, if a cell has committed to

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

wifFsifcry A gfafades & ek s

HITART T ITRT fAFAad HAT & TAhaT g

AT U DI Ggdlet:

1. WRIET AfHRT Becl & TUT Yeh10] HIRAAIHT
FI FIfad T gl

2. YTO] HIRABTH TR ATHRIHT FT ScTEA
A & TUT AET JIAhIe e H G HIc
gl

10

39.

40.

40.

41.

41.

3. SIS WRWT SAfeiehl FATGT JIAPIG e H Jaer
A 8, AET gldeardia SRR faeifad
gl &

4. T YSIU] chesh USHIRIAT § FeAdd
BT & 4T GAU HAT HIREHT & ar|

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.

3TN YUl URAF Joo-3tR el 589
faiRa g &

. YSHII] AL T

. &

1
2 S

3. IR & IS TIA

4. HIRAAIHT & g eI de

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

1. the point of sperm entry.

2. gravity.

3. the point of contact with the uterus.

4. genetic differences in the cells.

Raa-ded 3o gur RA-ud & Slaew &
oo gehrer-anfeat # @ HlA-ar gqg@ fAw
fsmar g2

. Ty

~

1
2
3. BleIeTa

4. QUEIET 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



42.

42.

43.

43.

44,

44,

far ugw @Al & & Fla-@r gfldges
RIECST FEAT AT AT Hehd IHATT 8
3T AT 87

1. 3Tt 2. FreakfeeeT
3. TIECIHSTeleT 4. ufeuf@es 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

R IR TTaAT & HET AT TEESH

ST IRASEOT (nod) ST Fgatd &1 nodD-

3T =T

1. T vAfed TR § ST Nod FR$ ¥ Th
TET-TATSH @A HT sl Bl

2. nod §FE & I dIar § JAr I nod
Sl A 3efel@el T YR LT &l

3. N-Thfed Fefelotdiel 3afsel T Hgoraeicll
& 3R T Bl

4. TESAfagE A 9t fafrsear @ gamfaa
T &l

Rhizobial genes that participate in legume

nodule formation are called nodulation (nod)

gens. The nodD-encoded protein

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

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

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

4. influences the host specificity of Rhizobium.

IThER  qAITCohs i AT A
HIfAST-HT TgT FTuT §:-

1. Aol & HEIALA UIRE HIRIBT FAsT

2. ARGl & YT HIFAST TclsT

3. Afor e s

4. YRATHRT TR

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
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45.

45.

46.

46.

47.

47.

48.

TS & 3eX Haelal & IRded 384

AT &-

1. AIfSIA-TAT Tofehlel qRamEe 1 (SGLT 1).

2. Tofshlel URargsh 5 (GLUTS).

3. SGLT 2.

4, GLUT 4.

The transport of fructose into the enterocytes is

mediated by:-

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

2. glucose transporter 5 (GLUTS).

3. SGLT 2.

4, GLUT 4.

Ut IR # Tehrel 1 gaTEdd faEoT

@ gogfolel 38 JhR g Al &

1. Tl gRargen! T HIEHIReTRIoT

2. Ferel gRaTgeR ¥ dfdfed dHawrt H
HIAFIS ool & eI TATTAROT

3. FoTehlel IRATEH & fTT MRNA HRITOT T
e A

4. Teflet qRaTE! I FamreEmIReleor

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.

TreTRE & 3ieX eI Wiags 1 ganT gia

g PBucerss aRafka ga & &ase v
-

1. Na* 2. Ca™”"

3. H 4. CI

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

1. Na* 2. Ca"”"

3. H 4. CI

gRTeasr f1 e Beer &  gomer

AT & SR solaelal IRGgT &1 & FH
et o & Fle-ar 2

P680— Cytochrome bgf — PC — PQ

P680— PC — Cytochrome bgf — PQ

P680— PQ — PC — Cytochrome bg f
P680— PQ — Cytochrome bgf — PC

Howd PR



48.

49.

49.

50.

50.

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

o Fuar F T Fa-ar T a8 2

1. 9R#AOTcA® Femarfa fRar 3etesielr
fawar & for aReAT FeTouear & aRER
# gRuifAa g Bl

2. 3dhoilel fAATARS haET ddd 9T &Y
g T &

3. aR@mTcHS faQwar favye (QTL) & $o
Tellel OT/fIAYAT H Toh AMcHS Fed
@d gl

4. IRATcAS TAATATIHT &l AIF0T FXa
Tl Tadad: fEafaid a1 svegfed g
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.

drel QR JUT ool 3@T aTel Ueh ok Sl
AFET T STTRT F1 g2 W (y) Wl (y) &
gaTdr § JAT T (W) 29 (W) & T &1 X
qUrgE F A afed g g
1. X"y
3. XY

2. XMWy
4, X"XWTY

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

3. XY

2. XMWY
4, X"X"WTY
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51.

51.

52.

52.

e Fyell 7 § Hla-ar @@ 7@ g7

1. 3R 3TEROT & HROT el SN T
% 3HeX Hfafeh FEIOT H &7 gl &

2. ToRdl JTTEIEY o e aier & 3ufEyd atfdet
TeATell T HEAT A IE AR FHgerh gl

3. MRS LT TAYIASA F TR H
GR

4. & Tellell & forw affia gagessiar @
I ystete draetta aRufAT gl B

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.

T gRdr Sl gfada-oid [AeE wRE
(IgF2) aTel &r Tellel YWY &, AT # ATIROT
¢ St wh qad gfean, S e sre §ia
&l 3caRadi Telld @dr §, a#Ad gl T
FUROT AT T&h 3c9Rddl Tl dlell T
fawageer gfear &1 AT g7 YFR & Teller
& Sdd dd ) R g gwmrfa @ v
STTATT Sgellal &

. foior-gafdaa aemrfa

. Hollell FHE0T

. SA-93TeRoT =di=afhar

. HIAPTIGeT g

A W N e

A mouse carrying two alleles of insulin-like
growth factor 11 (IgF2) is normal in size; whereas
a mouse that carries two mutant alleles lacking
the growth factor is dwarf. The size of a
heterozygous mouse carrying one normal and one
mutant allele depends on the parental origin of
the wild type allele. Such pattern of inheritance is
known as

1. Sex-linked inheritance

2. Genomic imprinting

3. Gene-environment interaction

4. Cytoplasm inheritance



53.

53.

54.

54.

95.

95.

56.

frg oy & Tood-fdeRa s &
TAfAS AHAEN T GIaH FAA A TgAA
T aTidehdr &2

efrdIsoT Hfeaer guiardr ao

. arHefA

HAeTdHAq

. 3SUTRICHY quT el

A W N B

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

1. Temperate deciduous forest

2. Grassland

3. Ocean

4. Tropical rain forest

QTReTTaTdt T IUTRT/ZYHIT &THAT 3TITH &
1. AQGMHAG STl & Toldeh FHGE A

. IRuFg efiarsor Hfeser gt &

. geted o dfAd A

. geted aRER ffAar A

A wDN

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.

gedl & FHET YSIidl & 95% T e el
et e A el geast & & fra
gRTeT g3 2T

1. 3EffaesT 2. saIfager

3. aifdaa 4. granfas

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
aferor 3T aur kT § TE & 9o &

qg STl FOGUT & SNarA qy T g1 qTHA
TAT & FAYUR R, 39 IfadAT &1 Fsadd
AT <TTET fFT & & &1 &2
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56.

57.

57.

58.

[N

. 3T Sl SHIET # UF & Ul HT 3gael
uﬁam%rama’aa:gmml

2. gofadr o 3kl & gfaior 3ARST d&
gyarg far afe =Y smerfeal « gearfia
F Goh|

. TSl o GiatoT ARG ¥ hIAT dah
gyarg far afe =Y smerfeat « gearia
F TGoh|

gt & sfaew # o fig w afaior
3ARHT U7 AT AT A

w

>

Fossils of the same species of fresh water

reptiles have been found in South America and

Africa. Based on the current understanding,

which of the following is the best possible

explanation for this pattern?

1. The same species originated and evolved
independently in these two places.

2. Species migrated from Africa to establish
new populations in South America.

3. Species migrated from South America to
establish new populations in Africa.

4. South America and Africa were joined at
some point in Earth’s history.

Saaaydr & T aRge g el H &
o fawer T qigy g HARfRAT fr 3Tadd
TE&IT §?

. IUTHIeEg WIS

. STTSTel T 37Celiicd del

. gge_ A aeT

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

cAT-Sape & fIoua-A%-3mR Begia @

e qateAe Fest & & @ia-ar 7@t

1. fopely iy & yofaal &1 Jear 385
SAhe & WY IUT H d&A1 e |

2. et for dear @ wifed f6 a8 @
P T T Tl g & Ay =<
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59.

59.

60.

60.

3. Yol & aR-7aX & 9 dAT IHHER
glar =g

4. TRt edrg i genfa geiar @i fasheadt
gdiel ¥ 38T AT g ¥ Hafad gl
U

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.

WHTdIHd:, [FPT T r & 1T [AefAd gidr
Teh JMEET & T, 3HRT EET GIfal Hiel &
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. (Nyg X 2)/r 2. In2/r

3. AIn2 4. Inr X 2

fFT 3FHe YRl & 3T e Sfd

Bt 3 o ST §, & g

IEL=ca sfar
@) | s3rmers | () | sgea
®) | Afemm | () | vwegater
©) | senfrfeas | (i) | fgsr
@) | RRefar | (V) | 3fEe
V) | goereiEr
1. a—iii,b—iv,c—i,d—ii
2. a—iv,b—iii,c—i,d-v
3. a—ii,b—-v,c—iv,d—i
4. a—v,b—i,c—ii,d—iii

Match the following larval forms with the
phyla that they occur in

Larva Phylum
IAmphiblastula | (i) | Mollusca
Nauplius (ii) | Echinodermata

(a)
(b)
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61.

61.

62.

62.

63.

(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

faeg & W@ &= & e TET 3= &
o fFTd amEt # gdca ITadd &2

1. 57 Fee 2. FHISAET

3. frarenfsar e 4. AGTH

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

Sfaroy & 3mdeT Heheshl & WY eI H

ek IHYor & IR A Ry W e

FUAT H T HiF-1 TET A& &2

1. e TUT Gehgeh, aleil 1 HfRAHT et
H Uftegvarssa &I AT &l

2. 3T AT Feheehl H AET HRANOT & fow
UR¥S TR e dAfarsT gl

3. el AT Fehgehl, &l H DNA & A1Y
"ol fREeleT gty &

4. AT qAT Fehgepl, aledl H RNA difcraRst
TGl THR &

Which of the following statements is NOT true

regarding the closer affinity of Archaea to

Eukarya than to Bacteria?

1. Both Archaea and Eukarya lack peptide-
glycan in their cell walls.

2. The initiator amino acid for protein synthesis
is methionine in both Archaea and Eukarya.

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.

