aqg

H (1) 31 (Al
Gggml a m
: 3:00 g2 93 99 qufe :200 b

ST

1. 37y = @ #7rgs g1 & | 59 UVl giaar 4 va @l dareie (20 |7 'A'd + 50 97 'B' +
75 97 'C' 7 ) ggct [dwey gog (MCQ)fRv 7v & 1 3yar w7 'A' § & Jfeiaad 15 3 4T
'B' 7 35 guas o w7 'C' F W 25 §EAr @ G@w & & / dfe [FHiRa W IfHE I & g@v
fev 77 o daer g 'A' 7 15,977 'B' & 35 7 97 'C' @ 25 Use 9ol $F wind @ ot |

2. ILYRIR TV TIAS FT W QAT TAT 8 [ 3T VST TR Y B @l 719 forgd ° Uscl I8
TrE Sfory far gieaeT 7 g% @R 3iY WET & a1 BEl W de—We T8l & | dfc UAT & al 3Ty
gieToficicy & G @i @ QRI®T e @7 99 @Y G&d & | §9T a¥8 o 3ALY%AG Taiv
UFH Bl | g o | 9 QRaPT § Y% BIH B @ oY Jfaivad U Her T & |

3. LTI TN TAF @ % 1 7 QU 7T W U¥ 3G Ve TER, A1 a9 §9 G gRaar
@7 HHIG 1079 arer &1 37T Wi T 3/g9q & |

4. T A VLR TA¥ UG A Vel 79 Q97 pIs, JRa@T Fie ik dw Bie | waT
TYfaa gal @ del a1 9 W HIT Blen R | T8 Vb A et @ foreen) 8 & a5
ILVAIR. T YFF A @ Ty (A9 BT QO waur & grerT &Y 99T 7 ded O¥ HRIeY
Rl @7 w8t afie & srgfea 78T & grow, fored saa: gt g1l forad 3m9at 3. A3
S UFF @ Adigha #f wier 8 8 "l & |

5. a7 A T 9rT'B' F e T @ 2 3@ 'C' 7 U@ UIT 4 3@ BT 8 | TS Tekd Gwiv @
FUTAG Fodid 25 % @1 &7 & fdar e |

6. RIS I @ Hid GV [dGey 7T TV E | §99 W PIT VP fqdey & WET JYar Halard 56
& | 9Pl e TIT BT Wel Jal Walaid §¢1 gel & |

7. F@c @vd gV 41 Jgiad avidl &1 YIT $Yd gV UiV WIe dicl GRIETRIIl T §9 3N 3= 9l
GBIl @ o7 37T GEVTaT O Gl & |

8.  udemrff @& S@v a1 v g @ fARad @l sl g i 7T forgr anev |

. DAy & SYINT F¥T B AT T8I 8 |

10.  oder wanfer gv fow fi=g fAfea w7 @ OMR S@v 93@ ) [R4fora &9 gfaofiae? & g
OMR Bw¥ U5& Gl97 @ Uard 379 SHa! Hia-old Tiafend o &1 g&d &/

11. =T argq, /avavs @ T99 4 [dafd 89,/ G v 374Gl avaeu GHIfue 8T |

12.  @9c gder @ QO 3@f @ do7 arer gdemell @ & ader giiaer arr o e @
At & avIt

reff grer 78 7 wrer) @ F aenfa wear §



[ FOR ROUGH WORK ]




4T \PART 'A'

3eAed THFT Fedlal Tehicddl [l el
#r B % 3H @ FE W AR T
¢ & Twfcadl & &= QUi A a&F x T
y @&is W ¥ Red v ae w6

&A%l T ol &R T AT
1. 1—7/4 2. m/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 — /4 2. m/4

3.1—m7m 4. 7

H afod we A1 A4r & dg1d @ G H
A® BT® 5 feAl # T2 &1 9§ A9 BE
A T 999 Gga A 7 o o g1 u
931 9§ A W B % fobaer el & wgeem

(@l aifaar REd=T §)?
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

TA o FT B ad TS & 9 1000 &
e qraF &, FH F FET AE, 38F
UE 1000 ¥ HA TEh g7l WA F e
8k 8, TS| & IH FA U FA Th J&dsh
32T ¥ I 398 T Fad Th HUT TA
& 9 T & o faelr gEas &

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 A

1. 9% 2. TRE (TIEHR)
3. e 4. Eregedst

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

3. Sphere 4. Ellipsoid

TH O B AT H Ieaor At faam

ST &, Ife 3T% ureaies ATSIET Uredih &

Y ¥ FA A § FHH AT §:

1. GQET H AL I dT Fel o H A 1/4
O §HRAT Fefecilor B §l

2. I O F Ucdie HfOHdH Utdie &
V48 FA § a a AHefearor graverer g

3. g OIF & UItdie ATUSdH Wt &
12 ¥ fdw @a & O I gHem 3ot
BIaI/EIdr Bl

4. 7% T5F & B % o o g &
@

A student appearing for an exam is declared

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

than half the median score. This implies

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

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

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

4. itis possible that no one fails.

3eTerT BT D’ Fanst

29 &
& O
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Find the next figure ‘D”

seclag
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(A) (B) @ (O
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NUH IR 3 H T&Ir gl I¢ Jay I
arer 37k & geT ar S ar ureg @y arer
d 37 Fr EIm N Fr 19" g AT E

?)

3 WE & fohas N gFg &2
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

TF ged I IRIT & T & g W ged &
ar 9 AB 3R CD &HH?A: 60° JAT 120° &
HIUT g9 &1 99 AB:CD &

1. V3:1 2.42:1
3.1:1 4. \3:42

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

1.4/3:1 2.V2:1
3.1:1 4.V3:42
V (;:.‘n.'.‘y&' 4 (2014 (2015)

E:::ﬁnus rie

year 104

—10+
—10 -10

B rhysics chemistry [ Bialogy

10.

IRFT % T [T 7 ¥ Fla-ar [y

AT AT ThaT &7

1. ifas T 7 3divT g1 arer faeanfiar
T el HEAT 2015 AT 2014 H FAWT g

2. 2013 Fr 38T 2015 F 39 fTA & 30T
2 AT et #r g F

3. 2014 F 39 @A & 3007 @ arer
facznfiat &r w&ar & gerem 7 2015 7
WA T H 3cdivl @ arer et
& TET F 3F @ TR

4. 2014 39 @A & 3907 @ arer
faeznfeat & g@ar aur 2015 # #ifSw

ATET H 3ol g1 arel faeanfiat &r
&A1 HA §

Eu‘vgfange 4 (2014) (2015)

previous r10 10

year

10

-10 =10
Ed chemistry [ Biclogy

I Fhysics

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

R 1@ B 2 # 9gem & forw =gaaA fhaelr
ATl ST HEThdT &2 Uk o1l & Jdread § &
U T@Fh ol g 39 g &AT o ag a3
ufa & & 3= Rt & oo

55 8%

Fig-1 Fig- 2




10.

11.

11.

1.1 2.2
3.3 4.4

What is the minimum number of moves
required to transform figure 1 to figure 2? A
move is defined as removing a coin and
placing it such that it touches two other coins
in its new position.

é%%@ C%%)
Fig-1 Fig-2

1.1 2. 2

3.3 4. 4

TA% F H a4 I fr mEmst F o

TEY § I& 3T FAT & AT HT G A
gl S HEAr AT A

9 10
7 13 8 12
15 14
5 —
3 11 4 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 13 8 X12
15 14
5 —

3 11 4 X116
25 18

b =
o =
i =,
—
R

12.

12.

13.

13.

14.

14.

A # ¥ 93 sin(05°) & AS F

Aeeey &2
1. 0.5 2. 0.5 X —
S0
3. 05X —— 4. 05 x =
180 360

Which of the following best approximates

sin(0.5°)?
1. 0.5 2. 0.5 X =
a0
3. 0.5 X — 4. 0.5 X —
180 360

T HH H 30T FIT I
ADARN
S Y IR ' |
= . G

What comes next in the sequence?

ADARN
1.“ 2. v
3.E 4. u

AT # ¥ Fi9-91 Fua afes T ¥ T9d
&

. # gHA FF ol §

. # Fer-Fer 3 & §

. # el FF S €

. H EAAT 3T T §

| S R

o~

Which of the following statements is
logically incorrect?

1. T always speak the truth

2. T occasionally lie

3. T occasionally speak the truth

4. Talways lie

fAe 3R °9¢ T gIAT 1:00 pm T IRFA
&Y, 3T 6 Tl H fohcdell I Ush gay &
40° ST HIT FATIM?
1. 6
3. 11

B
—_
o



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 oS HaT 3R FE 3 W ¥ T Yed
A9 g, 3ETer 40 Aee # e RAoer 30
Bae Jar g1 & & dar e ¥ 5 @ae
qgel o uT| fhasr Aee & s fhg, @ar
T 3 Pepar gm

1.5 2. 15

3. 20 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

FEATT & HHAT (5. 6, 7. m, 6. 7. 8, n) &
IRIAMCIAT ATET 6 TIT Tgolh (T S

IR 3 aTell 3/%) 7§ al 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

= # PR OsA & 3R &1 U
TIFEER & @US gear 4 g, o g
W @os g § 386 FAE 10X 10 X
sHAT AT f yfdwan fhaer afear &
ST THhar

o<
&
..
50 cm
1. 50 2. 100
3. 125 4. 250

18.

19.

19.

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

5
Y
50cm
1. 50 2. 100
3. 125 4. 250

Rt 3 U F U MAHPR e B
HEX P TH gd ¥ 5 AT ¢ @A Th
MATHR Folgerm 3T §1 FIX T Folgel H
e wAer 2 7 7 1 A § e &
foRaT s g W

.

2.

wluvl @ik
o~ olw

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?
L2 2.3
8 8
3.2 4.1
8 8
T TIT W : F2, , D8, Cl16, B32,
A64.
1. C4 2. E4
3. Q2 4. G16
Fill in the blank: F2, , D8, C16, B32,
A64.
1. C4 2. E4
3. C2 4. G16



21.

21.

22.

22.

HIT \PART 'B'

ST # G Y fFeIdr, ST % IR & Ay

AR AT AR aT W AT & IR I,

SAFAEES Ow FFEAAEE Ja # [ #

3N H9AT FForarst W 3meRa @ wuEr

FaaaamaEd

1. 3FAfAET > e > Fow SaFarss>
FHia SHFASS

2. HATFHST > Flad SAFARS> ol

3. oW SFHRS> HFded > FFAfAT >
FHia SHFASS

4. HFEAATT > FoH SATFATET> HideT
SATFATSS > AFdai

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

Rfafeaa & 3mcAEcar R 3w &
FIAT &1 Tk HcHET HeHS 3ORUT & 5T
WMot H P ¢ W UHNE Sear @

Ky

k k
E+ ST [£.5] = [E.P] =——[E+P]

t ¢ |

™,

ks

1. kl 2. kZ
4 K

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

ky

k k
E+ ST [E5] =—=[E.P] ==2I[E;+P]

1 ¢ |
ke

23.

23.

24.

24.

