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8T %' / PART ‘A’

1. & O A & v #f a5 RAF Wt ow

aa?hgéua'm#maﬁm?@rm
g W A F allwt B g dEwm

A B

. An ant goes from A to C in the figure
crawling only on the lines and taking the
least length of path. The number of ways
in which it can do so is

A B

D ¢
1. 2 2. 4
3. 5 4 6

. A R T aderER afrE F ww fig
IeRed & @ T S g oW Rg &
gea@s OABH g3t &t wiflishar & &7
(ST8T ZAOB = x 333 2)

A

L

1. = 2. %
4 w
X X
3.;; 4 o

2.

A point is chosen at random from a circular
disc shown below. What is the probability
that the point lies in the sector OAB?

A

(where ZAOB = x radians)

2.
4.

V¥

IR g maw-maﬁaﬁmv
%Iagamﬁméé:aﬁ)amwﬁ#m
A7) §dT I 9l FT IIaT §

g a1

2x
n
x
2n

N<
sl +1s

VY

The capacity of the conical vessel shown
above is V. It is filled with water upto
half its height. The volume of water in
the vessel is

1. L 2. L
2 4
174 74
3. 'g 4. ‘l_g



fom R % i @ @ aw
el o SmRr fwor, e Reeer &
T Feerar & (R @ 38)| @ 3mafad
fwor g sifew wrEfda fer & @ &
YUeRaTr §
1. R

3. 2R

2. RV2
4. RV3

A ray of light; after getting réﬂectéd\
twice from a hemispherical mirrot of
radius R (see the above figure), emerges

parallel to the jncident ray.  The.

separation of the original incident ray
and the final reflected ray is

1. R RJE
3. 2R 4 R\/— "

. UEF'\’IGITBﬁWJT m?‘raurzﬁ?m 'mé’r@r
e w@OH T s f T gl
goie fr G e 10 BFarase arer

Rrfie samT| SEMRE F gar o1 fF el
& 3eT W T T FT FAA: 1/2097 1/10aT;

oI ao Ted §1 uel & e Bl @
asld 9.25 fRam. urm IR R A e
for.am. @ &1 @l H?

5.

1. 0.5 kg. 2.
3. 2 kg_.' N 4'.. :

made for hifm ‘frof 8 kg'of gold ‘ahd 2 kgof
silver. The goldsmith| took away some.
amount of gold and reﬁlaced it by an equal
amount of silver and thé crown when made,
weighed 10 kg. Archimedes knew that
under water gold lost 1/20" of :its weight,
while silver lost 1/10" . When ‘the crown
was weighed under water, it was 9.25- kg.
How much gold was stolen by the
goldsmith?

1. 05kg = . 2
3..2kg - A

1 kg'\

2. 1757
4. 20°

1. 0
3. 19.5°

What is the angle between the mmute and
hour hands of a cIoCk at7: 35’?

9 15t
4. 20

1. 0
3. 19.5

ﬁmmﬁmmﬁmﬂm

133920 |
10

1. 12Tur20 2.
3. 13aur21 4.



7.

In the figure below the numbers of circles in
the blank rows must be

?
2

O 0O 0 0 0000
O O o O (o)
(@) (e} Q
Q (o)
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(@]
1. 12and 20. 2. 13and20
3. 13and21 4, 10and11l

Ifr g7 vF W@RT & Rl = F a9
(w) S 3R (t) F 3PP F E, A e
Y T OR W@RE & &l @ Fr o
AET ST FRAT?

-w_/ 'w\/\

t— t—

3.w / ‘w L~

t— t-

If we plot the weight (w) versus age (t)
of a child in a graph, the one that will

never be obtained from amongst the four -

graphs given below is

1 2.
w / w W
o t—+ ] t—
3, ..,
o t— ] t-

o W &1 9 T

3. 2 4, 3

5

9.

10.

10.

11.

Find the missing number:
AN DAN,
1. 1 2.
3. 2 4. 3
UF cfaurd FHEOT x° + ax+b=0 F &

Y G T faegell & oY I AT AH
HeT 6 aur 2 9| FEfE qEy fegt b
&I ITAd AT AH A 6 AT 1 G| o T
b & WEY AT, HAA: FAT £?