ﬁmﬁﬁaﬁa—mﬁﬁwmﬁ%ﬁﬁ?%ﬁ)
1. Zrsfesha AlAlHIHH

2. Zr3feda FIFdFeH

3. ZTBfe%H Foralk

4. crsfesha FigfewHa
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64.

64.

65.

65.

66.

66.

Which of the following is wild relative of
wheat?

1. Triticum monococcum

2. Triticum compactum

3. Triticum vulgare

4. Triticum boeoticum

JifHeeThT Folielr faae & 39AeT gl arerr

FoshH Siell HFTA TILLING Bl foiead 7 @

HIA-AT TILLING F 1 37T 872

1. ISFAORIA-ATRIT FATAROT GaRT T-DNA
AgeleT

2. Ac/Ds 3/@gal &l 3UAT Feh ¢EIIaTe]
AgeleT

3. $urse AT Tewlelc & AT IcTRTTTeAT

4. JeFAYARNT EART Sidgedeh FIAOT

TILLING is a reverse genetics approach used
in functional genomics. Which one of the
following is used for TILLING?

1. T-DNA tagging by Agrobacterium-mediated

transformation.

2. Transposon tagging using Ac/Ds elements.
3. Mutagenesis with ethylmethane sulphonate.
4. Protoplast transformation by electroporation.

ot # & Fa-@r frdr gonfa & faewar
T8 & S 39 v & fav ST e § 2
. _fafSea gz

. 37eq TEARTT &7Adr

. 37eq Oy fRufa

. T HEET elcd

A W N -

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

gl ClHlT 3fefele fafer ganr faeer & &
foraerT faeeivoT 81 Tehar &2

. AsTregiod  DNA &ell$

. QI TIeAT

. Tdr faeaer &1 ganilg gelca

A 0w N -

Which one of the following can be analysed
using Surface Plasmon Resonance method?
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67.

68.

68.

69.

1. Radiolabelled DNA probes.

2. Protein structure.

3. Optical density of a solution.

4, Label-free bimolecular interaction.

dete Hoofl fhUT & 30Tl & ekl Hae
AEIH A AT T SRS & AT
N do W e & @ wla-ar e fear
SIRHT?

. 3EATTieh HT ol
AT JIg S|

HeT TG T gra|

. WRIE AT g gren

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.

A dur Bal yidfde-gamaadr ssfod deerss
g1 3o Sfaar RuiRa & o1 wedr & I®
3ifRa &

. geargr gfaafotar gotATer

. QST gotETeT

. gfadifea guiATeT

TSHA AT

A W0 DN

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.

Yafia-gs Ged SEEdr (AFLP) & fow faw

FYUAT H F HiA-AT TE 82

1. aeRos aur -G 3usEs &
Teh TIdIolel & 39397 & PCR

2. PCR Ya¥e, deuRdld Yfdaes TealigAl &
Ty 9Tt

3. UfaeYel UeallgAT & AT DNA FT ITa,
degdld Th PCR aXOT

4, YfAEYsT UeollAl & AT DNA & 9Td,
deTRdld &l PCR @O



69. Which one of the following statements is correct

70.

70.

71.

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.

e fawat & 4 fhas v pepe difeod

q{IeToT ST ITAN 3YGFATH &7

1 ar & 3O Fofg dur & dHg THHA:
dfea &l

2.8 ¥ Ak FHE duw & dHg A ded
JHHT A8l g

3. &Y WHE ¢ AU & WHE THARIA: dfed gl

4. Q1 HHAE § U W WA A dT GHAY
TET 81
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.

49 \PART 'C'

foell Teoll$H (Twali$d 3TU] #TR = 40,000 D)

ATRAT (Voo 9Td et hameam &1 4umol

o AMATRAT HT, TeasA HT AMET = 2ug) T

IRT-=IRT §&T vd faflrse afgraar &

1. 80,000 ufa s, 2 x 10° p A fhATaR
g fAeie

2. 80,000 ufa fAsIe, 2 x 103 p A fRATaR
g dhs

3. 40,000 9fa A, 1 x 103 p A FRATER
g fAeie

4. 40,000 9fd f&sIe, 2 x 103 p AT fhaTe™
g fAeie

71.

72.

72.

The turnover number and specific activity of an
enzyme ( molecular weight 40,000 D) in a
reaction (V= 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 pu mol substrate/min

el GAROIRT Qade YT A T ekl
FFEat L g 1w ReT It a&
Ao W [ea 3ifedaa 3uaer aR=asfesr

T J&ToT TR
(a) ADP + Pi

(b) STEATSEIHIETSl, Teh fagarereh
(c) NfAMASA, T ATPTH HeH®

(d) IRITISS

(e) @fFTaIC
0 1
z |
o

Time ——>

[T &7 ¥ Fla-ar aRaer & carer
3UgFdd: adl 87

S

1. I-b; N—-d; lll-e
2. 1—-a; ll-d; Hll-c
3. 1-a; ll—-e; Illl-c
4, 1-a; ll-c; lll-b

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

Oxygen consumption
—_—
—Q
«—

Time ——>



73.

73.

Which of the following describes the profile
appropriately?

1.1-b; -d; Hll-e
2. 1l—a ll-d; Hl-c
3.1—-a; ll-¢e; lll-c
4, 1-a; ll-c; Nl-b

U fdad a3 & 30°C a9 ) IfAFIT A =8
& fow 9fq A &1 AGF Fqad For TRadeT
(AGy) —1000 Sel/HIel gl SIS A dUT B &I

Aigard  wAA; 100 FASHATEIR TI 100
fACNATIIR & ol dfewshied FFd Joil (AG)
qRAdeT FT §?

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

74, T SO % A SN A

74.

17

75.

(A) (B) (€) (D)
coo" coo~ coo~ Ccoo
| | | |
?Hz ?Hz (lin c=0
- = |
HO —C— Ccoo CH— co0 CH, CH,
| | | |
CH, HO — CH Cc=0 coo
| | |
coo coo coo
J"A:agmméaszwéwna&a
~ o

C = 3ifegelivfaee, D = e
2. A= fee, B = meaiface,

C = a-HRTIE, D = HiFaauiaee
. A= 3safdce, B = e,
C = a-HRTINE, D = HiFaaTiaee

w

4. A=fage, B = 3aifdRe,

C = HTFFATALE, D = a-FHrelveeiec

75.

Indicate the names of the following molecules

@
Coo

(B)

(€

coo~

Cco0~

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

T AEThdl of, T & AT & UiAAr 3Fa
19 3F UTAAT 3Fell @ 9fdearasT ganr
forelt et B REURar i Hediehed et
Ao fawfaa @l fhelt 9ider & forw o,
H offar eat & gfaeadd W, eiushdr o
Faar & f@ea aRaaar &1 9etor foamam)
CInEiC

" g
(-9
x 8 £

g ] g

g ET

:T g g .
E : E 3
@ ¢ g 9
< <
B &

2 4

! !

a) el &7 318 FgeT B

b) TeaRi & 31f8% HgaT Bl

) T H T T T gl

d) $sfodt & w7 FE=hy g

e) Odel # 3% F@gT Bl
IWFT HUAT H HlT-T TET 872

1. ad¥dr ¢ 2. cdur d
3. bdAT e 4, adAdTh

A researcher has developed a program to
evaluate the stability of a protein by
substituting each amino acid at a time by the
other 19 amino acids. For a protein, a
researcher has observed the following changes
in stability upon substitution of amino acids in
loops, helices, sheets, protein core and on the
protein surface.



76.

76.

77.

a 3
z 8 £
g 2 %
o s g1 .
E & E S
@ o
< 0 < 0
& B
! !

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

$fa ™ F gEae wFd g 9de
Wit & IR A Fr Y e wuar A
SlaT-ar TE &7

1. DNA & T g 3798 @i H &l &
4 qrEgIS e TR ¥

2. JUETST AT UISHIA, el T Teh AfAe
HHE & W el FAE w1

3. a-Fsferdl dur p-gcat & fig gfade
aﬁwagt—ru‘e’%rﬁmaé@a:raiaﬂa
gfaare e g1

4. TH B-AIZ AR URAAT 3Tl & FT gl
g aar g ofder 3 & gfadd
U GaRT B-AIS & Y & AU grer
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 g-turn is determined by the
dihedral angles of the second and third
amino acid.

Ig GEEAMaT § foh ool SER aifRlenr ool
F “d3 37 WET Beel & IR-UR CI &
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gRagd & fav teAT [SFAeR §1 39 e

F foTr «§3 3 F CI JIeUF TIAT H TH

Sl HAg AU §1 sl a7 @d

g9, pH 7.4 & BRHC-SHIIATAT 0TIl

(PBS) H fadifad dTel O AT (RBCs)

& 3eX Uh BT MUMeAT gTdared dels (x)

d e U TAY W BT SUGFAAH AT

FT 8?2

1. RBCs &l HEhe-3HIURITIT ofaueiel
(PBS,pH 7.4) & xa &Y 37°CH. H 30 A«
& T FsAra

2. RBCsaI PBS # x & @AY 4°¥. & 30 [A=c
& forv FeaArga

3. RBCs &I g9 Hohe-3HIUTRIUS (pH 7.4) &
X o &G 37° H. H 30 Aec & 6T FsAT

4. RBCs &I g98 Hothe-JAAIUfRIE (pH 7.4) &
X% T 37°CH. # 30 Al & fow FAR,
eI, NH, Tfg TRads FRE (Fgadiel
gRade) & I YRR

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).

SeFedeal fawoy (IV), S v guflg 3maRa
gofr fasmoy § 37°7. W ATFR F eI &
gAEARRAT (HA) W& & 3R fFree

HoeT 9fhaT gaRrT 379 9T FHIFRAAET &
3HEX YA FAT &1 IV A Far gfawd Bear
A HA & AT Feal WA HT R®
EUdeRa giar & aur oy IR @
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JadFRT Bredr & Ty IV Bieel & Tade
& fau OFAGR B 3meyd w, o
HABAT  F X IV, I ARId
HAHRAGAT, TemRAd HA & 3R
JdHET el & @y IV Beel & Taaa
CaRT AR g &1 frdr ufa & afg
g IV Beell &I taledAr Bl W 79I
Y AP Gid-RfR/Abar & wemd) &
Y FAAd w TES €, e d @ @
aRfeufd a1 <6t

L IV pH5.0 W YETaR Jeueend 37° 4.
JAT pH 7.4 X 3T 9IS RITARIIAT & AT
YT T HoldeT|

2. pH 74391 37°W. W IV &I J9=r ey
FIAPIIT & ATY G JAT HAIA &
fore sregAfa gl

3. pH5.0dYT 37° A, W IV JAT 9y
HIARIAT I AT TAT AT gt
oA S|

4. 60° ¥. W 30 [FsIe a& IVH FsATT &
3N A & d1¢ 38 pH 5.0 FAT 37° 4.
9T Oy FHIfARt F vy EfT gur

el AT gl Al Sl

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, IV 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.
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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.

cafdqal  # DNA 3fr-ufddgor  eanT
UgHle & T ofg 3wl | & fov S
g @ifth YeThdel HCdl H Tolldl Beet &
Fhad g e g T AFesT awor A
HaT (A, B, C dUT D) & Ygdmel foledsh M=
AT, F= e €|

- &

M (mother)

F (father)

1. AB,Cauar D
3. A Adar D

2. A,Bdar D
4. B,Cdur D

Minisatellites are used as marker for identi-fying
individuals via DNA fingerprinting as the alleles
may differ in the number of repeats. From the
Southern blot shown below identify the progeny
(A, B, C and D) for the given parents (M=
mother, F= father).