1. k; 2. k
3. ks 4. k4
FIOERTST 39T & o G0 # ¥ ia-ar

TE 8l 87

1. PR  SGHNT & gqg  f3Tas
HMG-CoA Z&ea Bl

. ST FifAwgeT & afed g gl

3. UgT ATATHATHT # NADH U HE-HRE
& § H HIF 7T B

4. TIATGAT H HloEel LDL GaRT gRafed
gIar Bl

Which of the following is NOT true for
cholesterol metabolism?

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

Biosynthesis takes place in the cytoplasm.
Reduction reactions use NADH as cofactor.
Cholesterol is transported by LDL in
plasma.

=)

W

Pt @ B & ek =9
WEPITNST & &g Yad  eashansit &
AT &

1. BRI AEY JAT TEEASAH AT oh I
2. g1 ETd JUT =T =g ishara

3. AR 3=Aathad JUT gesield ey
4. GEOAISTH aUT JAATGREN =g ehard

Predominant interactions between phospholipids
that stabilize a biological membrane include

1. hydrogen bonds and covalent interactions.
van der Waal and ionic interactions.
hydrophobic interactions and hydrogen
bonding.

4. covalent and hydrophobic interactions.

[FS I B

. AT FIRIAHT F e earendr fawop
gqer Y AEIT &
1. AT 3AHITAHAT
2. HAPIRAGAT FAT STEHIAHAT, A=Al
3. THAFRar aur Fear Tog=, a=r
4. ATT UrATeRITRar
. Entry of enveloped viruses into its host cells is

mediated by:
1. Only endocytosis
2. Both endocytosis and phagocytosis



26.

26.

27.

27.

28.

28.

3. Both endocytosis and membrane fusion
4. Only pinocytosis

el #F oAt & ued [JEwor & dor
FaT ST Ghar & T JIwor aifd aiswea
T ST Fehdl § IH CaRT:

1. WAIEE go GEAGAS

2. FHAGTOT Joagle GEAGT

3. RIS Soagiel GEAG

. FRAP

o~

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

fereat & Neffaar & vafear aag @t s
o H e Svafeasd (HDAC) T 38R
F FH AT gl 3T GhAr H BT @

Hi=-ar vfaar 3+ gfEafea &
1. omsaa 2. AfS=
3. HTIRTTST 4. efeed=

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

& TR coTeAT el i H (3HehT HIEaT
@ e fooms) fFdr wFar Fiedh Wéa &
Boor %o &9 & Read =@ R
TheIdId HATead T ST gl

. sfeRemmarafas Afear

. Uit et garr suae REas
. SToIfamalT eRrerggeT faeee

4. BAT NEToTa deadrd 3u9adr g

[FOR SR

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.

#H sFen fawfad f A § ToES & &
B W pIeEcaEs i sifReafea

. safafda &l

. afta gl

. &ifda gl

. UK 7 &9 1 deueara afta anfr

=

RS ]

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

1. remain unchanged

2. increase

3. decrease

4. initially decrease and then increase

DNA # gfad-Isofs el & (- &fa
FUR |rey giar §

HEASATT AT T an

R ITOE TTAgUR ganT

FASTT Jerdfsied gamrl

b

oW

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

non-homologous end-joining.

base excision repair.

homologous recombination.

mismatch repair.

B W =

HITAATS TTRAT 31FeT & —COOH HHE HITrehT
& ey, fAF eyl A ¥ fhwer WA W
T &2

. 3 JAT T AT

. THATSS JT 32 HEYT

=

RS ]

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 2T miRNA gl gaRT RNA 3{daT
Afeaa g1 3999 aR & & v @ Fyar 7
T HiF-TT T TE A &



32.

33.

33.

1. siRNA T miRNA gi<l DICER EaRT

FaTfea Bl

2. siRNA @41 miRNA &1 T & e
FE P ARG GeTT T & e & ar
3cdeel BIcT &l

3. miRNA U&h Thfdeh 0] & STafeh siRNA
Wehicieh AT HReISE 3] &

4. 319N EaNT miRNA HEMUT §, W siRNA
6 |

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 @& I T @97 I 33T & o of8Tor

Ardad € @9 & &, S AF T3 I MHC

W W] BT §1 3 gEd|

1. Tl Fefrg Fifent § 3 @ea:
Jfeemad gia gl

2. ¥ F-HEAT JFT TASHITAACS
giferdeerss §1

3.  HITAHHT T YA TH3T H TaT L
7 wfzafaa &

4. B HIfAST3T Fr agr Beer H T ifdcmea
g &l

Following are some of the characteristics of
MHC class I and class II molecules except one
which is applicable only for MHC class L
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.

3. AT St # @ feEsr omEeEr A
FURITRART TATAIRIOT &2

. Salmonella typhi

. Streptococcuspnemnoniae

Vibrio cholerae
Mycobacterium tuberculosis

W =

34. Which of the following bacteria has subcellular
localization in lysosomes?
1. Salmonella typhi
2. Streptococciis pneumoniae
3. Vibrio cholerae
4. Mycobacterium tuberculosis

35. /s # ¥ Fawr st #T Avead
qiREATST AT 872
1. FRF-TRIETT & T F T PIAA
Th NET F HIST Teh Igeeie] Hofl 81
T
. FHeAT & AN TR H HGeiT gaem
wfzafaa €
3. HESE 38 MET & T FsT W §
St el e @ vae{ e A
¥ UHT Bl
| T aF W wfeatiad eaRatad
ST § S Sceitadr & fov fReT Fiferer
I ATHYG F=T &l ¢l

=)

S

35. Which one of the following best defines an

oncogene?
1. An oncogene never codes for a cell cycle

protein, which promotes cell

proliferation.

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.

]

36. ME-TealIsH & IR & f°T 7 A =l &

T &IF-41 Tead &

1. 5l TdteeEE F Te deg AR
Teh HNRIADS Ieh  (Teallsd) &
gid gl

2. UIOIRIT # 3% YR & AR-TeAlsd 9
Il




36.

37.

37.

38.

38.

39.

39.

3. TE-TeaABAT H  Thd-IRHHATT  GfH
HIEHINAOT TG & JiEAfd
Hr gl

4. IRFIAFE G- & T AE-TeasH
el s=aeafhar e §

Which one of the following statements about

receptor — enzyme is FALSE?

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

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

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

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

FAwTHAT T g=fEar urea oo ___ & & &

1. §IEF g1 2. 8=

3. HAegcgdr 4. 3FReadn
Bones of vertebrates are derived from
embryonic

1. ectoderm 2. epiderm

3. mesoderm 4. endoderm

e & e afc fordr +ifer & e
Iy oy & gog fFar aar & O @'
FEAT &
1. Sgefeaemen
3. ufE

2. qorIfaaemel
4. Tafea

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 PO A IRFS Joo-3e” 38T 3EH
AuiRa g &

1. 2[RIU] Tder T

2. T&A

3. e ¥ HUS TS

4. HIRFHT F T AR 3

The initial dorsal-ventral axis in amphibian
embryos is determined by
1. the point of sperm entry.

2. gravity.

10

40.

40.

41.

41.

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

wifasiftry # claftsa & e o

eI &1 HTEROT fAr=tad A & Feha &

I FHAA I TEE:

1. ORI FAfelehT Hel & AT YehI] eIt

I Fifad A gl

QEAIU] SITRIRI OXIET ATelehl3iT T Sedret

AT § TUT AT FEARIGHE H Ter HLr

gl

3. 19 AT Al AlGT eAIGIEE H aeT
g &l

4. Teh YRIU] sheeh USHITRAST T HoAtdd
BT & AT QU Sheld RT3 & AT |

1o

Sperm cell behaviour during double fertile-
zation in 4rabidopsis 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.

ol ¥ Umar # AR AT TEEHH

SN AfAerTeRIoT (nod) =T FgTd %I nodD-

HIfSd de=T

1. T TARCH TERA ¢ o Nod FRe ¥ T

JHT-THIGST @ P AT

nodﬁ'ﬁqﬁwm%'ﬁiﬂmﬂ'nod

Al # FeforEs H ARG FAT B

3. N-THfed ToppiatdileT 3rafirsel & Fgereeiar
A IR BT 2l

4. WEfFTH # Uy ffdsear & wanfag
T gl

1o

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.



42.

42.

43.

43.

44.

44.

45.

3. catalyzes the linkage of N-acetyl glucosamine
residues.
4. influences the host specificity of Rhizobium.

e uem g@fal # & Flaar gfawes
B 2| I A WHT INHAT ¥
3T AT &7
1. g

3. OEcIEAT

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

2. Pretfeas
4. Tiegf@s 3+

au-ded 3o\ Tur Raua & Shaew &
A yereranfedt & ¥ @la-ar vAE sfde
IGEIG IR

IEaTaCarar: |

. OQUEITET a0y fEge 8

S R

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

gRacas & R GFoar & v
HATATHAT & SR Iolacld IREEA &l Tl A
e # @ slaaw

1. P680— Cytochrome bgf— PC — PQ

2. P680— PC — Cytochrome bsf— PQ

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

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

1. P680— Cytochrome bsf— PC — PQ

2. P680— PC — Cytochrome b — PQ

3. P680— PQ — PC — Cytochrome bsf

4. P680— PQ — Cytochrome bsf — PC

Geft AR H TohleT @1 gaTead faaor
&I Segiold 38 YR Fhad Har &-

46.

46.

47.

47.

48.

[a—

. THIS URETEhT T BIEHINTRIT

. TofhIe URargH & afdfSed siaFat
HIfARES Foall & 37ET TATAROT

. T aRETEd! & fIT mRNA Heeror &
A

. THIST URETEH A TAHEHIREIRIT

=)

¥

S

. 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 mRNA for
glucose transporters.

4. dephosphorylation of glucose transporters.

TS & 3T Wheelel &l IRded sad
afeaa &-

. Af3gA-fAeR so@ier afaw® 1 (SGLT 1).

. TofhisT IRETEs 5 (GLUTS).

1
2
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.

FTHA qafods  dfawr ST @

ﬁﬂﬂ-muﬁﬁ‘w%:-

1. ANGS] & AT UTed P T
. Ao & IT HIAH T

. Gl ewe

. URHAThT T[Tomeh

=)

RS ]

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

TeRIATEE & 3eX Uterss Wiags 1 garT i
e

1. Na . C
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”
3. H

2. Ca—
4. CI'

AT sl F ¥ Sia-ar w8 a8

1. IRAUTAs  FamEid AT sEeeEr
fawar & v oy aeomwar & gk
# gRurfaa adr g

2. IS FAVa 3HET Tdd fFERor #°r
yATOT T

3. gRATcAS @Ivar fdrrd (QTL) & F&
TolleT AUIAANar # Uh IEMcHS T
@d gl

4. uRAOTcHS [@UwanRt & @F@Eo &=a9
Tolldl Tadaa: Eafaa ar svegfea =@
I

Which one of the following statements is

INCORRECT?