1. 7 aur 12 2.
3. -7 aur 12 4.

3 aur4
8 aur 12

In solving a quadratic equation of the form
x* + ax+b=0 , one student took the wrong
value of a and got the roots as 6 and 2;
while another student took the wrong value
of b and got the roots as 6 and 1. What are
the correct values of @ and b, respectively?

2. 3and4
4. 8and12

1. 7and 12
3. -7and 12

difeat & wF Far, Big A & B fog 7%
g &, dur 3@ TR @ g A W aww
e ¥ weh il @AW afa ¥ T §
aur feel ot Rig o v devs & difear
w R FaR T F vE AT A AQ B
aF e & UF Bere w9 g1 ey 918 &
A ¥B @& & IET & R ag fhaelr aaw

e g <t & B
1. 120 2. 60
3. 240 4. 180



12, e @ qf & v s

11. A stream of ants go from point A to point

B and return to A along the same path.
All the ants move at a constant speed and
from any given point 2 ants pass per
second one way. It takes 1 minute for an
ant to go from A to B. How many
returning ants will an ant meet in its

journey from A to B?
1. 120 2. 60
3. 240 4. 180

g &fr @ i
fewr o g uel & & e arel wr s
@re fFar sar @1 fhaer Ret & ag
# 10% & Hq 9= @ Sean?

1, & S22, @

3 d= 4., AR

12, A large tank filled with water is to be

emptied by removing half. of the water
" present in it . everyday. After how many
days will there be closest to 10% water left
inthe tank? - ‘

2. Two
4. Four

1. One
-3, Three

13. n & gl e g R o R 8, A
P S A TR

(A) nfaws &
. (8) n® RAwH ¥
©namg |
1. FadA 2, HadAB
3. &adC 4. FaAA TUT B

13. n is a natural numbef. If n® is odd, which of
the following is true?

(A) nis odd-
(B) n*is odd
(C) n*iseven

14.

2. B only
4, AandBonly

1. Aonly
3. Conly

A O TOTRERT (X, + Y1) (X + Vo)« (Xao *+ Va0
#r g fawga wa § o W ug gl

el haer T xdYr arhr @« y glhae
1. 1 2. 5
3. 10 4. 20

14. Suppose you expand the product (x; + y3) (x;

15.

15,

16.

+ o) o+ (Xa0 + Va0). How many terms will have
only one x and rest y’s? -
L1 2. 5

3. 10 4. 20

o Aot & A A gl 6 Fh A ¥

11:50000 €T 1:5000 3JHIT & TRl & o7dh

s T Rl werr: w2 g
1. 1297 quri2 |

2. 2 @A qur12 q.

3. 12097 @ur12 d.H

4. 1297 Fur120, A

The distance between two oil rigs is 6km.
What will be the distance between these
rigs in maps of 1:50000 and 1:5000 scales,
respectively? ;

1. 12cmand1.2cm

2. 2c¢mandi2cm

3. 120cmand 12cm
.4, 12cmand 120 cm

Uh 16.2 HIL WG THRY & F HT 2 AL
IR I §1 UF TS, Forwe e 22
Wﬁ%ﬂﬁ*ﬁv*&ﬁﬁﬁm
#elT e =wigw?

2 7.0?&.
4. 22,07,

1. 3.5
3. 14.07T



16. A 16.2 m long wooden log has a uniform
diameter of 2 m. To what length the log
should be cut to obtain a piece of 22 m’

volume?
1. 35m 2. 70m
3. 140m 4, 220m

17. 77 &1 3ifae 3 w2 2
1. 7 2. 9
3. 3 4. 1

17. What is the last digit of 739

1. 7 2. 9
3. 3 4. 1

18. U STEIER FeST Y FT & 5 6
gfsat M §1 aga O & waoh FEt A
Heard waer: 60, 30, 20 @Ur 15 §l IR
w PR F5 §, d srad & gsat

Hﬁ-ﬁﬁﬁﬁmwamﬁ
1. 1095 2. 432
3. 15915 4, 129 10

18. A lucky man finds 6 pots of gold coins.
He counts the coins in the first four pots
to be 60, 30, 20 and 15, respectively. If
there is a definite progression, what
would be the numbers of coins in the next
two pots?