Y —>——>—> &

=y

M (mother)

— —>—>

.
F (rather) b s eseaon ooy

1. A,B,Cand D
3. Aand D only

,Band D
,Cand D

AN
o >
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TR dar  BrERToRRSs,  aEr
HERfafts & PeT s & F Sla-ar @@
e B2

1. Sidfh Th H Ush gdl 3+ Jeo T TN
G AR Helfdeld &, GAX H THT 3Fd
U5 TF UASS 36U & Ied Halfead gl
2. Qlel T STeRIETAT HrEbe FHg aUT
BREhE THE & AT Helldad 3wg N
Tl W AR g

3. 37 ¥ AT Ush H U hlaad & (C=C)
3drafsed g dhal gl

4. Tl # MY FHE IS &M 1 Fehell B

Both sphingomyelin and phosphoglycerides
are phospholipids. Which one of the following
statements is NOT correct?

1. While one has a fatty acid tail attached via
an ester bond, in another, the fatty acid tail
is attached via an amide bond.

2. The hydrophilicity of both is dependent on
the phosphate group and other head groups
attached to the phosphate group.

3. Only one of them may contain a carbon-
carbon double bond (C=C).

4. Both may have choline as head group.

T ¥R ST (RBC) Beall  ar
TASHHIRG, Breel & T & IR Helr Far
g dur N-fBr segdfded: siRfase g §
Jur C-f{y gsaafas g 9T 3G 8dr
gl N aqur e dwes & g
gfeRferal (FeEaRt & ogferd) i @@
& Ay Bl & IR-UR IABHHBIRA &
Ra—ag 1 WAt g ST Ghar gl
o Fual F ¥ Fia-ar T &2
1. 37870T RBC, C-fawr wfoRefr & &y
G g HeheTl T
2. UR@FId RBC, C-FaRr gfawefr gor N-favr
wferafr, 2t & @y Agfard & Feher B
3. 31&uuT RBC, N-f&r wfcRierar & &y
Aol gl g1 Fehdll|
4. RBC & SredidiRd orar N-favr gfarfarar
& |y ogferd g1 Fhell g
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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.

Fifh gfdepfad & SR HIEEIFARE
Fgcaqol HfAdT Aed §, 5 TeasAl dr
TfhTdT HI TEHAd A dTel  FHeheITTaRTdr
dwy sgEea A foRfa R o g
HHTAT Fepe9T farelr sftwer orew & &9 A
AN & TR A Fy ¥ Fea
FUAT 7 F HiA-Tr FEr AL &2

1. Fhifh eI HIRAER Mg [Farg g

el 7 grarvra: aRafda F s €
3. Fhifh HeheIT HIRIBIBT H 9T: &R
DNA gurR o9& gt g 9
TAEAS afegd et A Rw
Jiftrer gustred gl

4. 9 3w S cORmEAERSr & faftrsea:
afeaa #a §, w: @ruaror he-fawfaa
HITARIAT I JHTT Agl STl |

As topoisomerases play an important role during
replication, a large number of anticancer drugs
have been developed that inhibit the activity of
these enzymes. Which of the following
statements is NOT true about topoisomerases as
a potential anticancer drug target?
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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 topoiso-
merases, usually do not affect normal fast
growing cells.

DNA vfdspfdae & ek Fo &l giear
gedl § ST DNA difeeel & ywh-are
aifafafer garT S wigr & Srdrl 3 fafifsed
FuR a3 qarr S & S g1 e
T UrolRAT HT Ffhadr & v 8@ gferar
# famsar gl

A. DNA Giferdtst 1l aar DNA fereter

B. AP 37d:wgfdFerdsl dUT DNA TeTghlITaseT
C. MutSTar MutL

D. RecAddT RecF

gfshdT #I 3WIFd TeollsAl H A fhdger giw

IEEIEGIRY
1. A B, dar C 2.Ddar B
3. Adar D 4. AQUT C

Some errors occur during DNA replication
that are not corrected by proof reading activity
of DNA polymerase. These are corrected by
specialized repair pathways. Defect in the
activities of some of the following enzymes
impair this process.

A. DNA polymerase |11 and DNA ligase

B. AP endonuclease and DNA glycosidase

C. Mut Sand Mut L

D. RecA and RecF

Defect in which of the above enzymes impair
the process?

1. A,B,andC
3. Aand D

2. Dand B
4, Aand C

de e g Rufaar & s
faef@d &1 | TH A, ToEe Idfarsed
Th AeH A 9 fahf@d #T Il qEv A,
Te[eplel T dreferelel Al 3idfdSed ATeaH
#A;, I 7 g faensh @ awfaa ar )
foeT ey T gohl &l 3TAR & FATAT A
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Number of cells

Time

1. a 7ohiel # fasf@a fhar amm; b Tofiet
aur e # fawfEa e s c
fyansh & wfaa #

2. a TfleT AUl Ao H fahf@a fear
I, b Teeplel A fARf@d fhar @ ¢
fyansh & wfaa B

3. a faash & @A & b s aur
dtorerelst 7 faenfad foham a1, ¢ Tl #

4. afassl @ WA §; b Tefial # fafad
fohaT a1, ¢ Tl auT drorereleT #

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

Number of cells

Time

1. ais grown in glucose; b is grown in glucose
and galactose; c 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; c in glucose

4. a is infected with phage; b is grown in
glucose; ¢ in glucose and galactose

W UAATAEBA-tRNA Edew, @& o
gfderrsieT 3iAfdfSed tRNA JoFd TiAar 3
& AT IYAY GATAT g Fohel g1 Hg S
20 = tRNA BUeH @d &, dufd $o
Sharopit & 3@ fAyeH &1 3wmE g oS
TEAT & faU & tRNA (tRNAS) &
U Hold TR 3Far & A & fav
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qMET| o F SEr] o WEr 7 Toeriae

$8 Jdfafsed X ard &2 FE Scok o

1. 719 @A Siarorider WéT 7 Teeriae
3UTEYA €T &1 3refare-ued GRade ToerHe
FI TR TAT T TeLTAT H TGl &al &

2. 31 Siamp3it 7 tRNA & faw fafrse
TfAATTaSe  (RNA f&ed (tRNAM) tRNA"
@ o ToErAT & AT el B

3. o1 Siamup3i & tRNA™ & fau faflrse
TfAAITAERSE tRNA e t(RNAY &I 8
TEHT U ITARIT FT &1 3HH dc Teh
GERT Usoll$H 3MARIT tRNAY & Toerdie
FT ToCTA H IRaEfd X & &

4. g1 Samop3i &, TfAsTasd t(RNA [fueq
tRNAM &I TSETAT AT TeferiAel & A
FXAT €, ENT FRAWIT & GNIeT 3eTehr
TRl & AR

Each aminoacyl-tRNA synthetase is precisely
able to match an amino acid with the tRNA
containing the  correct  corresponding
anticodon. Most organisms have 20 different
tRNA synthetases, however some bacteria
lack the synthetase for charging the tRNA for
glutamine (tRNA®"™) with its cognate amino
acid. How do these bacteria manage to
incorporate glutamine in their proteins?

Choose the correct answer.

1. Glutamine is not present in the newly
synthesized bacterial protein. Post transla-
tional modification converts glutamate to
glutamine at the required sites.

2. In these bacteria, the aminoacyl tRNA
synthetase specific for tRNA glutamate
(tRNA™) also charges tRNAY" with
glutamine.

3. In these bacteria, the 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 tRNAY with either
glutamate or glutamine according to their
requirement during protein synthesis.

TOR, T &y, ¥ UdlcHAsd: @afd
FIfAFS TeaA3il & T T, RNA TAVOT &Hr
ot g1 fREr g R B Pol | 3USHTS
% @Y TId H TOR AT &ar gl

86.

qurEEH 3w § S99 TOR HefAd ghdr §,
Pol | & 30l &Re faufed giar &1 v
AR gdic IfFIiAT gar g, S Pol | 39-
SHS & WY T HRb & Holdel I
IfCTFT FAT &l TG e, TEURA
T 3 Faat W JIAEHT ddhed &
39T & 3o1 HIFARIAT H rRNA HLAYOT &7
TR AR R ST g1 a9 YER @I
HRAET & o 9@ RNA & o™
gR=SfeHr Awtad §l

t(min}: 0 20 40

JFAEAT THe A TAd  gfddAT  Fr
g

W=

One of the cellular events that TOR, a kinase,
positively regulates is the rate of rRNA
synthesis. TOR regulates the association of a
transcription factor to a Pol | subunit. When
TOR is inhibited by the drug rapamycin, the
transcription factor dissociates from Pol 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

Identify the pattern expected in the engineered
strain.
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IRIdeh A WATAST: &l FhR H Jafeor

fFaT ST TUharT & DNA URIAR& U4

FIRIeR® | W & TR HA FS SR

A & T B

A. ghgehrd DNA IRIAE Holled H Teh TT
¥ A9 H gl g TUE W
Holieerd gid &l

B. 9fAURTcRe I RNA 3ffshA & ST Ugel
CDNA & Jcarac Ieif@d gl alg
ol & T AT B &

C. UTdIRTAR Ueh Gidfelld vd fRIqehed TshA
CaNT Ueh RNA HEIE § glahY arfaefier
gd gl

D. #iff DNA URIR& U&h widfafd Twd
gt gshA garr aifaeher gia & feer
URTcReh T ichia dear & w3l o gig
el g1 Hehll|

o Fuar # & Fla-anva a@r g2

1. Adar C 2. Ba@ar D

3. A9 B 4, AT D

Transposons can be primarily categorized into

two  types, DNA  transposons  and

retrotransposons. Given below is some
information regarding the above.

A. Eukaryotic DNA transposons excise
themselves from one place in the genome
and integrate into another site.

B. Retrotransposons are RNA sequences that
are first reverse transcribed into cONA and
then integrate into the genome.

C. Retrotransposons move by a copy and
paste mechanism through an RNA
intermediate.

D. As DNA transposons move via a cut and
paste mechanism, there can never be an
increase in the copy number of a
transposon.

Which of the statement(s) is/are true?