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

2. Polygenic traits often demonstrate
confinuous 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.

.Th g S egfa-Sl [eE #Re 1

(IgF2) aTel &I Teltel I@dT &, AT H JreIRor
g, Safh Tk gEd g, S [ahE s g
gr 3caiadl e @ & aEe g U
TYRUT JAT Tk 3ARGdl Tellel dlell Teh
TawAgeAT g &1 AT a7 YR F Telle
F Sa% g W AR & demerfy @ Y
IISAA g ¢

. "l wHgor

. S-gATeRT eaiatenar

. PIAFGT TR

S R

. A mouse carrying two alleles of insulin-like

growth factor II (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

A Fuat & @ Sla-ar @ 9@ B

1. HIgEfeh JUEROT & HRoT A o

HEE & e Hafdedh YEOT F &

gIar Bl

Ry 3mErr F ST @r A 3uied

gfdey wdel #I e AEERE AR

Fgollar gl

3. QA HUETT WALIASAT & TR A
& gl

4. &fdey vl & fov affa sageAsar &
AT TSTAA HIATT IRUITAT B &

1o

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 oY TAUT Tl 3@ aTer Teh X SIEdler
Al & ST F T () T () &
Tear § JUT offel (w) 29d (w) & T8IEr 81 X

TR F gt afa B &
L X™Y 2. XY
3. XY 4. XXTY

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

(w7) is dominant over white (w). Both  are
carried on X chromosome.

1. XY 2. XY

3. XYY 4. XWXWY

Sfaroy i 3eT geheswl F WY HEAT &
ey oo & IX #H Y W™ G=
Fuat F ¥ Fla-ar T8 a8 D
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. JIeT AT Geheeh, alAl i e fAfcTar
H UfCeseaEsa & 39 gl

. 3TCAT AT Fhaah! H N Heawor F fow
3T TR e AfaEsa 2

. e FAT g, Al A DNA & AT
g feweler areqafea &

. HehT AT Geheahl, St # RNA UIfaae
g TPR & &l

(o]

[¥%]

o~

. 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.

B RBew vert & 3EdEr duear anfa

R & T I § ¥ e

[Ez=:Ca St
@ | e | D | Fggewadh

©) | Aftsmg | () | e
© | senfrfzgs | () | Qfemer
@ | Fafteaiar | ) | simwe
) | weyelrar

a—1iil,b—iv,c—1,d—1i
a—iv,b—iil,c—1i,d-v
a—il,b-v,c—iv,d—1
a—-v,b—1,c—1i,d—iil

T R

. Match the following larval forms with the

phyla that they occur in

Larva Phylum
(a) |Amphiblastula | (i) | Mollusca
(b) Nauplius (ii) | Echinodermata
(¢) |Glochidium (i) | Porifera
(d) Bipinnaria (iv) | Arthropoda
(v) | Annelida

a—iii,b—iv,c—i,d—ii
a—iv,b—iii,c—i,d-v
a—i,b-v,c—iv,d-1
a-v,b—1i,c—ii,d—iii

.
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faeg & Wi@a &= & @ T 3ea= 7
¥ fFOd et &7 g9cg 3Tadd &7

1. 57 e 2. FISRET

3. TFarenfsar grm&r 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

56.cd0-Smpd & eua-dAw-amR ffea &

56.

57.

57.

e T e # @ FiF-ar adt &
1. 5l gdio & venfaat & gE & 3uE
SABT & WY T & e a1
SR fF dE @ oy fF @ @
T & g # Ted g & WY o
3. YAl & aR-=IR H TG AT FHET
g e
4. fopdlt g 1 il SEXar & f@sheadt
carat ¥ 3w AT g § HafUd g
AR

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.

1o

gl ¥ WHAT USTAdr & 95% T HERT Bl
et W@ Al Ree geenat F ¥ fras
cireT g3 am

1. JiEffaee 2. AT

3. qifdaa 4. graTrls
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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Safdfauar & @ dRges 39 Far 7 &
g AAwesT 9ey g FShAl Hr ITadH
TqE&TT 2

. 3SUThieTE TUSIST

. ST & 3fColfedh ae

. 98¢ IAAH T

S R

. 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

. IR, GeE & r & 1T [hfad gar

TF W& & T, 3HH HEE G Fel &
L. (Ng x2)/r 2. In2/r
3. Aln2 4. Inrx2

. For a population growing exponentially with a

growth rate r, its population doubling time is
1. (Ng X 2)/r 2. In2/r
3. Aln2 4. Inr X 2

STROT AT TAT IR H TE & g &

€ A TIGA & SarRA 9 T § IIAS

FAF & FAUR R, 39 UaAA HFT Sadd

eI R AT R

1. 3T ST ST H U & USfa &1 3gae
U FATGHH T §IT )

2. USATaAT o 3nAeT & ETEUT AR a5
vary fhar arfes 7= smearfeat r geafag
W Tl

3. gSfaal o gfdior AR ¥ b d&
vary fhar arfes =0 smearfeat #r geafg
W Tl

4. gt & sfagrw # Fo fag W e
AT AT IHhT 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.
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62.

62.

63.

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 ofdy # wof-dsRa F=r &
wrafAe AGHE 9% ~YAdH FHT H ugad
& uTiehar &2

1. offarsuT Hfeeer guiurdr a=

3 Ips e

LY

. FRHAS
. 3SUTRfeaY JuT g

1o

RS ]

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

QSRATET ST IUART/ITART FTHAT 3TadH &
1. FETHAG ol &F Todeh HACHE H

2. 99 offarsor wieay a=r &

3. wefdq urg HqfAar 7

4. yafdg oRET i@ &

The utilization or consumption efficiency of
herbivores is highest in

plankton communities of ocean waters.
mature temperate forests.

managed grasslands.

managed rangelands.

S R S

A # @ Fla-ar & gafa & @ewar
8l € S 39 Ao & fov 37 s § 2
1. fafafsea o=

. 3oy aua &&@ar

. 3107 ot fRufa

. W AEE Odca

=)

RS ]

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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TR T BA= & 39her g arer

ghA Sl HFIA TILLING 81 R A @

FIFA-AT TILLING & FIH 7T &7

1. HMIFERITA-AMETT FIAROT EGRT T-DNA
ceeet

2. Ac/Ds 3@l H 3YFET Fh ST
ceeet

3. SIS A WewlAe F AT IaRadadd

4. deFAVA CART SAldgeder T

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.

e Asel fHUT ¥ ST F R Fa
ATeTA A MifeEa 9 FECHEAT F I
F Fod W Fra § ¥ Faar afd@a G
SRR

. TS HeT 9T

. UEATAS WRIg T4

. He =T 67 gref

. WRIg TG 8T gt

S 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.

far & ¥ Fia-ar 3 7 77 Reder ©
. CTRIRHH Tl

Which of the following is wild relative of
wheat?

1. Triticum monococcum

2. Triticum compactum

3. Triticum vulgare

4. Triticum boeoticum

S R
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A gur Bar glafde-gaAmaadr Fsfoa deerss
& 3 ST PuiRa & o1 @ & T
3t &

1. e gfaafotar auiaATar

. TEITEAT JOTATET

. afadfta autaATeT

=)

RS ]

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.

= fawat & & fhas v geee difeey
TQETOT & YA 3UFFATH &7

L & ¥ e §HF O & g TEARI
dfed &

. a ¥ HOe WHE O &/ §Hg H e
YHHST 80 gl

. & FHE & qU W W THAA: dfed B
. §AE € IU W WA A A THA
T &l

=)

¥

S

The use of Kruskat Wallis test is most

appropriate in which of these cases?

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

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

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

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

G ColoA 3G AfY qarr fam & &
forgerT feewoT 8 Tehar &2

1. Yf3Areigfold DNA Hell$

. U TIGAT

. frdr faome &1 vt g\

=)

RS ]

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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vaftia-gs &ed Sgeiidr (AFLP) & fav fae

FHUAT F T HiT-ar @@

1. aeRos dw S=-Rafa susms &
T TAIST & 39497 ¥ PCR

2. PCR V@Y, deuedld Wiaews UeazdAl &
T 9T

3. Uyfdeys U=alSAT & AT DNA & U,
deTedTd Us PCR TXOT

4. YAy UeaAl & T DNA & UTE,
deqedrd & 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.

4T \PART 'C'

T Jad 99 # 30°C I9 W FATHAT A= B
& forw ofd Al & A fgad FAr TRadd
(AG,) —1000 HA/ATT & Jd A dAT B &I

Figad HHA: 100 ASHAER TS 100
fAcdaAeR § af afedeied qaFd a1 (AG)
aftaas F1 &

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

e W & gFds el Jwr Wi

Tt F N #F v o B wuE A

IF-AT TE &

1. DNA & T § 3794 @rar 7 &R &
9T FREe Y FAfET §
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73.

2. IO JAT AIBA, il 1 T A
FHE & W 3HelT T W/

3. a-sferdl T p-Gcct & g gfddor
mag?rmr%|maé§ﬁa:rmﬂ?r
oA &= g

4. T B-AIS IR UIHAT 3l ¥ ST 8
gfadT qur gdT ofAar s & gfadd
IV g@RT B-AIS & TSR H @I 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 [-sheets are very similar. Only the
hydrogen bonding pattern is different.

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

fordl GO a8 FANT # TE A
J gAA LOgw I W R 3 #r
e w A sifedea 39T oi=s e

1 oeyoT R
(a) ADP + Pi

Oxygen consumption
—_—
—
—

Time —>

T 7 ¥ sigwr ofeeier & e

;AT &2

II-d; II-e
II-d; II-c¢
II—-e; II-c
II-c; II-b

‘%

N UV o



73. In a mitochondrial respiration experiment, a

74.

researcher observed the following profile of
oxygen consumption upon addition of
following compounds at times I, IT and III.
(a)ADP + Pi

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

(d)Cyanide
(e)Succinate

5

1

;

Time ——>

Which of the following describes the profile
appropriately?
1.1-b; II-d; IlI-e
2. 1-a; II-d; OI-c
3.1—-a; MI—-e; II-c
4. 1—a; I—c; III-b

.

Tsh MRl &, Th & FAT & UiHAT 35
& 19 3T UHAT Fal # Ufaeumad ganT
fendlT SISt & [P &l Hediched Sl &
AT Ff@a $r ondr 9ida & T arer,
F ofdar st & ufdwaus W, ouedr &
foegar & Rea of@a=t & deror R
EIGE=l e

, i
2 1
Sl : §
i it
a) TTel H 3fOs e E
b) TeeRl # 31feF Fg=iT &I
c) W3t H HF TEAT gl
d) Fforal # FHA Hg1T
e) Tael # 3f8® g gl
IWIFT FUAT H HIT-T T
I[. addT ¢ 2. cdAT d
3. bdAT e 4. addlb

74. A researcher has developed a program to

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

Surface

i

STABILITY
Increase
o —
Helix
Sheets
STABILITY
Increase
o —_—
Core

Decrease
L —

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. fae=t 3ropsit & A 3T wT

w ® © o
?00 tl:oo tl:oo ?00 B
?H, ?H, iIZHz ? =0
HO—C—co0" CH— co0~ CH, CH,
terz HO — én é =0 éoo )
tl:oo ) éoo B éoo -

1. A= BHITALE, B = a-HIETNT,

C = AFgaerdee, D = &ee
2. A= faee, B = amsafaee,

C = a-HEE, D = JFHaTtace
3. A=3Tsaifaee, B = faee,

C = a-HEE, D = JFHaTtace
4. A=faee, B = 3m=safaee,

C - HFTENTRIET, D - - HEIT

75. Indicate the names of the following molecules

w ® © o
?00 tl:oo tl:oo ?00 B
?Hz ?H, tI:Hz ? =0
HO—C—co0" CH— co0~ CH, CH,
(l:Hz HO — én é =0 éoo



76.