4 and 2
12 and 10

1. 10and5 2.
3. 15and 15 4.

19. U AYFFE HOA RFT F gIE OIS
dur 30 fAee @ A1 WE IZAW T
SEm # wgEe 9w Bee & P Ay
TFT AT ¥ demRad dF qReA dr

TE 40 AAT 339 TF gAY 3eIE H 10
e & fov Ay vehid & g1 N 9%
T FFeaR TR ¥ Ao AR W araw
el ¥ W@ A g R Aymedr I
afd F 35 8, 9% Oen Aew A fhaw
AT & AT gy @

1. 85 A= 2.
3. 135 @&=e 4,

155 A
1 °9¢ q &

19. A bee leaves its hive in the morning and
after flying for 30 minutes due south
reaches a garden and spends 5 minutes
collecting honey. Then it flies for 40
minutes due west and collects honey in
another garden for 10 minutes. Then it
returns to the hive taking the shortest
route. How long was the bee away from
its hive? (Assume that the bee flies at
constant speed)

1. 85min 2. 155 min
3. 135min 4. Lessthan 1 hour

20.12 #. 59§ & uF U3 & FW & T
e, THITTE AP QP RIAT S
¥ 1 R Tod TH AU H @A B
geft oraUE & Uhsa U Ay {@r 9¥ 33l
Yo g aRm A E, AT F R
¥ el gt W e el & geher e

1. 16 #T. 2. 9
3. 12 #n. 4. 14 7.

20. A bird perched at the top of a 12 m high
tree sees a centipede moving towards the
base of the tree from a distance equal to
twice the height of the tree. The bird flies
along a straight line to catch the centipede.
If both move at the same speed, at what
distance from the base of the tree will the
centipede be picked up by the bird?

2.9m
4, 14 m

1. 16m
3.12m



T Y PART B’

21, SiaTopersty i‘4 tr Flong o WRiAT F

AT & v U iR ufdse e &m
¥ aeaeEme oy A St @ e
oeT sraeural 7 grar ¥ e S
(immediate carly), 3RPF (early) 3R

ereiferet (late) | gl wefr fasmoy shaer

wwﬂa&m‘faqumm%.msﬁ
fiqorgher &
1at&esamﬁmqu ‘

2 afadg s QT:T T mﬁl’ﬂw %
W(UTWWI

3. WW*WWW%I
4.,3ﬂrwumaw%mrﬁara:

T G| '

21, Bacteriophage T4 infects E, coli and
~injects its DNA inside the cell, The

transcription of viral genes occurs in

three stages: immediate early, early and

late. All the promoters on viral genome

arc available, but the control takes pléce
at the level of - ATl IS
1, promoter stneng,th i

2. modification of host RNA

polymerase, -
3. synthesis of new polymerases
4, turn over rate o( RNA synthesis

2. T a#méam“m"r kD)
G-3YTHH
1. mmﬂé‘r m%aﬁw
aﬂfmmé?mwaﬁﬁfﬁram%

ZWWHW?&?WW%’T‘

AT qarar g
3, @3 wrsﬂ@@aaasﬁvﬁv@
e e AT §

22. ¢-subunit of E. coli RNA polymerase DOES

23,

23,
“involved in the global regulation of translation,

STy w6

NOT

1. mltiate tranecriptlon and fall off durmg
elongation,

2. increase affinity of thc core enzyme to the
promoter. ‘

3. binds to DNA,. lndcpendent of the core
enzyme. '

4, ensures specificity: of transcription by
interacting with the core enzyme.

M s W (oIF4E), S EumfaROT
(translation) & FTaf¥e fadaor ¥ Hag 8,
THERAE R A areda fodfa
B ¥ i F R efm,ma‘r

oot %

IFAR ST W g6 Tg TR -f
Havgenfad  (transfect).. ﬁm’rl
HAETET HIAAT gl

1. ANEATAE (apoptosis)

2. Fagedly ®ERoT (neoplastic_

transformatjon)

4. TAHERIOT
The cap binding protein (¢IF4E), which is

is highly regulated-in eukaryotic cells.. . In an
experiment, a  researcher - transfected
mammalian cells with (eIF4E) gene for its
overexpression, Due.to this, the cells will
under&,o

1, apoptosis,

2, neoplastic transformation.