1. AandC 2. Band D

3. Bonly 4. Donly

MRNA HRANOT AT FAIY 3HefsTd A Teh
e FAFT PP agfoa ATP, e p-
T T ogel 8, & TY FSARA fohar Imm|
gRuyFd mRNA &, 396 & & IHER,
Af3rest P FgT W Uhe gem?
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An
synthesis and processing was incubated with
%P labelled ATP, with the label at the p-

1 et o oRfeufadt & %P aRuwd
MRNA & Yehe eI BT Al 3fefel@el
& Rl B dUWr y HEhe fOAIRG
i &l

2. MRNA & BERERER T & HEhe

THE UhEAED:  odiold  gleT it
Jgl@e & R AE o BREhC
a8 €1

3. %p gRgeg mMRNA & 5 3T H Yehe gl

AT A 3HHT Ygell 3T “A”

4, %p gRUFd mMRNA H HI YHhe oAl

g FifF e 9fRar &% dRe Uh
“A” 31afase F1 5T ke IR Fere
&r SEf

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 mRNA
under any circumstances because 3 and y
phosphates are released during
transcription.

2. Phosphate groups of the phoshodiester

backbone of the mRNA will be uniformly
labelled as only o phosphates are released
during transcription.

3. P will appear at the 5' end of the mRNA if

only it has “A” as the first nucleotide.

4. No *P will appear in the mature mRNA

because the 5'-terminal phosphate of an
“A” residue will be further removed during
the capping process.

. Rafas 37 3ER HT AE-EIRAT 39
YROT T FHAIT T § & v i
ule # [Ahe-gIEy T & FARR eAfaw
3FS T YIUIAT Teh TXAATdhIES & &I H
FHH F Hhdl gl 3UWad urom § Fafd
$o HYT Fetad gl
A. XeAAF 3F & T 3Td AMET & 3UAR

U [AheTy JHFT H Th 8T G
& TRE YATAAERIT HIr § TUT TH g
qrg T YeRicdfed T YR$T &1 Hehell El
B. YA 3%al & U+ 3Td AMET F 3UAR
T Y YHHA H Uh [Tohesy vopd
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dr g YATATAERIT Har § TUr v g
g &1 JeRicdfed & IR g bl &
C. YeAfash 3l &I 3UIR AN IEY
YA T YHIT STeldl § JAT AR A
ey TR F Td4 FRIOIT FIT B
D. e 3Far & Teh 3Td AMET & 3UAR
forelr off ToTsher 1 AT GIEY WIS FY

ST HRIOIT T B

T & & *la-ar tE TEr 82
1. Bdar D 2. AT C
3. ATaT 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. Only C

3. AandC 4. Only B

e ey A wWriesitHE o0 fahE &
ABC JdieTel & 3eTdR

Sepals Petals Stamens Carpels

[ 1

B
A | C

%g Silel/37edsT FReh 3al. APL, AP2, AP3,

AG 31fg, afFAafad g1 Fd syar # § Fila-

a1 T " 2

1. 9EF &l T4 UGS & fah & ek vaeer
2 (AP2) 3ieloid HfegiFad

24

90.

91.

91.

2. WIHH AG TH AT T St AT ST Bl
3. 3737 A& & a1 APl 3ifficafedd
4. 9EY g & AP & SR AP3 3ifReafaad

According to the ABC model of floral
development in Arabidopsis as shown below,

Sepals Petals Stamens Carpels
A | c

several genes/transcription factors e.g. APL,

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.

T fAWIO] Teh QI IRIAT G T Hshfdd
AT §, Th Weh3iee Sl JoFd Toh T &
Y 3% Hollel & THT HIAT &, PIABI Fl
gRafdd T § dA7 T X° & TR &l
Serdl §, Sl IRIAS JTRigas & Serdr gl
30 HIAI YR A e HeaAsh Hdal &
TR & Jo & fav s P R[_eT &
Jefe e AfTE Q@ WET 7, S X H
AT HET & gl 38 [HAShT s Fehar
g, & RO F g Far ¥ e ot
H A dla-ar v P dAr ‘Q Fr & Jfa &

Tgr wfafafeca &ear g2
1.5 2,
B
K]
?
o
5
3
8
R
P + + - + - +
Q - + + - - + +

% Cellular Prollferation o % Cellular Proliferation

.

+
+

% Cellular Proliferation

1l

+ +

-]
-
+

L

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

=}
fo)
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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’?

|ual

1, 2,

% Cellular?
]

I

)
I

=]
+
+
%Cellular Proliferation g % Cellular Prollferation
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Ca?" - FIfAFT-RRAFT 3MHTA FT FeReT
Afead aXd § qur HRAT & 3ESN 0T
& gRafdd # ofor o & v HAgcaqor
HIAAT e HIA 1 3Uholl HIAT & cAfhT
HIfARIT T THAROT FIfAST Tdg #H N-
Felldll & UhesT & Y FelAd: TgEead
€l N-CAM (df3ehrs aIfAeT 3sieT 310]) Ig-
SF (SFFgITcligield HAETEHE) &I glar & adl
IESTA IAIAThaT3 & FEH-FHERT H

5 . afFAfad &1 N-eRel dar N-CAM &
: SeqRadelt % g A w H A aRE &
HHD H & W F o R oam, N-deRe o
I saRadd ¥ Y FHE- A IRY FA N-CAM

# 3cURGdT & WY HHE- B GRd| e

uF gder A A fer & gde A @ e
FEIHETHRIUBN I 3eleT  fhar I/l Sof
FIAFIAT A d¢ H T fdeal & YT
FeARA fRar aram gfass & S gfafaa-

gRomaAl § ¥ F9-T e F "gea i 3TIdH

HATTT g2

1. IRTAF Tqhrd & THg A du1 g B =t
& g AW

Tofed AGeThIOt A Famed fRar aur
9 Fag A 39 gE&qd R, s (i) 9oiE
AT (i) g B (Afe [T &7 g wa wite)

2. URfAF fahrd & THE A % IRA AW W’
g B & gRedl #T AURCE: A gl
o 9 diE¥ead & R[ew #  HAg

92.

IT (i) 9¥E AXB & FL I & g T
PRSI & Ty Femar ar| gfasi-Tufed
FETHETRIOT  hr JEfhar A T HIfRH
TeRIgael Aar g7 A e & fra gde
N TR FiwEa gl

1. A YHE A

2. AT Y9 B

3. YA ATUT F1 T

4. YRE BIAT F1 HAWT

In an experiment peritoneal macrophages were
isolated from strain A of guinea pig. These
cells were then incubated with an antigen.
After the antigen pulsed macrophages
processed the antigen and presented it on their
surface, these were mixed with T cells from (i)
strain A or (ii) strain B (a different strain of
guinea pig) or (iii) F1 progeny of strain A X B.
T cell proliferation was measured in response
to antigen pulsed macrophages. T cells of
which strain of guinea pig will be activated?

1. Strain A only

2. Strain B only

3. Strain A and F1 progeny

4. Strain B and F1 progeny

93.

feafAaart g

3. §HF A% I dfyer o & e &7 7
IATAR AR Siefh @Aag B & gy
IRfAe e & A5

4. 3T & T gEy Ffter e
3] eTfaqfct N, I WHE A TUT THE
B all & e AURUI: fqfad gl

Cadherins mediate Ca®*-dependent cell-cell
adhesion and play an important role in
embryonic development by changing the
adhesive properties of cell. Aggregation of
nerve cells to form an epithelium is correlated
with the appearance of N-cadherins on cell
surface and vice versa. N-CAM (neural cell
adhesion molecules) belongs to 1g-SF
(immunoglobulin super family) and involved
in fine tuning of adhesive interactions. In
order to see the effect of mutations of N-
cadherin and N-CAM, two sets of mice were
generated. Set A - mice with mutation in N-
cadherin and set B - mice with mutation in N-
CAM. Which of the following results is most
likely to occur?
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94.

95.

95.
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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.

frdl IR 90T @ 39 THh HIRAHBT THg
1 fAFrer ¢ §, 3T Ifda A § B aaew
S H 3T HITAPIHT IR Fefel dTell AT
HT AT BT &1 A Tg T T g R
ST 3pHE F I § T

1. e Jafader

2. FeTor AfAder

3. ARHIfaaEs fAfader

4. Rwarafee Afader

If you remove a set of cells from an early embryo,
you observe that the adult organism lacks the
structure that would have been produced from
those cells. Therefore, the organism seems to have
undergone

1. autonomous specification.

2. conditional specification.

3. morphogenic specification.

4. syncytial specification.

o Ol # ¥ HA-G1, FdAeAdr &
Maﬁﬁ%murﬂm?rw%?

Q) FGF @ | ==
= m g —

1. i—c,ii—a,iii—b
2. i—a,ii—c,iii—b
3. i—b,ii—c,iii—-a
4. i—c,ii—Db,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

96.
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1 i-c,ii—a,iii—-b
2. i—a,ii—c,lii—b
3. i—Db,ii—c,iii—a
4. i—c,ii—b,iii—a

qieul & 3elfdleh Yoldlel U4 3HTSleled &
foreeT & Tsih @ gAfadT &L
A | sfeedear | () B1S der e T8
B. | Feiely therma (ii) ST T
C. | ez ar (ili) SO frsTTorar
CISIEE:D
3TEITEROT & §all
T I
D. | srergeita (iv) TeTSTTOTaT
&S], &
e ST &,
REEEICATLA
fawfaa gar &
1. A—(i); B - (ii); C — (iii); D — (iv)
2. A—(ii); B — (iii); C — (iv); D - (i)
3. A—(ii); B — (i); C — (iii); D - (iv)
4. A—(ii); B — (i); C — (iv); D — (iii)

Match the two columns following asexual

reproduction of plants and apomixes:

A. | Agamospermy | (i) No seed
formation
B. | Clonal propaga- | (ii) | Seed
tion formation
C. | Embryo sac (iii) | Diplospory
formed from
nucellus or inte-
gument of the
ovule
D. | Gametophyte (iv) | Apospory
develops without
fertilization from
unreduced
megaspore
1. A—(i); B—(ii); C—(iii); D —(iv)
2. A—(ii); B—(iii); C—(iv); D — (i)
3. A—(ii); B—(i); C —(iii); D —(iv)
4. A—(ii); B—(i); C —(iv); D — (iii)

qg W AR ST § 6 quidar fafea
FHIRAGIIHAT T I&T FHeT HIABIIT T FebheaT
& 3¢ BT &1 SRFd ¥ F Hefd Fo
g fAead g @ & @ Fia-ar e @@
e B2
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1. He PR R 7@ A, o e
Ueh Hehc T HIfADT Folel & T FHe
aRade T 3maeFhar @

2. T Hel PRI TII-GeTaldlaiienior
X Fehcll & TUT 31ge & IA-HITAH
HEE Y 3cdeed X Fehal 2l

3. WARIEANAY g AeRT = § &
4 A PR @, R 3
3cqRadsl &, 367 81 &l

4. FAT SNl P TColeT T TRE HrA
X THd gl

Cancer is often believed to arise from stem

cells rather than fully differentiated cells.