76.

77.

77.

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

foel TeaSA (TEATSA JTU] R = 40,000 D)

AFAFAT (Vpue=vTa Fee BFITaR #7 4pmol

F ffaAfhar &1, veasH @ AT = 2pg) @

1. 80.000 9fd fAe, 2 x 103 y AT FFIUR
gfa e

2. 80,000 9d f@=e, 2x 103 p AT FRIER
gt Ths

3. 40,000 ufd f@=e, 1 x 10° p AT R
gfa e

4. 40,000 ¥a @ae, 2x 103 u AT FIER
gfa e

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 = 211g) are

1. 80,000/min, 2 X 10% u mol substrate/min

2. 80,000/min, 2 X 10® p mol substrate/second
3. 40,000/min, 1 X 10® p mol substrate/min

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

GRS €1 A5 Foal # & Sia-ar Té@r

T &

1. STafeh Teh # Teh @l 3HFol JoB Teh FEeX
AT EART HARAd 8, G H T4 35
U0 T UASS @Y & Td Holfesdd gl

2. gt & STRIEIET BrEhe g T
HIERE FHE & WY Folfdad 3T ¥
el WA R

3. 395 ¥ AT UF H TS Hla 7E (C=C)
Jafafeed g wahar 8

4. QA1 F MY g FloTST F @ THaT B

Both sphingomyelin and phosphoglycerides

are phospholipids. Which one of the following
statements is NOT correct?
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1. While one has a fatty acid tail attached via
an ester bond, in another, the fatty acid tail
is attached via an amide bond.

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

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

4. Both may have choline as head group.

da fa== uife faai & @
Refaa & T # ToEe At
T AgA H 9% fAefad @ o gw A,
F;, duY F g Qe ¥ Twiag o
= gy 4 @@t @ sTER @ gafoa &%

a

Number of cells

Time

1. a 7@ # fasfda frar b o
g o A fFwfag & o oo
faash & TfAa g

2. a Tofll I e O fawfaa fear
TI'EIT;b?FIﬁT_:{ 7 fefaa I ¢
faash & TfAa B

3.2 A ¥ WRAT B b TR FAr
Wﬁﬁﬁ%hﬂcmﬁaﬂ

4. a TAAST & WHiAT & b I # fawfaa
MWCWWWH?

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; c in glucose

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

cfdqdl @ DNA 3R[fo-ufadgor  ganr
TEAEs & fov oy sl A A v S
§ i qaPad FEm A va e @
THd §I T @ Y WEes ewor A
HaE (A, B, C J9T D) H 9gA= o M=

AT, F= e
L s "
M (mother) —= o o> o +
— >
+ +
F (rather; - e iy e

1. AAB,Cdar D
3. AIF AT D

2.ABddr D
4. B.,Cddar 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).

P e i

M (mother) R — .
+

L — == i

+ +

F (rather) P |

1. A,B,Cand D 2. A,BandD
3. A and D only 4. B,CandD
I8 gEEAfa € f ool wfRR ifder Bioalr

F “dZ 37 UiEIT Foel & -9 Cl' &
qR@e & foIT THhAT SFAER &1 39 gear
F T “d337 & Cl 3EYF T H Th
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TEd gag RAviEs ¥ sER o # @

Y, pH 7.4 & BERC-3HIUIGITT Faursiel

(PBS) # TAdEd ool SR ITASIHT (RBCs)

F 3T TH DI HUNTT Ffadifea Toms (x)

F FEA AT FAR WA F 3UFFAdH AR

FT B°?

1. RBCs I BrEhe-3HIURITST IguTsTel
(PBS,pH 7.4) & xo& &Y 37°CH. & 30 F=e
F T FsAET

2. RBCs@ PBS # x& TTT 4°¥. H 30 F=ie
F T FsAET

3. RBCs @l g0 Hothe-33aviaiesd (pH 7.4) &
X & T 37° T H 30 e & T
FATIA

4. RBCs fT g9 Tothe-3smaufaqedy (pH 7.4) &
x & O 37°CH. #F 30 [Aae & v
A, degesrd NH, THg IRadH FRH
(TEEEs aRads) & | 39ER

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).

e fANI0] (IV), S T gutae HEia
aroft fawIoy & 37°0. W AAHEN H Hel &
ARl (HA) W& § 33Rd Feen

T gfshar garT A= Ol Rt &
HEX AT HAT gl IV & Fa&1 GfaRd Freer
A HA U THIT FHeol WEH & RS
felia g@rar & o o St A

HI-FRAT FHeol & T IV Boal & Fodd
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& for TeEerR 8 weua @ o
HIRFH &  3d v, TE AT
HIFIMSA, deuead HA ¥ 33RA
g e & Ty v e & doae
CaNT HARHRd giar &1 frdr Pufa & =g
gF IV Foall &l TareAT Fool W 3T
ot Rt (- FfEar § ) F
Yy FARAd w1 gRd g, e 7 & wé
aRfeafa 1 7=

1. V& pH 5.0 R Y@ETaR degerEnd 37° .
AT pH 7.4 9T 3HAT GINT HITAPI3T & 1T
HEYT T g4 |

2. pH7.4TAT 37°8. 9T IV & 39T 9ISy
HITAPTIT & T IFEUF T ToIdT &
forw sgaAfa &=

3. pH5.0 T 37° . W IV JT 9y
HITADIIHT I HEAT T TS &
AT STl

4. 60° H. W 30 THAT doh IV &l FSATT &
T = & 916 3H pH 5.0 I 37° 4.
9T 9T HIfARET & FrYy EfaT gur
AT 8 HFATT &l

Influenza virus (IV), 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.

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.
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AT T  HfAST  (RBC) FHeoll @
TASHDINA, Feel H Tk & X el FHLdr
g au N SEmsfRea: stfase adr §
T O FEAEfaE uned W 3EfAaT g
gl N g oW UweEs & Owe
vfafarat (TRt & ogford) & wgrar
F T Bl & IR-IR TASHDINA &
fFa=arg 1 urAves SE=AT T hdr gl
A ®yal & ¥ SilF-ar TEr
1. 3718300T RBC, C-far ufawedr & @y
agfard & @ehdr gl
2. 9RATEGT RBC, C-faRr ufaRef aur N-f&vr
afcReft, = & AT ogfoid 8 HehdT gl
3. 378007 RBC, N-f&r afarfaat & ary
gford =gt & Fehd|
4. RBC & SEIARd ST N-T&T gicRig=r
& WY oIgfold g Fehall ¢l

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 UAATEEI-RNA @dew, @ @I
ufais JafafSed (RNA JFa ofdar e
& WY JUaY gAfT 8 Wehar 81w ST
20 BFT RNA HueH W ¢, Ul Fo
st # 3@ ffuew & @ § S
ToErA & foT S®T RNA (RNA®) @
IS FAT UHAT 3F ¥ e F fov
gl a ¥ Shar) o Nt F Teefaa



83.

84.

[a—

. od HYRIT ST W H ToerAa

3UTeYd AL §1 Hefale-ued IREd TeerHe

P T Tl W IAT # Feof & 8

2. 31 MUt # RNA & fav fafase
TfAAITERA  (RNA fHCH (RNA®) (RNA®
Fr o TR & 3maAfRa war g

3. 3T SEmopst # RNASF fov fafase
TTAAITASS (RNA fHed (RNAZ & oft
ToEHT § AT T & 3HH dlC Th
GOl TealsH HERIT (RNA & To[eie
H ToeriAa # aRafda & & &

4. 31 Shamopat #, vfAAeEse RNA ffuew
RNAZ &I ToETHC AT Toelial & 3aRd
FAT §, W TR0 & GRIA 3eTehr
HIGTHAT & HJAR|

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
fRNA 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 %{utamate
(tRNAZ™) also charges tRNAZ® with
glutamine.

3. In these bacteria, the amjnoacpfl tRNA
synthetase specific for tRNA®" also charges
tRNAZ® with glutamate. A second enzyme
then converts the glutamate of the charged
tRNA®" to glutamine.

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

Fifs sfagpfaas & v dasmsEmeEE
e HfFEE B € 5 TeensAt @
THRIAT ® TeHA A dlel FeheITTaRIe
sy e # RERw o ¥
Tenfad deneeT faRedt siiwer o8 & w9 A

84.

AU F aX A Y o [=
FUAT F ¥ HIA-A7 FE AGT B

1. FhIfF FehedT HIAFE g [Fwrrg gar
A F U A F

2. AUIEAEEE @Rt fAffd DNa
el (e, e A, CunREaEs
aag sfwy fr sufeufy A wmEh
faedel # SR qRafaa R s E
3. Fifeh FehedT AR H U &Rg
DNA gurR uf¥sd g@dr € @
AUIEAS  degag vt fF w—E
38 gueare gt gl

4. 3 3wy S SURBEAET w [
AETT W §, T grror ofe-awiaa
HITADTIHT T AT AT 3|

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.

. URTA¥e T WTAfAed: ar YR H gaffeRor

fhaT ST THaT &, DNA URIR& UF
TfAURIat® | 3WFd & a) H FO AGHR
rr & T g

A. geheehld  DNA IRIcieh Hilel H Teh AT
¥ 3OS H Heael gE WH W
Faad g gl

B. WdURicR& & RNA 3HA § S 9B
cDNA #H YeIEadl Hoi@d gl g H
FlF & 1T AT 8T
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C. YTAURIae Teh Uiafafd v Ausha uehd
GART U RNA ALY ¥ grat aTfaeier
g B

D. F¥ifeh DNA IR T Ufafefd wa
R ghE 2arT Afdefr g1 &, Ty
URTae & fasid dear # @i o g
TEr & ThdTl

A= Fyat # ¥ Fla-gry e T
1. AGaT C 2. BT D
3. A9 B 4. A 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 cDNA 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. Aand C 2. Band D

3. Bonly 4. D only

DNA 9fdgpfdasl & aR= Fo @ Jfean
gedl § ST DNA Uifodsl &1 yw-arae
afafafer garr ik adr dr st ¥ fafafved
FUR afde@si canr 8 & S g1 e
$C TrlleAl &1 Flhddr # aY 3@ wfshar
CARECIECIN

A. DNA UIfeiAdsT I dAT DNA forrs

B. AP 3d:=g{doiisl TAT DNA ToIZhIfasS
C. Mut ST4T Mut L

D. Rec AdiT RecF
UfhaT #I IWIed TeaizAT H T e gy

fqam=ar &7
1. A,B. @2 C 2. DI B
3. AdaT D 4. AT C

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

87.

87.