3, no change,

4 differentiation..

24,

wsh?ﬁrmaﬁfaa‘rqﬂ’atﬁﬁm%ﬁv
meaﬂwaﬁmm



24,

25,

25.

QS & JiRegfed & fav frar srar
g1 s Rt FToggd fear ser ¥
1. AT ganr |
2. fAQrAsfas @ |
3. egraTsiFes @ |
4. gfafafas ganr |

For developing transgenic mice, embryonic
stem cells are engineered to express the
transgene. These cells are selected by

1. novobiocin.

2. neomycin.

3. tetracycline.

4. penicillin.

TH  HOMcHS  Slav],  Folfewdar
R{N)ﬁﬂf (Klebsiella pneumoniae) F’a‘f‘q‘f
H HHAY FA F FO "l F ag T8
TTH WET (severe septic shock) &TaT &1
H WhR & H@FHAOT & fav fAwr & @
PIA-AT FUF TEL AR &7

1. RE@AffT oy acwseat

&1 o 3eag e € |
2. G5 e & 3YUR 9fa-TNFo
wfafdisr garr fFar o7 wear ¥ |

3. 79 YU & IR & YAl
Sharffas WaAT &1 3uder fFar o
wEHT § |

4. T yaId F I9ER & fav geEfrs
TNFa - Ier RV &1 3oater fmar @
HHar ¢ |

Gram negative bacteria, Kiebsiella
pneumoniae, upon infecting humans, results in
severe septic shock after a few hours of
infection. Which of the following is not true
for this type of infection?

1. Cell wall endotoxins cause overproduction
of cytokines.

26.

26.

27.

27.

2. Septic shock can be treated by anti-TNFa
antibodies.

3. Recombinant bacterial proteins can be
used for the treatment of septic shock.

4. Recombinant TNFa receptor antagonist
can be used for the treatment of septic
shock.

frr & @ =wlad@r Rl sgla
HRfRAT | dag A& AR S
1. 9T §HT TSHIST IREgeT |
2. ST EHT TemsHia fsor |
3.awmﬁ.m§maw—ml
4. TERIH-FASTTT FH TEr & |

Which of the following is NOT associated
with insulin action?

1. Increased glucose transport.

2. Increased glycogen formation.

3. Enhanced lipolysis in adipose tissue.

4. Decreased rate of gluconeogenesis.

qewsitas fAered A argHt & e
#1 Uk 3gE W\ ¥ W
gersfaat & wane ganr gl ¥ e
R & e & @ Fla-ar Saop a@
(copper) & IR IuTH ¥ fAemed
TEIET VeI I &7

1. Acidithiobacillus ferroxidans.
2. Pseudomonas putida.

3. Deinococcus radiodurans.

4. Rhodopseudomonas capsulate.

Microbial leaching involves the process of
dissolution of metals from ore breaking rocks
using microorganisms. Which one of the
following bacteria helps in leaching copper
from its ore?

1. Acidithiobacillus ferroxidans.

2. Pseudomonas putida.

3. Deinococcus madiodurans.

4. Rhodopseudomonas capsulate.



28, foweT 9 & wlerar weno] wifes, AR

28

29

290

30

ﬂﬁﬁ’q W Fﬂm SanT IR
I
P,
180'
ISN.

R

4.

Which of the following atomic nuclei cannot
be probed by nuclear magnetic resonance
spectroscopy?

1. 'H

2,
3. %o,
4,

S—P &l tip IEi'ET %l Wf@lﬁﬁ' 75%
Qo el R & faU aoe @A
(et #) gam

1. 1.5.

2. 2.0.

3. 25.
4, 3.0

ti of an irreversible first order reaction, S—P
is 1 hour, The time (in hours) required to
reach 75% completion is

1. 1.5,

2, 2.0.