Following are certain views related to the

above statement. Which one of the following

is NOT correct?

1. Stem cells do not divide and therefore
require fewer changes to become a cancer
cell.

2. Cancer stem cells can self-renew as well as
generate the non-stem cell populations of
the tumor.

3. Teratocarcinomas prove tumors arise from
stem cells without further mutations.

4. Stemness genes can often function as
oncogenes.

faerraelier gor & ‘TAuRor & afRemr @
o aug fAwad g

A. FIRISRE Teh fastes s & gIe &l
B. T 3arwr fo@d o +HifQwst #
faferse Svaaf@e F1F ged g

C. fasies Tohal o AT reAfohar FT =Agr
Hehll|

D.T&h 3Tl fO@d W& Tohd FifAer
fasmetet & wafda aea &

SRFd FUAT H T HiA-ar, FuRor Hir
ASAT IRHATIT HIAT 72

1. BGar D 2. Adur C
3. AT 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.
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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

fordll <& #oT X A I T wfadaer g

# W AAae 9@ REnEr seggd-ace &

Y & @1 STr g1 IROmA: #1241 grem?

1. 9eicd # qIET RIUE EEerd [aehfadd
gl &1

2. STgT 3MI9Te &I gl =gy, 3 &9 & Th
qul aRTdTe S|

3. qdue HIURUT: SedT|

4. F QUG Feiem, F 99UG, Fdifh
FIER 95l ¥ & fuiRa g1

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 alreadydetermined.

FHATT & 3YIR, GhAUT fAHr, qur
afead 3wy Ao #  sEEgeedgies
RAffcarcas 3weT @d g1 3§ RO
SERgAITIgIo Ueollsd UftHsT 2arT Haid
# faufad fear Sar g1 9ftEd gamn
SFFgAIENgae & F&T qrae & aR # R
T FT HYA fAe=Tad gl

(i) F@ab), @S &1 il BT § or gfderet
YT ATRIAT A TA I@T gl
(ihgfassr 3meua afhddr I@d F(ab) @3
JAT THIEHIAONT F, @3 A 8l &l
(i) @z @ gfdsisl & 1Y FSA™T W
T TIAT &I FATT gl

(iv)aifaa @z @@ ufass & g FAT |
T TIAA JA&8T 0 H AT gl
IRIFT FUAT H T PlA-T TEY &2
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1. ()@ (i)
3. (i) @7 (iv)

2. (i) a2 (iii)
4. (i) a2 (iii)

Immunoglobulins have therapeutic appli-
cations in cancer treatment, infection clearance
and targeted drug delivery. For this reason,
immunoglobulins are briefly cleaved by the
enzyme pepsin. Following are some of the
statements regarding the brief digestion of
immunoglobulin by pepsin.

(i) F(ab), fragment is generated which
retains the antigen binding activity.

(if) F(ab) fragment having antigen binding
activity and the crystallisable F,
fragment are generated.

(iii)The fragment generated on incubation with
a proper antigen forms a visible
precipitate.

(iv)The fragment generated is incapable of
forming a visible precipitate on
incubation with a proper antigen.

Which of the above statements are correct?
1. (i) and (ii) 2. (i) and (iii)
3. (i) and (iv) 4. (ii) and (iii)

el AYAEY A FT T Tehlel TR 3=
¢, e IRET Fadt # Toprel & e
JA TUT T FROT F| 34 AT F g
A A, dU, TeHS IEAvor HOAS
THEAT AL &1 3 V&T0T I sArEdr g fAe
HUT JEATad fohd ST &

A. ATERIAT 1 SR & eI Tefhlel

qRaTes! (GLUTS) GaRT Jefhier aRafed gar
&, S SgfoeT amér afaer gar wenfaa g

gl

B. WIfSTA-FAR sof@iar aRamei (SGLTs), St
sgfoe oY 3R =781 §, qary naamsel &
3eX TefehieT IRafed g &l

C. o 3T # Iefehler O] ganiedd fawror
GaRT qRafgd 8id &

D. ATEUTRIGT H Tofehiel &I gfachas Afha
qRage e &l

o & & Hla-a1 vh TEr AE 82

1. A1 A 2. AdaT B

3. @ C 4. CAAm D

A diabetic patient has a high blood glucose
level due to reduced entry of glucose into
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various peripheral tissues in addition to other

causes. There is no problem of glucose

absorption, however, in the small intestine of
these patients. The following statements are
put forward to explain this observation:

A. Glucose is transported into the cells of
muscles by glucose transporters (GLUTS)
which are influenced by insulin receptor
activation.

B. Glucose transport into the enterocytes is
mediated by sodium-dependent glucose
transporters (SGLTs) which are not
dependent on insulin.

C. Glucose molecules are transported in the
small intestine by facilitated diffusion.

D. The secondary active transport of glucose
occurs in muscles.

Which one of the above statement(s) is/are

INCORRECT ?

1. Only A

3. OnlyC

2. Aand B
4, Cand D

qeq g UdMeledsh & &I $I A IhAT &

U I FO HYA e &

A. FESEAT Ao W RO @
g & IV :RERt 7 ougRer & Nfag
TGH a1 H GHAUT & 9T TIOT & alIeT
e e &ifd Tgard &l

B. 9IY grgdl & 39RYUA, ITSleleh & 3MMhaA0T
& favg #F F a3, FHE 3]
gl &

C. gawotar & fafrse aof #F 3uffra, g
aftEl A euieud geHea-EId
otfaes gfdATEl (MAMPs) &1 AEEE el
arer gfadTe AfAAT IMEr (PRRs) 9real &
ar g g

D. Al IRET & uieul H Aaroleleh FaAST
& gfdy &1 @19 ghA § wrscivafaadd
3curg|

oo TS & ¥ FiF-ar T g2

1. A BaarC 2. A,CaurD

3. B,CAATD 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.
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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?

1. A,BandC

3. B,Cand D

2. A,Cand D
4, A,Band D

gRacias & yereaver & afdehedr &

F$ INAe IUT HFATI g TP HLwoT

& URdgel & TR H $o HYA [Aead ¢

AT & SR IFENT gaRT AT
T Y BrEhe gRdcias § Agerid
de URdigd BT §, 6l 98 T A
aRafda g gl

B. W & ¥ H HIRA &ied Ud I
gRdeldd @ WHEd: Ao & & A
fTehel ST & oUT AT # gy A
aRafda g gl

C.3cd gl uRdge & &R Heguol &
HIRARIIN I ScUET BISHT oI T0T &
A AT & ATelel dedl & 3 9
T HIRAAIAT dh AT g Bl

D. Mvarg #RT ufhar # divae  Agade
HIRAAT F 37X A aRaRRa g §

IWFT FYUAT & et TS H F HlA-ar

U& HEY 87
1. ATUTB 2. Barc
3. CaurD 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
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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
104. T RAhedl & & Fla-a1 v @i If/39TH
H HAT AUA FHAT dA YR F T
HEIT AT 82
ad Ty gt TR
! rageify | armiEde | SRR Siowre ' v
Fr FRT Far g
2 -G | 3T | TRl AEafEt
DD T FpdeT
3 |geT-dqy | areEd | 3FE F gy
DD Aferp3 H ST T
Qe NS0T
4 lerdg TS | ITHTEEAT Y qHS
qeTH &ar gl
104. Which one of the following options correctly
relates the source gland/organ with its
respective hormone as well as function?
Source Hormone Function
gland
1 | Thyroid Thyroxine Regulates blood
calcium level
2 | Anterior Oxytocin Contraction of
pituitary uterine muscles
3 | Posterior | Vasopressin | Resorption of
pituitary water in distal
tubules of nephron
4 | Corpus Estrogen Supports
luteum pregnancy
105. 3A # Rufa & v Qeresa aeteh

af3hrer @1 Breoh @8 (70 mV), T ggelsl

fega Rom @ df¥er e @ 9RT w=a &

ag w1 fawa (+35 mv) & MY W geHiAd

'g'aﬂﬁmmrﬁ?rmﬁrﬁ@wﬁﬁﬁﬁa:

g faeas & garear i T g

A FRfawg I IRMAF aeadm F SR Na'-
qrefehal # Ao gie Breenr fawa v
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106.

Na" @amaedr faug  (+45mV) &1 %
aifaehier g ®ROIT e Bl

B. R 3aear # ¥ AT U= & I
Na' -arererdr efiera: 3R ufa a« aw
HH B B, TUT S oY A & 3
Na'-37TaIsT 391 Fearaeem faa a% g
er ard|

C.®¥ yg i yRfAF 3macar # K" &
Alelehc] # gig giell & U1 Bieel e o
A # I5 INOITAT e B

D. Na' - areishar & aRadell & IRee § 99,
df¥er dr WROT & SROT K* - Alelehdl H
gfg afea g & qur & s & Ay
R 3ifdeEa FRMOT giar g1

e & & Fa-a1 TH TE B2

1. A9 A 2. AdaT B

3. 7T C 4. Ccaar D

The membrane potential in a giant squid axon
recorded intracellularly at the resting condition
(-70 mV) was reversed at the peak of action
potential (+35 mV) after stimulation of the
nerve fibre with a threshold electrical
stimulus. This overshoot of the membrane
potential has been explained in the following
proposed statements:

A. The rapid increase in Na'-conductance
during early phase of action potential
causes membrane potential to move toward
the equilibrium potential of Na* (+45 mV).

B. The Na" -conductance quickly decreases
toward resting level after peak in the
early phase and Na'-ions are not able to
attain its equilibrium potential within this
short time.

C. The conductance of K" at the early phase of
action potential is increased and that leads
to the reversal of membrane potential.

D. The increase of K" - conductance due to
stimulation of nerve occurs before the
changes of Na" - conductance is initiated
and thus causes overshoot at the peak of
action potential.

Which one of the following is correct?

1. Aonly 2. Aand B

3. Conly 4. Cand D

A NGUT & A Sfgsh IHfohdT dh Fr
3T 9RSAT gfderr & guia & fow [
FUT &Y ™ ¢
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A. HTdIeT  3IihdT  ®Reh  (ARFs) Shoehid
WE gl § S AT JreIfehar dear
(Aux REs) & @Y, Sfid 3fcfel@d &l
fhaTfead a1 gAd X & forw arad gl

B. AUX/IAA WidT 3 aRa S
AFfFcaFa & gfadws @TEs @ gl
AUX/IAA JIEIAT &1 ARF 91 & a1
IEU JeJelel IA0T & d¢ F &l gl

C. TIRUAFB & ¥ 3l & &Y
gfafFafes Afead gy & FerEr aar ¢
TJAT AUX/IAA NEAT Y foerer &ar &1

D. 3ferdleT & 3fferdlisl 3TeIfshar Rl (ARFs)
& Y AHEY 26SHCASH qideh garT
3o TIAT &I HROT Tl 1

IRIFT AT & Ao TS & F FiF-ar

TEr 87
1. A Baar C 2. A,CTaTD
3. B,CaarbD 4. A,B3arD

The following statements are made to describe
auxin signal transduction pathway, from
receptor binding to the physiological response:

A. Auxin response factors (ARFs) are nuclear
proteins that bind to auxin response
elements (Aux RES) to activate or repress
gene transcription.