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

A. DNA polymerase IIT and DNA ligase

B. AP endonuclease and DNA glycosidase

C. Mut S and Mut L

D.Rec AandRecF

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 HLAYUT JAT HATLS HJH HAT Th

GeheehrT AT P ogfeid  ATP, foraeT p-

T W oGS 8, & HY FSAES fhar

URUFd mRNA #H, 396 HFT F IFER,

Wt PP FEr W use gIm

1. et ofr oRfewfaar # *p oRwew
mRNA H Wehe gl BRM Fhifh Heforadd

& GNIT padT v wmEhe  faARa
g

2. mRNA & HEHERE it & SEhe
TAE UHEAED:  odfad BT @i
F[@ & N A o HEhe
faaia g g

3. ¥p gRUFT mRNA & 5 37T H Whe @em
AT A 3THT TgST HI] “A” B
4. 7%p q9Fg mRNA H FE UHc F@r
Wﬁw&mmﬁa‘mw
A” 3Eferse & 5-TAT wrekhe 3 e
&r S

An eukaryotic cell undergoing mRNA
synthesis and processing was incubated with
*?p labelled ATP, with the label at the B-
position. Where do you think the radioactive
isotope will appear in the mature mRNA?

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.
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TOR, T& fha®, ¥ warcasa: @afa
HITAFRIS TCATHT H T TH, rRNA TLATUT Hr
i 81 foRdr e @R & Pol I 3USHS
& T T & TOR AT a=ar gl
TUAH 39T ¥ J9 TOR TR & &,
Pol I ¥ 3o N faufed gIar g wh
AR v AT gar g S Pol 1 39-
IHE & WA oW FRE & Horded Al
HiFeTFd AT &1 TG Ao, dUE
e 39 gl | IuEEdE e &
39GET ST HIASIHT H rRNA HITOT &l
T/ AT fFar Jar &1 3= ueR &
AP F T GfET RNA & 3o
uR=sfear Aeaa g

20 40

t(min): Q

FFGAT wde H gAmEd gfAAE #
qgaTe:

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 I 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 I
subunit. The level of rRNA synthesis is
monitored in these cells using pulse labelling
following rapamycin addition for the times
indicated below. The ftranscript profile of
rRNA observed for the wild type cells is given
below:

t(min): 0 20 40

23

89.

89.

Identify the pattern expected in the engineered
strain.

Ll A\ .

FReUT & 3IUIR, THAU TS, Jor
aftaa vy Raor # segAraEfes
Rffcarcas 3w WwWa €1 3@ SR
gAY Tea3A Aftee g@nT Haig
# g frar smar &1 oftes g@rr
SEEgATg o & W8T 9ES & §) F fGF
T 3T FI AT E

(i) F(ab), @S & Sl &aT & o wfaser
mEae TihTar & g @ g
(i)Ufdsid  eaa FhIaT W F(ab) @S
TAT EHiEHONT F. @3 JAfad 8 &
(i) T @3 T uladaaT & T FATT W
Teh TITAF IGEY 41T 8l

(iv)Fd @S TEr ulaad & T FSAET ®
T TITAE AT S H HFAT E

IRFd FAT H T BT TE
L ()dAr (i) 2. (1) 7T (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
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
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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)

Ty A7 A B F owe A ¥ et
FEIASTRIOIAT & e far amm 3=
HIAFIIT A a1 H TFH Udeld & Ty
FEARAA fohar s afdsa & 9 gfafea-
Tofeq FEmseTEROpdt A wared fear g
I HAE H 30 GEd fRam, 3 () e
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giFAfod &1 NHeRAl o= N.CAM &
SR % T @ G % fw gt &
ar §HE # AT fRAr T, NeRE A
3caRaas & T THg- A IRT I N-CAM
# 3cafads & @ @gg- B A =
aRUmAT # & FHIT-F UF & gea & 3TITA
HTET B2

1. YRfS® @ # FAg A I GAF B AT
& gfed AT

AT (ii) w9e B (AfA 91 &1 g v were)
T (i) UG AXB & FL §d=T & ured T
FifAFT & Ty Famar 7@ gResa-wufea

2. URfeH TG # WA A& gied AW WY
WA B & Yedl @ WURUE: T gem
agr 9 diEedd & ew A A

90.
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FEASTRIOAT H AT H T A
Tgigas AT i B & e owe

HAAATAE g
3. THE AF gied dfFer 97 & e § 7

$ TR wfefAa g AT g Fafd @Ag B & IRed
1. A U A uRfAE fEea & 7%

2. AT THG B 4. 3caRadql & foav gEy FIR@E e
3. GNGATAT Fl HAA 3] @A FEN, T THE A T TR
4. UGB IAT Fl HAA B al & gt aurve: e g

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*"f FIREH-FIRFT AT I FeRA
Afead & § TUT HIAHT F ST T[0T
F aRafda #F oo fAwm # & Agcaqor
AR 3HeT TS 81 3Tl EEAT & dATAaAl
HITAHIAT T THAHLOT HIFAFT FAE A N-
Fel=l F Uhed & T FAAT: Tgaad
g1 N-CAM (df3h IfeIhT 3THA 310]) Ig-
SF (FFFgANIgie HETHAg) F gl § T4
ITHSAAT FAAHATH & GEA-FAEET H

91.

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 Ig-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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v W] ve AW R JHR A EHAT
AT §, Th TG il JoFd T T &
T 3% Haild l THT HIAT §, DITART Dl
qiafdd aar § 9 T X F TR A
qerdr §, S HIAS TGIEaA H Ferar 3
38 FfH 9FR A e HeAw WA F
T @& dew & fav s o Rftg §
Fafp T e QW ‘2, & X' F
oy FERT & gex 38 AT g1 Fehar
g, & WUT H I Il gl A et
F T BT th P aur Qo AT F

TEr afafafaea & &
1.5 25
g £
3 E
L
kS !
P + - + P + -
o] - + + o] -
3.5 4\5
g ;
g £ H
g HHI‘I §
P + - + + -
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’?

15 2.5
i ;
E 3
0
2 ¢
P + 4 + - +
Q - * + Q - *
3. 4, c
]
% %
£ 2
g £ H
b |_| H 1 3
P + - + P + .
Q + + a - - + +
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@ W # @ @lwn, d@eiadr &
YT AMEAT o HTL H T ool 87

() | FGF @) | ¥z
(i) | gzorerer | ) | frssrars
(iii) | Wnt (c) ma@mm

i—c,ii—a,iii-b
i—aii—c,iii-b
i—b,ii—c,ili—a
i—c,ii—b,ili—a

B =

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
l.i—c,ii—a,ili—b
2. i—a,ii—c,ili—b
3.i—b,ii—c,iii—a
4. i—c,ii—Db,iii—a

Tg U AT ST ¢ % quiawr faefea

PRTHT B 3BT T PRNFTHT T b

F 3T AT ¢l 3RFd FIF ¥ FART F©

1T Feaa € @ & @ Fla-a = @

=l &7

1. 7o S f@enfaa a8 @i, qor aa
Teh Shehe 3T HITAPT g7 & [T HH
oftaae T 3EeTSar @dr

2. FHEITT Hel HIABR FTI-TAAATHOT
F THAT & dAT 3EE & HAFA-HIAH
HEET @ 3cqe ST Hehal 2l

3. WEHTaAAE I8 e o ¥ &

39 A HINFT F, [ar 3R

3qRaa-l &, 3T 8 &l

HAT ST HHE HGol DT R HIH

T Tohd &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.

fasmraefier sor & feriRor i afemw wa
Fo a2 frrad g

A FIfFR T R{eea daeT & gIa 8
B. T aeur SrEA ool #ifeemEt A
fafirse Samarfes 4 ged £

C. faste Fahdl TR AT Igfhar & g
e |

D.Th aeuT fS@d W& Hhd i
fastrerer @1 vafda & &

SWIFT FUA H ¥ Fia-ar, FuRer #
ASEIH TR T 872
1. BAAT D

3. 8T A

2. Adar C
4 HFT B

Given are certain facts which define

‘determination” of a developing embryo.

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

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

C. The cell cannot respond to differentiation
signals.

D. A phase where inductive signals trigger cell
differentiation.

Which of the above statements best define

determination?

1. Band D

3. Only A

2. Aand C
4. Only B

fordlr <& oor W Ry T v ufaRigor g

F R AeAds v@ @ sEgad-ses &

drer A @r S1ar g1 aRkonAd: 4T gem

1. 9T H IET TREUlE AR fAwtad
g Bl

2. T8 391G &l BT da1gd, 39 &9 #§ th
quT geEdTE S|

3. aUIg WURUE: J=4|

4. F @ qEUIE 9N, 7 UeEE, FE(h
I gger ¥ & fAuiRa 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.

et aRfs o1 & 3T vEw NS GHE
& e & & 3T Ol e ¥ aue
g &7 39 NPT E@RT FAT Tl T
FT AT BT g1 3T Ig T Bar § ok
SE e FGH § T

1. e BfEdr

. TaEneer fafader

. ARPIfafas [AfaEer

. Frorafea R

VN

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.

afas sva 3R & #ERfEsRar =@
gROT & YT T § 5 e Remede
ug # fec-gIEy w F AR s
3ol & UGUIT Teh TIAATGHRES & § H
FH W Thdl ¢l 3Wed gROT & Fefad
FO U fFad gl
A. @S 3 & Ueh 3T AN & 39AR
T ARCE T F T 6T W
N e gAAERNT F=ar & For v qor
UG # TR ed & IR g1 Fahell &1
B. I 35 & Ueh 3Td AT & 3UAR
T T WAFA T Aweny g
N e gAAERNT F=ar & For v qor
arg T GeRicafed & IRA 8 Fehell B
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C. YT 3Fd & 3R AW gIEy

YAl W UAE STeldl § dUT b AT
ATy TEATHT FT 99 FRIOIT AT B

D. IeifA® 3 & U 3T AN H 39AR
fordr off ool T AT qIEY WA HT
A FRIOT AT g
= 7 ¥ sla-ar & @@

1. BdAT D 2. AT C

3. AT 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. Aand C 4. Only B
Uedl & HARIE USed Td IS &
@7 & w9t @1 gAfaa s
A | fdedear () PE i T @6
B. | Fal=r Yamg (if) ST TIAT
C|dsem ar (i) gfagfora drsmogar
ds &
TSRO § &=
HOT Y
D. | srergeia (iv) HIETATOLAT
TRAIST], U
&= Adaa &,
JTADIGAG
el gar gl
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100.

100.

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

= o W wRestew v fem F
ABC 9fdA & 38R

Sepals Petals Stamens Carpels

[ |

B
A | c |

®S SHel/3elTe HReh 3G AP1. AP2, AP3,
AG 3Tfe, wfFafaa 81 A =t 7 @ #ia-
o T W

1. 91ET & UG 9GS & faeE & Qe wocer

2 (AP2) 3Jor® JfHeafdaq

2. WIHE AGTH AT & S AT AT ¢ |
3. 3729 A % eR= API JfFafFad

4. 91EF & & Ta&Hg & T Ap3 Afdafedaa

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

Sepals  Petals Stamens Carpels

| L]
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several genes/transcription factors e.g. API,

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.