B. AUX/IAA proteins are secondary regulators
of auxin-induced gene expression. Binding
of AUX/IAA proteins to the ARF protein
blocks its transcription regulation.

C. Auxin binding to TIR1/AFB promotes
ubiquitin-mediated degradation and removal
of AUX/IAA proteins.

D. Auxin binding to auxin response factors
(ARFs) causes their destruction by the 26S
proteasome pathway.

Which one of the following combinations of

above statements is correct?

1. A, BandC 2. A, Cand D

3. B,Cand D 4. A,Band D

Si9 8 U SAfFT qu T dae R AT, 98
ged, M vd g 3 Jer waror gafar o
deg o 30 goia fer o 98 qu & e &g
o dUr deueard 3U-3cuig & 3H IRGdT &
HROT T o1&T0T Hf®he T & 7 | 37
U&TOT T AT & ToIv =T FUd g&drad
R ST &

A Safaq # i g -ATecH 1 3097



107.

108.

108.

B. G&I & FehIe oUT Aoy &I 3T e &
C. =i # 3T daeH & 3 g

D. & & Shampstt 7 Jeed &

e & @ Fla-ar & @f

1. AT A 2. ATUTB

3. AT C 4. CAUD

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
Regelty  aSwEdhe  Sidifrgey (Sl

Regeirg -1, 5-aTSHEhe & HidTiFHhor T

AT, Sl @ 3R FTar g1 9ladr

FRTRAT gFrr @He Fgddr Th ofew

gfhdT H URAA FIAT gl ThreT @I W

& 7 $o HY @read g

A. FEFTNER0T Td  HiFdeleld & fav
TR W T T et §

B. UShIT &GHA & TN H Teh § Jolsdled ol
AT F gRad= |

C. ISl & &RUT gRadas # &fRd
HIgeT & 50% ehRIRAHA EIRT Yo HTec
T Srar B

D. Yhreredd@sT IfAdr # gRdeash, Qe
T FAHOER AFAAd g

IRFT HUAT & AT TS H F Fla-ar

Teh HET B2

1. AgarC

3. BAurD

2. AdarD
4. Cadarb

Ribulose bisphosphate carboxylase (Rubisco)
catalyzes both carboxylation and oxygenation
of ribulose-1,5-bisphosphate. The latter reaction
initiates a physiological process known as
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‘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

WYROT qul gfSe gord Hfsat # IR

amaT, Yo gfadfaan, Sae ademdt ueauft

AR PN ATl AT gL ThI HI W AET H

ey gATT X 8, H oflel Johrer & faw

3% e 9 I 3§ Wefur Y

e & v e Faal § § Sia-ar

TEY AL &7

1. Eré-oRar 9% goteh T HagaAefeldr &
fafeerard &

2. ATel-HdeeTellel TRETidT & ofg-aRaT AH
3iTCHeT qERt & 3refer g

3. Tel-Hdewreller TIeTidr & &re-cRer oih
& NGMYOT gsh T MY 556 nm & &, TAT
3t  ag 552 nm & Y I@ar B

4. STel-HaeTMer qemdt & &d-aiar AP
3T 39T UrAfHeh T & a1 &
3fefer Bl

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.
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I IIATahr e & v 3maeas

Al & aR-=IR R TdE YR

AR Wl (COP1), Tsh E3 Fiafarafest

foere, fafa &xar g1 corl 9 & &

¥ FftT T TdT HYA Fatad g

A. SeRTT #, COP1 T SPAL shgehid WIEiAT &
Th IUHATAT H iaiddica Aol TeTT
X Bl

B. COP1 YT SPALEART Jfafeasic g WIdte
26S NfASH garT 39y & fav afdaq
& S §

C. 31 H COPL shgeh § HIRAFAAT dh
gR-4R faTa foRar S

D.%gh H COPL &I 3uiedfd  gehrer
aafgerdr A & fav  3aeTe
HGeAT Wihah! & HIAEUT I FedAd
T gl

=T TaieAr & & Hia-ar Tq@r g2

1. AgarcC 2. AGUTD

3. Bdurc 4. BEATD

Constitutive  photomorphogenesis  (COP1)
protein, an E3 ubiquitin ligase, regulates the
turnover of proteins required for photomorpho-
genic development. Following are certain
independent statements related to the function
of COP1 protein:

A.In light, COP1 along with SPA1l 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. Band C

2. Aand D
4, Band D

Tt T & Rffea wet & s-Rea
RIS 3ifhd fFT = qur ¥ @
g I | FAH F HlI-AT HeAfoig 99 A
3ifra forar arar g2
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1 +2I 2. +2|

-2 2|

my 4 my -4

-6 6

-8 8

101 10!
Time (ms) Time (ms)

3 +2 4. +2

-2 -2

mv -4 mv -4

-6 -6l

-8 -8

10 -10
Time (ms) Time (ms)

Action potentials were recorded intracellularly
from different parts of mammalian heart and
these are shown below. Which one of these
has been recorded from sinoatrial node?

1, +204 2. +20+

0— 0

-20 -20

mv 40 my -40-

-60 60

-80— -80-]

-100- -100-
Time (ms) Time (ms)

3. +204 4, +20+

0— 0

20 20

my -40- myv -40—

-60— -60-]

-80 -80-]

-100~ -100-
Time (ms) Time (ms)

FhTRI HLAWUT T Yol HATRIT IR J7@

WIET Tholl EaRT Hrdifedd gl §: Jehrerd |

(PSI), FehTRIcTT 11 (PSII), BISEIhIA by f Hepel AT

ATP B2 PSI W F& FIA fFad &,

A. AT Tur NfSewr geforamsit # PSI AfAfwRar
&g Tg PSIl AfATKAT g THEART: dfed
gl

B. PSI & P700 & T Solacle Iar Teleer
arafee § aur P700* & faIw golereleT aimey
A, HEATAT Teh FRIThel gl

C. 1 AT U1 P700 & Foll W= PsaA
A PsaB & WY T g2 E

D.PSI & YTy Y&l ¥ Tolkclgissiiadallet
TqUT b f Thel A gl dfsheh Folorelel aTe
gfed gl &1 TJ§ ATP TIVUT &7 AT
& & T NADP” &1 3qe =gl &l |

IRIFT AT & Aot TS & F Fia-ar

TEr 87
1. A Baarc 2. A,CTaID
3. A BdarD 4. B,CdarD
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Light reactions of photosynthesis are carried
out by four major protein complexes:
Photosystem | (PSI), photosystem Il (PSII),
the cytochrome bsf complex and ATP
synthase. The following are certain
statements on PSI:

A.PSI reaction centre and PSII reaction
centre are uniformly distributed in the
granal lamellae and stromal lamellae.

B. The electron donor for the P700 of PSI is
plastocyanin and electron acceptor
of P700* is a chlorophyll known as Ao.

C. The core antenna and P700 are bound to
two key proteins PsaA and PsaB.

D. Cyclic electron flow occurs from the
reducing side of PSI via plastohydro-
quinone and bgf complex. This supports
ATP synthesis but does not reduce
NADP",

Which one of the following combinations of

the above statements is correct?

1. AABandC 2. A,Cand D

3. A,Band D 4. B,Cand D

geg FIeleIH A & el HT q0T Teh Sl o
ar Tl (A TUT a) ¥ RRT g1 A &
HGA, p=0.8 AT a HT ¢=0.2 &l IH & TH
& # AL AH F ThH AT Sl TET
g 7| Bgeadr olaer & geard 9
FEase SH9ET U I ST E AAAA, AAAg,
AAaa, Aaaa JdUT aaaa. BTS-ars-IedT fAGT &r
30T A YT EfAIoT METEr Hr 3mgid
& FAW Tell Hgfd $ AT g, 1000
gredl I TH IFEET F X IRfoad TI8ToT
g&aT Y TEAT AeT H F UF & Ade §

AAAA : AAAa : AAaa : Aaaa : aaaa
409:409:154:26:2
420:420:140:18:2
409:409:144:36:2
409:420:144:25:2

PR

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
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114.
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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

THh & I F &l IAathar FRd S
(FacT HIeggs) HFAfad &1 ger 7 faer
T & off YT & 379, 9fder & icAcug
& g A gRuUfAd grar g1 v gfadew
IGT| F, HAT & FAT A 3FcANcUG T

3greYfa &I gmem?

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

Ueh FE-IYRFHHAUT AT & fav g SamEr
R & dor R T s oy &
geto e afaer go@ adr B
JR&ATT &+ qUT ‘= IFh NG &
fAfése a&a g1 ND’ favi S foear ar
& foT @ ¢l

arg | leu | str | met
gal + - + | -
leu ND + |+
arg ND | — ND
str — + ND

Sharord aurgd W Sfiel H cHaEUTd &
TE A P Ta:

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
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experiment.‘+’ denotes co-transduction and
*-> denotes lack thereof;, ‘ND’ stands for not
determined.

arg |leu [str |met
gal + - + =
leu ND + |+
arg ND |- [ND
str Z + _—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

SR AR H Toh i g odieior
Sl X, Y dur  Z, 38 %A H <gaieyd,
afFAfId I X Y dh # gl 32.5 AT
gHS (mu) TAT dAT X Y H gl 205
AT ghrs (mu) | FUT IOTH = 0.886
ATl SETOT SEHG H IRl IR FAT A gfas

gl T a2 gferd g2
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% 2. ~8%

3. ~12% 4. ~16%

TeET d9e Uh qUEfee 9T g1 3 She
AABBCC dlf T&H deg Uld &I Teh
F3memdY 3caRadf aabbce & TATT YRR
frar amar| demeard F1aR-8a (AaBbCc) T3-
3CORAdr & AT GHGRT fhar =T gum

FeT0T y& fesraa 3ifeha o 3
AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65

aabbCc 75

34
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310
120

aabbcc
Aabbcc

AT BAUT B Cdsh & gl AT Fhigal
(mu) 7 &

1. ShHARM: 25TAT 17 mu

2. ShHAA: 33dAT 14 mu

3. ShHARM: 25dAT 14 mu

4. AR 33dUT 17 mu

Poplar is a dioecious plant. A wild plant with
3 genes AABBCC was crossed with a triple
recessive mutant aabbcc. The F1 male hybrid
(AaBbCc) was then back crossed with the
triple mutant and the phenotypes recorded are
as follows:

AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65
aabbCc 75
aabbcc 310
Aabbcc 120

The distance in map unit (mu) between A to B
andBtoCis

1. 25 and 17 mu, respectively

2. 33 and 14 mu, respectively

3. 25 and 14 mu, respectively

4. 33 and 17 mu, respectively

Tsh FR-GIEAT HIART I@T X IO § JORG
1 & 3T TH F31 TR @l gl
TAEACRIT & AT S 50 JUHT 1 & 3]
T GFP 3idfdfSed 9IRSl g&s SN §, a8
3rhER AT fohar Sar &1 qurfy Si9 JoRgE
1% @R FHSI, s TU=icRor Jdfdfsed
¢t &, § gAST ST § o 96 @I gaen
g 3MHegerd gl &l

et a2l A @ SiT-81 36 9T FT ASAA
qulet T 2

. Hollel FagoT

. St EereT

GIENEURET]

A W N P

line has a
chromosome

A male mouse cell
translocation from X

large
into
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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

AT A=A A9 Fr 39 SO Shat F
gAfad wL:

Al | ) | erEvmigiar Foft
B | gem o | () | erdomienar gois
Clemrafa | (1) | aNfaar gafsidfr
D. | amgar qar | V) | gokRer armlwt

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 — (i)

Match the following human diseases with their
causal organisms

A. | Sleeping (i) | Trypanosoma
Sickness cruzi
B. | Chagas (i) | Trypanosoma
disease brucei
C. | Elephantiasis | (iii) | Borrelia
burgdorfei
D. | Lyme disease | (iv) | Wuchereria
bancrofti

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)

Lampreys

Cartilagenous fishes
Amphibians
Reptiles

— Birds

Mammals

SR ST 9 gaT & GEIT A foeer wyai
F & Fia-ar a8 &
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121.

121.

1. 39, &gy, 9 Jur @ T a9
qasT @1 HTST A

2. TAfAl @1 39em TIGY & @y galr
ey wafad g

3. 3T F i INIEHA AT

4. AT TAT T FART AL &

Lampreys

—_— Cartilag 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.

Shaed & sfdera 1 @ geA3i # gz &
I ${d=Tiareh el & FATerd H:

e A wATTeIeh el

A g wdga | () | aqe AgmeeT

B. ey waer () | Fefrr FgTeReT

C. |vest ARE (iil) | srefRrrg

D. g 3smer | (V) | crnfaes
V) | wreies
V) | sarferaer

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
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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)

IR @1 (A B, C, D) uiRdal & TleaAsfea

P:B (ar&dfas WUHAd 3careeT: JadR) &

A-0.29; B—0.042,C - 16.48; D - 8.2

IR 9T &

1. A - HgHg; B - 3iel; C — ar@sfd; D -
3SUTRICTY

2. A-HTEfA; B - 35U {EEY; C - HgrI#g; D
— e

3. A - ISUTHIAY; B - HgTaeg; C — =T,
D —gier

4. A - TrE¥A; B - HerEHAg; C - 3ol D -
SSUTRICTY

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

gfe gag t W QAN A 3T galcd 160
JAT AT t+1 9T 200 &, A 3TH AT t+3
me,wm?%ﬁmw

IR AfT & Fodr W 82
1. 250
3. 312

2. 280
4. 390

If gypsy moth egg density is 160 at time t and
200 at t + 1, what will be its value at time t + 3,
assuming that egg density continues to increase at
constant rate?
1. 250
3. 312

2. 280
4. 390

& WY P afder & IR W, R
fAeedt & @ FHaar T gasad &
gfafafeca aar g2

124,
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Gl EICCICE I
A. | shifashd: ) wmerdar
sfae & 3sRTET
B. | 37 (D) |Bredmrde
AT
C. | Forg (iii) Tiferar
IR AT
D. | s V) \awrepr srater

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)

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

. 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)

T P ATHT TITABN/IET & T 3096

I GHE Y Td F fRE wof @Hg A

AT §, STl ggde:

fREr  (A), Ifgews

Aferdr (C) ¥fSear (D)

1. A~ AIRERT, @ 3Haole; B- Hgehad, Scdolel
C-fic T, GTT; D-UATAI, 31_T-
TG

2. A-TAISN3T, 31eT-UIIgUT; B—CalTATRAT, 3cote;
C-#ghadl, 3cHsiel; D-hieadl, HER FHTLT

3. A TATIRET, 3cHSIeT; B — Hgshadl, adel
C—&le g, a8eT; D- R, 31T JIGOT

4. A — TSUIG3T, 37e3-Y9I8UT; B — CATATIRAT,

389 C - Fle 91, 3o,

D - Hghadl, 3TN HATE

(B), Herdafr



37

125. For the following invertebrate structures/ 127. & She fr Tgeuar 1 s [AY 3=ROT
organs, identify their major function and the S = N aREd
animal group in which they are found: " P B o A T
Nematocyst (A), Protonephridia (B), G AT TqEAAT & o Fay foesr RAfa
Malpighian Tubules (C) Radula (D) gl et vt & & fReed 3meRor aRad &
1. A —Porifera, Skeletal Support; B — & SN ) 47T

Mollusca, excretion C — Insecta, < 1w A & &7
respiration; D — Anthozoa, prey capture @ (0)
2. A — Anthozoa, prey capture; B —
Planaria, excretion C — Mollusca, fitness fitness
excretion; D — Insecta, food processing  — S

3. A —Planaria, excretion; B — Mollusca,
{d)

respiration; C — Insecta, respiration; D — ©

Porifera, prey capture

4. A — Anthozoa, prey capture; B — fitness fitness
Planaria, excretion; C — Insecta, excretion; I I
D — Mollusca, food processing

frequency frequency

1. A b
3. bdadrd

2. A C

126. ¥ WGy WHE & S & UH GRS 4. adard

gaut & e FoEend guiar gl

127. A particular behavioural variant affects fitness
of an organism. The relationship between the

Hornwarts Ferns Pines Oaks 1 . A
o frequency of the variant in the population and
fitness are plotted below. In which of these
¢ cases is the behavioural variant most likely to
B reach a frequency of 1?
A
(a) (b)
RIS SR & A B, C dUT D HA: ftness \ e | ————
gfafafaca «a & N
frequency frequency

1. & AT Q¥aTer, 80T, I8, st
2. #UT, aT% AT WIvaTer, s, T
3. 80T, aT% AT UIvaTel, T59, st

(¢} (d)

126.

4. ET% TUT JIYGTEY, I8, 80T, et

Following is a cladogram  showing
phylogenetic relationships among a group of
plants:

————
frequency

1. Onlyb
3. bandd

fitness / fitness /\
L

frequency

2. Only c
4, aandd

128. gfaargelol Eufdeor # @iFAfad @

Hornwarts Ferns Pines Oaks ) ) .
D HIcal & 3o 39 gfafafcarcas denfa
c ¥ gAfad
B T HATT
= A | qrardt sifeT () | gopeiezer
B. | urarr st | (D) | ey
In the above representation, A, B, C and D C. | gorer ardft goredr | (i) | Aecis
respectively represent :
1. xylem and phloem, embryo, flower, seed. D. | semerdndt st | (V) | asieoRega
2. embryo, xylem and phloem, seed, flowers. . o -
3. embryo, xylem and phloem, flower, seed. ; ﬁ_(::?’_BB_ ('?’_%_ (';’i)'_ B_(Iic)
4. xylem and phloem, flower, embryo, seed. 3' Aigi)')l’s :(ig))"c :(Eiigz D:Eivg
4. A—(ii); B — (i); C — (iii); D — (iv)




128. Match the following associations involved in
dinitrogen fixation with their representative

129.

129.

130.

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)

ATO—{
o ©
O

SO AdATB, AdYT D, TG DA C&
1. A 0.5,0.25,0.125

2. SHA: 0.5,0.5,0.25

3. s 0.5, 0.25, 0.75

4. %A 0.125,0.5,0.5

[AFTO—{

relatedness  between

of
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.

The coefficient

ol@ H 36T "dcd (N) & &g H
g™ 1 g 2 T ST (b) JAT FIOT (d)
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130.

131.

afaar gl R &1 F9T 7 AT AfaEr W
gedcad IR 9og & R #H e § F *i-
T HE AR 87

High
ig .dy
7/ -dy
I o
/ -
0, 7/ e
g / e
[ o ya < b
£ = / - 2
S
s <
oo s
// // b1
s
Low
Low N > High

ST I Tl 1 F ool @R & aur
gofa 2 & oeicad Tadd gl

. Gl Jolfadt H FROT AT Oeica 9 gl
. gefa 2 T 319eT Yelfd 1 W Oeca A9
gHTg STelel afd & g &

4. ST TSt # Oeica IR 9T FIOT
I W AT §

[EN

w N

The birth rates (b) and death rates (d) of two
species land 2 in relation to population
density (N) are shown in the graph. Which of
the following is NOT true about the density
dependent effects on birth rates and death
rates?

High
g .dy
/ .dz
T / g
/ g
0 p 7/ e
2 / <
[ e Z . < b
£c / - 2
5 E <
oo 7
7/ /// b1
7
~
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.

AT 6 I 3@ & v A 3ffheldd
81T 3THTT T Jgdrel
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4
1
Cost —)I’
’
Cost !
or S
benefit . Benefit
L4
.
.
L
A B €D
Territory size

1. A 2. B
3. C 4. D
With reference to the graph given below,
identify the optimal territory size.

1
Cost —)if

/

Cost !

or S
benefit e Benefit
. 4
e
A B CD
Territory size

1. A
3. C

2. B
4. D

AT IfIAT 0.6 TUT 0.4 JaFd, &Y Tellel A
qar A, & Y, T AHoIRET faFud W
| & @, A, A, & 3caRafda gar §

AT u=1x10"5 & @Y S A, A &
3cqRafda gar & aifa =2x 1075 & @y
qg AT fF MEEY 3Edd: 99 § aUT 3
S FHATIRTET To oE] A8l gl Toled A, FN

QHEATEEAT AT &
1. 1.0
3. 0.67.

2. 0.5.
4. 0.33.

Consider an autosomal locus with two alleles
A; and A, at frequencies of 0.6 and 0.4
respectively. Each generation, A; mutates to
A, at a rate of u = 1 x 10~° while A, mutates
to A, at a rate of =2 x 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. 0.5.
4. 0.33.

JATTadT A, B AT C & &I Hsicdl & HATET
Td SO & o7 darforesr g2y &

gfagds | ol A | Yol B | WelTfa C
N T 7.05 5.30
gegor ¢ | 5.05 0.35 50.5

133.

134.

IRIFT F YR R Aot AT § F Hig-ar

e 82

1. gl A T B UhTHATA scod g2iTdr g,
Stafeh geffe C iead dea gaildr gl

2. ollfd A IeRo® ded cafedr &, wenfa
B UhTAT Scod Gelidl § adr Jariad C
qfeed s gafdr B

3. yolifd ATAT Ba Jfeod dea g g,
Siafeh Tellfd C UhEAT desT gl Bl

4. Ui A Tfe5d dea e g, e B
Iefood Scod gafldr §, dur gana C
THEAT el g2l &

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 i 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.