9y g IS & aId I HeAIhAT &
U A FO HUA fAFad ¢

A. SO e W sfAeeIfUT B
¢ 5 oy FREET & uRey F§ SHfag
I@H 91 H THAUT & U TOT & N
I Fash &ifd ggard

B. UIT Urgul # 3UfEd, ITAAh o HTHATT
& e F& I arel A, TAEr 30
FgAd ¢l

C. gEaAsiar & fafdse a9 # 3ufeed, wg
afEt A aeuReud gEASE-EId
HoTide UfdAET (MAMPs) &l HeGH H
gl UfdAT ATHAAF IET (PRRs) UIgdr &
g £l

D. AlC URE & Uledl #H IWIeeh FeAa
& iy & I THH § SRR
3cdicl

A gaeEt & & sia-ar w1
1. A BEATC 2. A, CEAID
3. B.CaaID 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 (MAMPSs) 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,Band C

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

4. A,BandD

gl TlaAaseEr e & v smaas
WAl F AR ® E TR
FEATTAHE W& (COP). U E3 JafFafed
fodrw, fafa #ar 31 copl &= & FA
¥ Fafd $o Faad HU fdead ¢

A. VI #, COP1 d2T SPAl &ghIT UIEAT &

T IUEHTAT H Giafgdic oigel Ye
R B

B. COP1 @ SPAl ZaNT IfafFaaic g&r wida
265 WAAFT garT Uy & v afdad
& s

C. 3 # COPI Fgeh ¥ HAFIAT Th
dR-¢fiy AT R smar g

D.%gH & COPl & 3rquiedfa  wwehrer
TaaawE {wm F v e

HFGAT WAl & TGO F A
T &
A gaea & @ ST 7@ P
I. AdarcC 2. AGaTD
3. Baurc 4. BAATD
Constitutive  photomorphogenesis  (COP1)

protein, an E3 ubiquitin ligase, regulates the

turnover of proteins required for photomorpho-

genic development. Following are certain
independent statements related to the function
of COP1 protein:

A.In light, COP1 along with SPA1 adds
ubiquitin tags to a subset of nuclear
proteins.

B. The proteins ubiquinated by COP1 and
SPA1 are targeted for degradation by the
268 proteasome.

C. In dark COPI 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. Aand C

3.Band C

2. Aand D
4. BandD
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TE HEUT F I CReSF gRAT TF A
3T IRHATT ufder & quia & fov @
Wm?@f%’

A AT 3R FRb  (ARFs) heehid
WA BT § S ifede iR deat
(Aux REs) & @Y, S 3@
frarfeaa a1 gaa == & fow aua g

B. AUXIAA WEIF 3fed=a aRg =
yfaafea & gfadms A9ss a@a €
AUX/TAA WIEAT F ARF 9T & AT
G HeJor@e AIF0T H 9 F & B

C. TIRI/AFB & @MY 3Fda & JEua
gfafaafea afead s@ay & dem@r &ar §
TAT AUX/TAA NEAT i fAwrer &ar &1

D. 3= & HiFdled HefohaT Rl (ARFs)
& Y HEua 26Sufedde afder ganr
3eTch TATel FT HROT ST &l

IRIFT HYAT & @ G H F HiA-Ar

TEr
1. AABdAr C 2. A, CddarD
3. B_.Cd4arb 4, AABdArD

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.

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

C. Auxin binding to TIR1/AFB promotes
ubiquitin-mediated degradation and removal
of AUX/TAA 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,Band C 2. A,Cand D

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

YehTel HRINUT T Tehrer ATATRIR IR 9Hq@
U1 el GaRT Frilad Bl g Tererds 1
(PSI). FehTRIci II (PSII), WISERhIHA bysf Hehol Ul
ATP f8#9| PSI W F& &ue faead ¢,

29

104.

105.

A. I Fur Nder gefoamir & ps1 wfafrar

Fg UG PSI AfATRAT Fg THgAET: ded
gl

B. PSI & P700 & foU soigela aar corer
gafaa ¥ aur p700* & AT SoeelT A
A, FEATTT Th FARIT gl

C. I3 #ffwr qur p700 & Flr NEAT Psaa
SR PsaB?WE’Tﬂ'?%I

D.PSI & 39TAT & ¥ CoIICIgEsedarT
AT bf Tl W Gl Uisheh Solaglal dTE
ufeq g &1 I8 ATP TeoWUT & AT
AT § T NADP™ T 3T gl LTl

IRFT FUAT & Fra gASE § ¥ wiF-ar

TEr 87
1. A BJUTC 2. A, CJATD
3. ABAdHTD 4. B,CdarbD

Light reactions of photosynthesis are carried

out by four major protein complexes:

Photosystem I (PSI), photosystem II (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.

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

. 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 bgf complex.
This supports ATP synthesis but does not
reduce NADP™.

Which one of the following combinations of

the above statements is correct?

1. A,BandC 2. A,Cand D
3. A,BandD 4. B,CandD
Regelle  TEwehe Flaadod (T
R -1, 5-aHrEhe & Flaiadaaor Td
HiFHSAT, al Al 3URT AT g1 TWRadr

HAFAT uFer 9w FEAST UF EfRw
GfhaT & YR FaT gl Tl 98T W
T I o Fua Arad 8
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A. FlEFENUT TF IifFdEaT & fav
FaER W AfhT T e §

B. WehIT 9T & TRUN H UHh § TASHT &l
I8 F afaal

C. AFHSAd & FNUT gReldas H &g
Hiad & 50% STHAETEA GaART A 9red
foRar Srar #1

D. Tehreread gider & gldeas, WiFde
Tg GAROIHRE WEATT

IWFT FYAT & FrT A F T -

T T &2

1. AGATC

3. BUTD

2. Ad49rb
4. Cdurbp

Ribulose bisphosphate carboxylase (Rubisco)
catalyzes both carboxylation and oxygenation
of ribulose-1, S5-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. Aand C 2. Aand D

3. BandD 4. Cand D

gRAedgs T YT f Afaefiear F

#s ufags T AfEAfaT &1 Sehrer deesur

& UREg & IR H $O U [Heetad &

A RRE & SR JaRRERAYUT g@RT ST
T YT TIEhe gRdods § dscide
o uRafed gar § el 9% g A
afkafda &ar &

B. T & ® H TART &ed Td &
gRaeas & vgEd: Al F FW A
A Sar & 9ur ST # R A
afkafda &ar &
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C. 379 g dRagsr & o\ #Aemwor
FIAFIHT F 3cAE BISH FhE I0T F
AaA AR & I g F 3 9
&1 HIfAR3T I AfaRfer gar gl

D. Ui¥aig #RUT Ufhar H divaE  Hedw
it & e e aRafed @

IRFT FUAT & e TS F & HiA-ar

Th TEr &
1. Ad4rB 2. B4 C
3. CIAD 4. AJATD

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.

.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. Band C

3. Cand D 4. Aand D

WYROT FO7T TfS gFd Aeqedl w1 AR

ARG FT AT TAT & TP H TW AT H

et gAfoa wta €, # ore wehrer & faw

3O HacaMaT T I 3@ UETUT

e & for B sya # ¥ Flaar ™

e A& 82

1. EU-aGT o Fuek T HagAdfear &
faffeeary &

2. o-Haeeler Gl # ag-aer oF
o gt & 3 &
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3. do-HaeRler qenfiar # S oF
& AT g T MY 556 nm H &, T
=4 § % 552 nm H N @ B

4. To-HageAe AT # AU o0F
Jiifeaa 3o wafAs wEer & Far ¥
AT B

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 ftrue 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 Hr ufa & v Qe g

aferer &1 e @919 (70 mVv), T ggelleT

faega SRom & dfFer Ter @ RT3 &

ag F faTa (+35 mv) & oY W gowfad

g3 for wraifaT Feuat # oo fawg &

3T 3ffdoigs &7 arEar & IR gl

A. FfEHT T URfAF 3T F ST Na'™-
TR B AT IR o Rew @
Na*™ Ograeer fasg  (+45mv) & &
aifaefier g #RUT T gl

B. UYRf3e 3r9eer # Y A U & ¢
Na* -arershar ofea: 3R f&ufa @ o=
FA B §, JUT 38 oY 3EfT F
Na™-39 39« FEAEEAT fderd o uga
ET Ul

Cc.®w fasm $r wRffw s@ear & K &
ATl H e gy & o1 Feah faoa &
gohA H I8 IRUITAT g g

D. Na*- ATciehcl # IRac= & I & T4,
af¥er @7 UUT % HRUT K - Irelehdr H
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gfe afeq i § T & fsw & o
W AFfIoET FROT grar &

&= 7 ¥ Sla-ar & 3@

1. AT A 2. A9 B

3. A C 4. CEA 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. A only 2. Aand B

3. Conly 4. Cand D

9 ol U FfFd qu & o HAT AT, T8
gd, 3w va &g e Jer FETor gRar em
3T < 30 goa fear & 9% qu & Teo &
o U deuRard 3-3cu1e % 3@ gRaad &
FROT IET FIG0T AT IS & I | 37
YeTuT fr grEaT & v Fra wua wEaraa
EECIGES

A. TFT # HITAF Gl -AlecH & AT &
B. &I H# GehlH dUT ATeCIH & AT 81 ¢
C. g H 3% JFeq &1 39T &l

D. G&T & Sharpsit # oy g

&= 7 ¥ Sla-ar & 3@

1. AT A 2. AGUTB

3.A7AF 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. A only 2. Aand B

3. Conly 4. Cand D

fordll AR Wl T T Tofplel TR 3
g, Rffe oY@ Fas # 7o & e
v JUT T HRUN HI 3A AFAT F oY
A A, U, ToE IENOT T OFS
AT 87 §1 3 WeI0T iy eredr &g A
FUT TEdIad T AT &

A. AU §F SRR F HeT ToEeT

gRaTgerl (GLUTSs) GaRT Jehiet IRafea g
&, S sgfo= andr wferaor ganT wenfaa @i

gl

B. Aifsaa-feR so@ier af@mat (SGLTs), 3
$gfoe W e =1 €, ganr si=EEe &
3T Tofhiel IRaEfRd e 2

C. o 3T H Tofhlsl HU[ GaMdd faawor
garr afEfea g gl

D. AGURIAT # TofehlsT I Efaciash Hishd
qRaE e &l

@ = # ¥ *la-a1 = TEr T8
1. AT A 2. A9l B
3. A C 4. CEA D

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

A. Glucose is transported into the cells of
muscles by glucose transporters (GLUTS)
which are influenced by insulin receptor
activation.
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B. Glucose transport into the enterocytes is
mediated by sodium-dependent glucose
transporters (SGLTs) which are not
dependent on insulin.

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

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

Which one of the above statement(s) is

INCORRECT ?