TUA FUYUT [T X U el A I
gmﬁ(A,B,c,D)aﬁrmﬁﬁmas
gy gRadsT 3o # A T §

High

Low

Time ———
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garel A, B,C,D§

1. A-gT daTell 39 R, B — 9TAsiaroTide
SR, C — el 3ifadsid Tigar, D - 3a
TSt AT

2. AT 3TFHSe TAITTT, B~
SaTfds SiaeR, C - faea 3iterdstst
Higdr, D — &7 darel ST U)K

3. A- 3T 3RS ATRITIEAT, B - &7 Qarelr
319 $R, C — GIATAamoifde SIadR, D -
EEIGERIE I ORI

4. A- GRIEISEIaE SGHR, B — Std
TS ATRATTAT, C — &7 Aarelr S
$R, D — faelieT 3ifereister digar

In a lake subjected to progressive
eutrophication, temporal changes in the
magnitude of selected parameters (A, B, C, D)
are shown in the graph

High

Low

Time
The parameters A, B, C, D are

1. A-Green algal biomass, B — Cyano-
bacterial biomass, C — Dissolved
Oxygen concentration, D — Biological
Oxygen Demand

2. A- Biological Oxygen Demand, B —
Cyanobacterial biomass, C — Dissolved
Oxygen concentration, D — Green algal
biomass

3. A- Biological Oxygen demand, B —
Green algal biomass, C — Cyanobacterial
biomass, D — Dissolved Oxygen
concentration

4. A- Cyanobacterial biomass, B — Biological
Oxygen Demand, C — Green algal biomass,
D - Dissolved Oxygen concentration

gfaraal & nfAer & ganadal AdarB & A,
el &TACT T SfaeaeT ot FHaAen §

K, =150 Kg =200

a=10 B=13

40

135.

136.

136.

iauenfa ufaegat & eesdr-aleawr ufaa=

& ITER FicreqsT ST IRomH gHem

1. gomfa A Sfiadr g1

2. 9ot B Siradr g

3. el USaAT Ueh TURT AFEOIEEAT W)
qgae &

4. ST YSITAT T AR AFEEd] W)
RRERUN

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.

Slg Hdewl & JeUTelel H Hedihd Th
feersy &1 sufafd & fow sohr e
cart frar Sar g1 fagersy i &R gl
Higdl 10uM and 50uM & &g & e § @

FiT-GT ST Tdcah aaﬁ»—m ASSIH gram?
M 40~ 2 40
0 T T 0 T T
10 .y 50 10 .y 50
@) 401 @) 40
0 T T 0 T T
0 Ly S0 10 . 50

Performance of biosensor is evaluated by their
response to the presence of an analyte. The
physiological relevant concentration of analyte
is between 10uM and 50uM. Which among
the following biosensor responses is best?

(M 40

2 10
DL,—,7 o‘lé
10y 50

0,y 50
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137.

138.

3 10 @ 40-

-/

0 e
10 w50 0 . 50

I8 IRFfoud fFar Sirar & fF v Sedrer
EET H U AGT & AT () STlidgle
9R 45 mg gl 16 #GI3T & TH Ufdeey #,
Y =48mgdurs=0.8mg & &Y, p=0.05FR
R FT SJdideld AR oRaona aRkeeder
Fr ITEAHRAT W o JAR—IM? (to05=2.1 o)

1. 409 &H AT JAT 5.6 F A¥F AT

2. 320" &HA Al dAT 6.40 F 3w AT

3. 438" &HA Al dUT 522 F & AT

4, 3228 ®H AT dAT 6.48 7 3 AT

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 t0.05=2.1)

1. Values lower than 4.0 and values higher
than 5.6

2. Values lower than 3.20 and values higher
than 6.40

3. Values lower than 4.38 and values higher
than 5.22

4. Values lower than 3.22 and values higher
than 6.48

T AT TAT AT har3t o Ry -

Byt TRt O WO FU B I Y

1. TRTABE  3dfafSed WaaT i digar
T # gfadita gutEter & AR
W ¥ AURa fFar s gear B

2. 3=l faegadhier  JgeleRoT  gouAr
guTHATET #, AT F&AT & Glu dAT Lys
mmwww,a@aﬁfw
gSITadr g2 ThdT gl

3. fpdlr Wée i g gfaaet aofATem
geel: Fsfog FEqur g Bl 3@
gfafd® NMR aufAtem &1 fazewor we
geold: B-GXel g2idr &l

138.

139.

4.y -Afehanier U3t ganrT,  HAR
CATGHT  Jefollead deheileh  EaRT  3TEET
qulies eiRa frar S &&ar 8, A IS
3oTch A1 Ueol STATAREN 3edledohdrd 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.

Sl foR@Aa gfedl 1 3cdeet A f TH
TOcd H neo” STl (G-418 YAl &dT 8)
dafafSeq sfgsld DNA  Tar  tkfsr e
(3ot fFeerss 3TEq
MeEFATIR I HdeeTelielar vereT Har §) &
Y T SHA-oAT&qT HHA GoAdfsfel HI Fcad
forar ram| afe Sfgad DNA & @8 ST &
mneorshﬂgﬂawamugﬁanﬁﬁw
THSIT U4 3EHASIT Qoo (Freieoeh
HATHRSA) Gl Oed g, YdeT & gHifad
IR & R & A &= § F Hla-ar s
TEr e 87

1. AT AT arell FifIeprr
MeFATR & foT Gaeareie gl

2. YGRS HIRAR G-418 % faT Fderefier
giefr aur nfcaaaifar & forw gfaRied gisf)
3. WHSIA YoAdfslel g AT Heam
HIARR IMedFAlidl dUT G-418 Slell &
forT gfaRred gieh)

4. G-418 3icfafSed AregH A FHT Yedfarst
fahfld g W & MiaTaiay & faw
Taga1efer gt
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139. In an effort to produce gene knockout mice, a

140.

gene targeted homologous recombination was

tried with the exogenous DNA containing neo”

gene (confer G-418 resistance) and tk®sV 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.

fafeor ufoRem 3maAMs (RIA) ¥R corear &

sogioel & dqae # A # fodr S @hahl g

gah faw  Plodfad segfas @emr siar &

U gegfoe faRed gforeflr &1 v AT digar &

Y AU A frar S g deurard el &

SO TolloAT T Teh AT 3 TIA & A1y

fAemar Smar § aur gfaRel & ufdsle e

el & @Y TUT WA A fRar S gl

deuedrd A&t gide e gide=r &

e fRam ST § JUT Ue ISt afo &

39T ¥ HFd Gldsier & WHeiar ardr S

gl 39 AT & IR A R T FT wY

feTad &

(i) IfABRIT & 39 & =T gfase aur
nafad gfasta & ISt ot @ v
eI 3 &l

(i) IfABRIT & 39T A =ERT gfase qur
IEfT gfdea & IfEarersdt oAt @ r
39T FH Bl

(iii) TR FYAG M &F AT, FAFT TS H
IO v, e duReT Safed &
foT Y v §, 388 & g

(iv) T AYAE AN & fow, Fad gfdsiar
et srorer, v @raRer wafed &
foT S avrer &, 399 3R B

IRIFT FUAT T T PlT-T T &2

1. ()@ (iii)
3. (ii) @/ (i)

2. (i) 4T (iv)
4. (i) T (iv)

140. Radioimmuno assay (RIA) can be employed for

141.

141.

the detection of insulin in blood plasma. For
this, *®I-labelled insulin is mixed and allowed
to bind with a known concentration of anti-
insulin antibody. A known volume of
patients’ blood plasma is then added to the
conjugate and allowed to compete with the
antigen binding sites of antibody. The bound
antigen is then separated from unbound ones
and the radioactivity of free antigen is then
measured by gamma counter. Following are
some of the statements made about this assay.
(i) The ratio of radioactive count for
unbound antigen to the bound one is
more at the end of reaction.

The ratio of radioactive count for
unbound antigen to the bound one is
less at the end of reaction.

For a diabetic patient, the radioactive
count for free antigen is less than that for
a normal individual.

For a diabetic patient, the radioactive
count for free antigen is more than that
for a normal individual.

Which of the above statements are true?

1. (i) and (iii) 2. (i) and (iv)

3. (i) and (iii) 4. (ii) and (iv)

(i)

(iii)

(iv)

T qMUSdT §YUT TERIHE SR 37T,
T Fahi ¥ BEGEEET & MY qoHg w@
AT 3Tl HI, AEAT g HEpaar & AffeT
SYd & qT HFST TUT AT Bl g adl
IR N oy R Tafsant & aa
g wrEwEEEt & T qEEEE e
e Teheiienl & fohE WAIST GaRT 9T S
Hhd 872

1. AT 9dell WRd JuTT@er (TLC)

2. TLC dar 37 gofaif@esr

3. FETST dAT Tdell IR JuTel fGehr

4, ATT HETST quTTEHT

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?



142.

142.

143.

1. Only thin layer chromatography (TLC)
2. TLC and gas chromatography

3. Paper and thin layer chromatography
4. Only paper chromatography

Th U Siled Follede] YAET H, Ieldl &
T WMYHdT o lac z ST & Fomy viFafafes
gfeRrely S & g 3fAwT DNA &
festfase  fhaml @A FIfReET H
TllfeHS 1 ofd & fav 3qad fear o,
38% 9 UfFgfafeed, Xame dur PTG
JafafSea aregd & wafed frar smr gor
AeT-2dd Tl fohaT T 9ART & gGRomH
(A Yl coaHiAs) B T # @ Hle-
T TE qUIA AT 82
1. woifsrs & e Sfamopd @ fomr, @
farfada gt aar At guT HraleT FaTTa|
2. collfeAs & S Shamopit & for, @
oIl =81 it
3. TollfoAs I o9l Siamopit & foar, d @d
Pl JATIN|
4. g3l & gl Sliaro] faenf@d gy aur ead
Plellferdr Sar|
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.

& AEIET & 10 SIScAT & ATYT Th Tl SIEhral
A TaaT Eifear Trufa §, O9d @
IftC Aa SIAYRT JAT ST ot AA SiieT 9T
& &l IR 3T erfedt W onL T oA
IeTdf g &, o sgd wear @ difeat
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143.

144,

144,

145.

145.

& dIG “a” Telled & fov FEuRa smerfedi

& g
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

U9er$s KGLITRTGLIKR &I 3elshel 3rfCatrd:

uIRa fFar s ghar &

1. AT TSHAA IGHYUT AT

2. TfAAT 3Far fAReuT dur MALDI MS/MS
SSTATT JUIATATATT

3. MALDI MS/MS &eI#Te JuIATATAT

4. MALDI geoHAA JuiATAfAfd, Uwess &
et & A1y 3TAR & 9LATd

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.

(TMV) 9feRIehar & 98T H 9gof & &
fafga & s @ Fa Reas dF & 39

ELCICRE
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
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