1. Only A 2. Aand B
3. Only C 4. Cand D

111. T &7 & Rffs ant & s-fase
AT g R T T ¥ A
T T €| SAF ¥ FHF-r Pl 9 T
3ifera fomar = &2

1. 20 3 420
0 0
-20 -20
my 407 my 40 /\v
50 60
80 a0
1004 100
Time (ms) Time (ms)
3. +20 4, 420
o 0
20-] 20
my 40 my 40
50+ 60
B0 -8
400 -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
3 3 A

20 20

oo o]

106~ 106
Time (ms) Time (ms)

3, 204 4, +20

o o

20 20

my 40 my -407]

-60- 50

80— -&0

106~ Agg-
Time (ms) Time (ms)

112. A= [@Fedr § § Hl9-G1 T FT ATA/306
F HAA: IHUA FHEA JA YET T TE
FeEfag #ar &7
F@a afy grAfaT CCap

I yragaify | aniiedier | 2fie Sfeeras w1

Fr FafEg war &

2 iy | siferdierde | el AraaRat
RID] @ Hepael




3 |oeg-dgy | SR |9 F gIEy
If Al # Jo F
ECRIEL
4 g TS | ITSEAT B gHAT
JIH &ar gl
112. Which one of the following options correctly
relates the source gland/organ with ifs
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
Iuteum pregnancy
113. 988 di0el T g¥Sfedl Uigd ®l 3 el
AABBCC ddf U&H T=F UEd & TH
Faremdl 3caR@dl aabbec & AT THSRI
foRam /T AEUeaTd F1 fR-"a (AaBbCc) -
3caRadl & AT TERRT fRar I ger
0T g&9 e sifha R =
AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65
aabbCc 75
aabbcc 310
Aabbcc 120
A¥Y BAAM BH Cdh & g AGET
SHEAT (mu) H &
L. ShHARM 259AT 17 mu
2. A 33 dAT 14 mu
3. AR 25d9AT 14 mu
4. ShAHA: 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
and B to C is

1. 25 and 17 mu, respectively

2. 33 and 14 mu, respectively

3. 25 and 14 mu, respectively

4. 33 and 17 mu, respectively

T HIAA AR & &l & q0T Th ST &
ar Tolel (A AT a) & RIfE ¥ oA H
g, p=0.8 FAT a & ¢=0.2 El IH &F TH
8 # A AHE # TE A0 S TR
g T Bgeawr gdieor & gearg i
FETST YT U TR ST § AAAA, AAAa,
AAaa, Aaaa d¥T aaaa. E’I?f-aﬁ?ﬁ?‘l' Tera =
HTPIOT I AT GIAIIUT HIETEr AT g
& FAA Tl Gfd H AES 1000
greul T Th IEET F 3y aRepfaa SeTor
TRl fr TEm A A U F Pee €

AAAA : AAAa: AAaa: Aaaa : aaaa

409 : 409
420 :420
409 : 409
409 : 420

1154:26:2
:140:18:2
1144 :36:2
1144 :25:2

B =

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, ¢=0.2. In a
neighbouring field a tetraploid genotype  of
S.  nigrum was found. After critical
examination five distinct genotypes were
found; which are AAAA, AAAa, AAaa, Aaaa
and aaaa. Following Hardy Weinberg
principle and assuming the same allele
frequency as that of diploid population, the
numbers of phenotypes calculated within a
population of 1000 plants are close to one of
the following:

AAAA : AAAa: AAaa: Aaaa: aaaa

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

409 :
420:
409 :
420:

154 :
140 :
144 :
144 :

26:
18 :
36:
25:

S S ST (S ]
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BT AeTAEer # Th i fag gdreror
A9 X Y 3z 38 % # gty
wiFAfT ¥ X ¥ Y dw #T gl 32.5 AR
FHS (mu) IAT FAT X T Y H gh 205
AT $HS (mu) A FIE JOTH = 0.886
o7l gfieTor GEERT ¥ 9l R HaT # A

gl @ Far afaed g2
L. ~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 X to 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%

Th & e F a1 HAathar ad Sied
(Fada 3ucgg+l) ®fFAfad ¥ a=r & fwdr
T & off T F 3T, IR & g
& g H gRufag @ar g1 vF gfaus
IAT| F, AT H FAT HUA FATG

3ufefa T geiem

1. 1/4
3. 9/16

2. 3/4
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

Teh -1 HifAHT @M X OHF ¥ IO
I % HeI UH T TSRO @A
TR & Y F FH O 1 & 3R
U& GFP 3idfafted ORI gH3T ST §, a8
3haT Al fohar STar &1 JUiY ST oA
1 % gE FAE, o wreiarer siafdfea
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117.

118.

118.

e §, H GUST AT § dF 98 SIS gHe
& sifeegea g &

& T # ¥ Fi9-91 35 UG & AvedH
oI T &2

1. il TG

2. ST "o

3. forr-faferse sifeafea

4. AT &fagfa

A male mouse cell line has a large
translocation from X chromosome into

chromosome 1. When a GFP containing
transgene is inserted in this chromosome 1
with translocation, it is often silenced.
However when inserted in the other
homologue of chromosome 1 that does not
contain the translocation, it is almost always
expressed. @~ Which of the following
phenomenon best describes this effect?

1. Genome imprinting

2. Gene balance

3. Sex-specific expression

4. Dosage compensation

T TE-UGHAUT 9997 & v o Sarordr
gt &1 dror fFar T=@m 3@ WA &
Yeo @ AeT Jifeer Yol #ar gl
QRHAUT H + JAT - 3Hh HHG H
Afese =9 &1 ND' v FE T
& T @@= g

arg | leu | str | met
gal + - + | -
leu ND + |+
arg ND | — ND
str — + ND
RN RN illlﬁcllllllla;
TE HA A G

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 IND + |+
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

& mir e arfesr & 3R w, @
faedt # @ Fla-wm T GHAAT @
gfafafee @ &

el qey TSl
A | wifawa: | O |@mlerdar sisirer
SifEs &
B. | &z (W) \Brerarde HeFera
C. | faeea (L) \gmm)efar FaRartardt
D. | smpme | V) |gwrar sraier
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 — (i)
4. A—(ii): B~ (iv); C — (iii); D — (i)

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

Category Plant Species
A. | Critically (1) | Chromolaena
endangered odorata
B. | Vulnerable (ii) | Dipterocarpus

grandiflorus

C. |Extinct (iii) | Euphorbia
mayuranthanii

D. |Invasive (iv) | Saraca asoka

1. A—(i); B—(iv); C —(iii); D — (ii)

2. A—(ii); B—(iii); C—(iv); D—(i)

3. A—(i); B—(iv); C —(ii); D — (iii)

4. A—(ii); B—(iv); C —(iii); D — (i)
Lamprays

— Cartilag fishes
Amphibians
Reptiles
Birds

Mammals

120.

121.

121.

SR ST GO gET & o & T et

H U Bigar @

1. 3R, §gY, 98 Ju &= ve @
qEST T HET T

2. TG B ogET WG9 & Wy gefr
ey Fafa &

3. AT & qao SUCAEH AT ¢

4. T T T FeEfaT A §

Lampreys
Cartilagenous fishes

A hihi

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.

A= 3ATHT TIEAHIET & T 396
3T YHE YEH T 9 few oo @g A
CARITAHT  (A), 3MTicgFheh
Afererd (C) WfsEar (D)
1. A- IR, T 3acd; B- AgHad!, 3cdele
C-Fre T, 9gHA; D-T=ASAIIT, 3HET-TIE0T
2. A-TU=ATSAI3T, 3eT-VREIEUT; B—ColTATRET, 3cHoT;
C-HgHA!, ScHeiel; D-HIcadl, HER FATLT
3. A— AR, 3cHeie; B - AgHad!, 1aH
C-Fre g9, ea@eT; D- NHAT, 31T TIGUT
4. A — TSR, 37T-VAEUT; B — CATATRAT,
38T C—HIe T3, 3cqa;

D- Hgwadl, HBR HEYA

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

(B), Hordrfr
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123.

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

Sheet & sfadgra 1 vH@ geasit & gz &
T s e @ AT
T HA=AS el
A lwemalige | | agd #gEeT
B | v W) | T FgmReT
C. |voum A=g (i) | greferrg
D. |goH 3379=R (iv) [Gpiireca
V) | wreffaes
Vi) | zaifame
I. A—(v): B=-(1); C—(ii); D— (V)
2. A—(v): B—(iv); C—(1); D — (vi)
3. A—(vi;B- (1 :C—(i1); D —(vi)
4. A—(iii); B —(1); C (vi); D—(v)

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

Event Geological Period
A. | First reptiles (1) Quarternary
B. | First mammals | (ii) | Tertiary
C. | First humans (iii) | Cretaceous
D. | First (iv) | Triassic
amphibians
(v) | Carboniferous
(vi) | Devonian

LLA=(V);B-(1); 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)

el ey #Hg & 9 & HUE FUSd
Hadt H e FolsEnA g 3

Hornwarts Farns Pinas Oaks

D
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123.

124.

124.

IWIFd Uidfafdcd # A, B. C 3T D HaA:
gfafafica & &
L. S 1 UINard, U, g5, @S

Sl

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

Hormwarts Ferns Fines

A

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

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

AT AFET I FT 394 FROT SAEr T
gAfT #:

fagr T
AET AT
grft gfg
ABH U

O | ergaigiar Fit
W) | ertgaiaiar goF
(
(

ST FASET

o| 0| ®| »

A—(ii); B—-(iv): C—(iii); D-(i
A—(1); B—(ii); C—(iv); D — (iil
A —(ii); B—(i); C - (iv); D — (iii
A —(ii); B — (iv); C — (1); D — (iii

B —
S NN N

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
bancroffti
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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I FAT ¢ 9T VAU ASH 3T AT 160
JAT AT t+ 1 U 200 &, aF 3GH A t+3
wwm,wmﬁg%mmw

I IS F F6dT BT &7
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) UIRAHt # #ieaahied

P:B (IEdash rAfH® 3cdle: S99R) &

A-029;B-0.042,C—16.48: D82

IR AR &

1. A—HEHHg: B -3l C — €18 D -
ERNEICU )

2. A—STHA; B - 3SUhICe; C — HEMEHg: D
— T

3. A—3SUTHTESY: B — HEHHS: C — HTEe{fA:
D - e

4. A—HTH{A: B - AETEHAG; C —Fel: D -
ERNEICU )

2. 280
4. 390

The approximate P:B (Net Primary

Production: Biomass) ratios in four different

ecosystems (A, B, C, D) are

A—-029;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

USTadl A, B 92T C & 3EIET O<ical & AT

Td YEOT F AT arforer gondr &
gfdeds | v=fd A | w=faB | wenfac
T ¢ | 530 7.05 5.30
—— I EXE 0.35 50.5

IFT & ¥R W @7 Fyar #§ F sia-ar
Her &

127.

1. ISITIAT A TAT B THEAT de gaiar &,
sefe venfa ¢ AfRea ge gafd §

2. yfd A IefRed ded i & uenla
B UhOA dcd galldl § I welifd C
Ifod dea gl gl

3. S ATAT B J[ood dee gadr g,
Saf Tefd ¢ ThHA e gardr Bl

. gfd A TfPsd de g § v B
Tefood g caldr &, a9 ¥efa C
THEANT seo gaiar Bl

o~

The following table shows the mean and
variance of population densities of species A,
Band C.

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

Mean x 5.30 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.

128. giaaggea  fufdewor # wfFafoq &=

Tl F 3% AU wfdfAfcacAs IS
@'ﬂﬂﬁ?—fﬂﬁ:

‘ -
A gy @ | O | veigieeer
B. | grondr spifder | (D | f3ar
C. | srprer undr (i) | vt

HIrET
D. | eprerardy W) | #=ifPgRegs
sl

1. A—(ii): B - (i); C — (iv): D — (i)

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

Associations Genera

A. | Heterotrophic | (i) | Azotobacter
nodulate

B. | Heterotrophic | (ii) | Frankia
Non-nodulate

C. | Phototrophic | (iii) | Nestoc
associative

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

1. A—(ii); B—(i); C — (iv); D — (i)
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)

TIAT FUIT T HA T S H g
'g'crqma’i(A,B,c,D}aﬁraqﬁTaﬁﬁma?
T gREdT Heg #H gy 7 §

High

Low

Time ——*

YT A.B.C.D&

1. A-g ¥amell 39 oK, B — AASA0ash
STAR, C - A 3ifFdisieT Figar, D- 39
JFdaa AT

2. A-39 AFES ATHIIAT, B -F=A-
ST @R, C - faola 3ifedia=T
Tigar, D - & darelr 39 5K

3. A- 9 et AfSarEn, B - &1 darer
J9 R, C — AEASanas JgdqR), D -
el ATl Figar

4. A- EATASGOIGS JAGAR, B - 3G
JTFAST HTIATTAT, C — &7 darer 3F
AR, D — AT 3iferdiisr=r Figar

In a lake subjected to progressive
eutrophication, temporal changes in the
magnitude of selected parameters (A, B, C, D)
are shown in the graph
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130.

High

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

Ho@ H HEE gd4d (N) & Teg H
TG 1 g 2 Fr FG9 (b) TAT FAIOT (d)
afaar gl = & o 7 Wor afaEt w
Ticg AR g & TR # A= 7 T Fa-
T HEY AR B2

High ,d1
g .dz
d -
I g //
0 g 7 -~
&g / ~
E L £ < b.
£ = v - 2
= L
o@ S s
7 // b1
7/ -
-~
Low
Low N » High

1 Ja 7fY 9=fa 1 & gdcq e & o
gSIfa 2 # gacg T&aT gl

. T gefaEr # Avor afawr g @ E

. IS 2 F ST Yfa 1 W g AR
JAG ST I F g/ 2l

4. A= it #F gecg ReR W Ao
aifaat g E

(VN ]



130.

131.

131.

132.

39

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?

F3
—» 5
=
=

Death rates
Birth rates
~
AN
AY ~
\
\
g

* 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 & onfie ar uafaal AJATB & v,
UTeI &TAAT T Sfaeaet o wAe §

K =150 Kg=200

a=10 Pp=13

Favenfa ufaeget & Sicwr-aedT gfaaeT

& HTAR Tfaead! & IROMA g

1. U d A Sfadr g1

2. UATfd B SiadT g1

3. Gl USIaAT U TR @EEEr W)
gg

4. AT U TH ITART @EEEEST W

gg

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

Ka=150 Kg =200

a=10 p=13

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

1. Species A wins.

2. Species B wins.

3. Both species reach a stable equilibrium.

4. Both species reach an unstable equilibrium.

AT HGAAT 0.6 FAT 0.4 Jord, T Tollel A;
Jur A, F HIY, U AHoogd @AEyd w

132.

133.

133.

134.

Al & @Er, A, A, H 3aRafdd @ar §
AT p=1x10"° & @Y Fafh A, A, H
3aRafda g8ar & aifd =2x10-5 & @yl
Ig A fF HEET dGadd:; g3 § 9T 3T
IS FAQGHE g E[ AT g1 Tollel A; Hr

HHITEET HEf §
1. 1.0.
3. 0.67.

2. 05.
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
Ayatarateof u =1 X 1075 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. 05.
4. 0.33.

A ¥ & werm & v # oA
& HTHT &l ggdr

[
Cost —l;f
i
Cost !
or .
benefit - Benefit
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.

Cosl —>§f
i
Cost !
or A
benefit - Benefit
A B c D
Territory size
1. A 2.B
3. C 4. D

hdr Sg T TEEIAT FF Teh [AT RO
oiaq wafaa &ar &1 ey § gRaa &
3gfa Tur FTaryar & @i @ey fqe Ry
g P vt 7 & Fue smeRor aiEg $ir
3gTd &7 1 W gga= I ASaHd FHEAT 82



134.

135.

(@ (b)
fitness \ fitness
(c) (d)
fitness fitness /\
frequency frequency
1. AT b 2. AT ¢
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. Onlyc
3. bandd 4. aandd
A FE
I‘u é)
TO™CAT ATATB,AJY D,Ud DA CH
g afear aqones §

1. shHAA: 0.5,0.25,0.125
shHAA: 0.5,0.5,0.25
shHA: 0.5, 0.25,0.75
shHA: 0.125,0.5,0.5

Eal
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135.

136.

136.

137.

[AF-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.

W e # 10 aftedt § @y e at
Sehrar H TEaT FEICT TEAMAT E,
S8 ¥ ' afSe Aa SA9ST JUr arhr At
AA ST 9¥9 & §1 G 3 IETieE WA
TH & VA IERe AP ¥ o @gd
e & difedr & dg <2 Telg & fov

TRa 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 44
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
J9 HIGH & FAU H Hediehd Th

Reas & 3ufeufd & B 9 smfear
cart forar Srar g1 faeersy #r St uwfee
Higar 10uM and50uM & ST & =T F @
FIT-HT ST BAGH AT AoaA g

M 49

2 49
JL ;Ié
10, 50

0 . 50



137.

138.

138.

139.

3 40 ) 4q-

0, 650 1 g 80

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?

n_,C ]

0 50 0 L 80
(3 40- ) 40-
(] S a

3oTiae sgEdr e, darg # Aee g
(TMV) AfeRear & 86T # T & &
fafea &1 s @ o Rgws a7 &

EECICRIDI
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

H T gRAt # 30 = f o
TIeed H neo” ST (G-418 UFANTHAT ST &)
safafed afgaad DNA  @ar ks ST
(PrTerepT3TasT ERIEERIGEE] 3HTET
MiEaFfay HF FageTeliedr Ye &dr §)
& WY Th SAA-AETT GHASA GoAdisret
e foRar T 3fe sfesta pNa & e
Gﬁﬂ'ﬁﬁﬂneo"?ﬁﬂ'w?mmug
faRa & wAaE @ 3EASd gedfe
(TeTosw FHASE) adl ged g, YAeT &
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gerfaa oRomH & aX # e =t # @

IT-HT T T el 87

1. AT Faere arelr Sifdewrr
mieaFAIeR & fow ddeier giam

2. YAl HASR G418 % fow
Hagarefter gift @ mfegeraiay & fav
gferredr gt

3. AT YAdfe 78 fafeaa e fs
I MiHeFATaT TAT G-418 BT &
fore wfadedr gish

4. G418 IafafSed ATeTH F THAT
gAdfarst fasf@a gl wg F amieasraiiay
& forw Hageefer 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 TS S Follded TIET H, ol &
Teh oMeehdl o lac z ST & ST vfaafafes
gferelr T F 9w dfEERT DNA @
gleafase  fmam garg SifdeEi @
CAeAS & o & AT agAa fear o
3% d¢ UROAfos, X Ima dar PTG
IgfafSeq Aegn # cofed fomamr @m gen
Arer-e9d Ao foRar T wAeT F gRonE
(AT gAIfT carHiAS) @ A 7 @ Fla-
T TE JUIT T &2
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141.

141.

142.

1. corfers & faa ShawpEi F fmr @
T gl aur ey JuT Fal=T FaTTT|
2. walfoAs # e SfaEwpEt & o 9

faemfaa g &

3. careAs & fa shampt o fomm, 3§ eag
Hlol AT TN

. wfr & wefr Sham] asfaa g @ e3a
Hlelfdr &

S

In a typical gene cloning experiment, by
mistake a researcher introduced the DNA of
interest within ampicilin resistant gene instead
of lac = 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.

U9e$S  KGLITRTGLIKR & 3l

i AuRa &Far ST aar &

1. ATT USA HGHYUT ¢arT

2. UTAAT 3o f9eNuT J=T MALDI MS/MS
SETAT JUITATATATS

3. MALDI MS/MS geIa JuiATafafa

4. MALDI g<9AH dUIATITATT, Ucerss @l
s & 9 3UER & 99Ed

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.

W 3T JAT FAihardT 9v R 1=r
R Fyar § ¥ T Fu9 F 37a F:
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143.

1. TEEIWS  3dfafSed W& T Figar
W #r ufadifta auiATenr @ Arae
= ¥ fAuiRa R o gear g

2. 3UAT  fAegaRiie  3IERoT  geg A
a’UﬁmﬂTﬁ,WWT$GluHﬂTLys
WMWWW@,EFMH
TAIfaar g2 WhTT

3. frdr Wd&e # gedrm gfdaut utATen
Taod: FEfoela §EFUOT g §1 3EH
gfafdg NMR guiATer @ fedmur T
Jaold: -8 g2lfar Bl

4.1 Alihaneler UMt ganT, HARr
CAGHT 3G dshelleh ANl 3Maee
uie fAuiRa frar o @ear &, A 3fe
3% AT Udd FAGEN  HeIRard
gl

From statements on protein structure and
interactions detailed below, indicate the
correct statement

1. The concentration of a ftryptophan

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 f-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.

fafertor wfaweT 3mATT (RIA) FfeR wareAT &
3egfole & TgaA # HA A forr ST Fhar
g s o Plogfea s=gfes femr
ST & T Segios fauredr ufaweh @ v
AT TG & T SO FFAT AT S
g1 JeuRard W & IR TATeHAT & TH A
WA §EFA & @Y fAemEr Sar §oan
ufeRelt & ufdes ey Tyet & @y T
L A fFar Srar §)1 deueEd aEfd
ufdete e ufdstal § areer faar




JTaT § JUT Ueh ISIUAf A0 kO 39IET H

Hqed afds= &1 YEarafdar ardr s 81 39

AN & §R # ohd 74 $o HUT Artad

&

(i) AR & 379 & seefaT ufds= gur
HET diaad & IESTadl o=t &
I 3 §

(i) rfAfrar & 3 &7 s=EfaT ufass aor
HET diaad & IESTadl o=t &
AT FA B

(iii)Tsh AYAE W & v, FgFd gfds=r &
gt s, v @eRor =afdg &
T S v &, 398 &9 8

(iv) Toh AYAET W & forw, fgod gfds &
At suEr, v arRer @fFg &
fow S Torer &, 3Ew AfEw g

IRFT FUAT T T HA-T TE

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

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

143. 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)

(ii)

(iii)

(iv)

144. g uR&fead far Smar € & e Sedfrer

HEET H Th AGT & AT (y,) AATderT
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144.

145.

145.

T 4.5 mg &l 16 AT & UH ufdedr #,
Y =48mgdaTs=0.8mg & T, p=0.05TFX
W F Fdfagd R e afieedar
FT ITEEFHRAT TW o FARIM? ( g 5=2.1 o)

1. 40 ¥ &F AT I 5.6 T 3&F AT

2. 3208 FF AT JA 640 H¥F A

3. 438Y HHF AT I 5.2 AH¥s A

4. 3228 FF AT JA 6.48 Y AH8h A

It is hypothesized that the mean (ug) dry

weight of a female in a Drosophila population

is 4.5 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 tg05=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 el HYOT TS A 3,
IFd FaH ¥ HrEEEE & MY wHg @
AT 3ol d, TRAT g1 BEDIGHT & A
& & TN HFS I HEISAAT BT & T
AR ofiY wop Rfees Tafasant & g
g1 HIEPEEET wOEQ@l IS que
AT aehelient & e @EIS= g@rT 9 o
GehdlT &2

1. AT Yol W U@ (TLC)

2. TLC @r 3 guiafad

3. PRI TAT I R FUTIThT

4. AT FHETST JUTATET

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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