3. 2.5,

4, 3.0.

257 nm W WA UellfAd @ IHUfH
FAAOT IOTH 200 M cm‘m%lsﬁa
ffoe & s@ Il e & wla-ar

|igoT 257 nm W, 0.5-cm 9Y LCEIETE

R H 1 3T ST mr?
1. 3.30.
2. 0.33.
3. 1.65.
4. 0.17.

30. Molar absorptlon coefficient of phenylalanine

is200 M'em™ at 257 nm. What concentratlon

10

31.

(g/l.) of this amino acid will give an
absorption of 1 in a cell of 0.5-cm path length
at 257 nm?

1. 3.30.

2. 0.33.

3. 1.65.

4, 0.17.

R EE GG CGICT (hybridoma technology )
sqaeT H oS TS ﬂma‘lm HIfAwT3T f-r
HENIIEIGEEICIC) HIEpIRE e
THESl (HGPRT) USTSH &I 0 AMHAT
aa walr @l § & dafda Sifteed aslr
Seadeldl T§ Tehcr § Sid e wue
g I Ra-aEfAda (HAT)

WY fRr Svl g Arems w Sl

31'

(ammopterm)ﬁ s FaT A &
1, ARG PR & SR T
HeAd & & H 3YAT Qe |
2. FfFeress] @ HRANOT qider
HATE hIel |
3. AreAr wofda B AR 3R
wfafds 3cadr B aﬂﬂw&r‘r & Hordel
ForeaoT |
4. wﬁ'fﬁ's' 3CUTET B PITRIAI3T T
FeUTeT FITHIRIOT |
In the case of monoclonal antibody production
by hybridoma technology, myeloma cells used
lack the enzyme hypoxanthine-guanine
phosphoriboxyl transferase (HGPRT) such that
fused cells can only survive when selected on

hypoxanthme-amxnopterm~thym1dme (HAT).
What is the role of ammopterm in this’

.medium?

1. To be used as cell cycle mhlbltor of

myeloma cells.

To block the pathway for nucleotide

synthesis.

3. To facilitate fusion of myeloid B cells and
antibody producing B cells:

2.



32.

32.

33.

33.

34.

4. To facilitate production of antibody
producing B cells.

frr # @ Fla-d @@ B- @ T
PIASFT IrquTer AR Jehr &2

1. Cerferaar-eaiefee R

2. Raw ghR &1 WTARASg A Er

3. farhrz-ufega Haeor

4. el &1 QAT oA ATT

Which of the following is considered to be a
combined B- and T-cell deficiency?

1. Ataxia-telangiectasia

2. Swiss type agammaglobulinemia

3. Wiskott-Aldrich syndrome

4. Bruton’s agammaglobulinemia

gol # HUT & I 99T oAy aegaaT,
ALY ¥/ UG Hd:cqar F [ATr gar
€, gonar §

1. 3nfeg ¥@r |

2. Ha:ARF |

3. AR |

4. AT |

The part of the embryo from which the
ectoderm, mesoderm and endoderm are
formed in chick is known as

1. primitive streak.

hypoblast.

epiblast.
cytotrophoblast.

2.
3.
4,
g ST (adenoma) Acreefesw
VEAFRIIGAAT (metastatic adenccarcinoma)
A uRafda g smar & o e & @
HA-8 A w1 AT T AfRae
9 ¥ Iqufed g srwm

1. Fleer gwR IV AR ddfAT

2. wiEsAfFea ug B, sefer

3. Aereifewst vd A Sifewe

11

34,

35.

35.

36.

36.

37.

4. Tof¥ed Ud qoiFed

When adenoma is converted to metastatic
adenocarcinoma, which of the following
combination of proteins is almost certainly to
be degraded?

1. Type IV collagen and laminin.

2. Fibronectin and B, integrin.

3. Metalloprotease and serine protease.

4. Elastin and selectin.

IR HISH ganT I sla-adr Nde
HEY WEAREE AT T GeAd
W& dfd Fas @A # 3ANT Far
&

1. p-Fefaer |

2. A |

3. fEorowm |

4. sisdaes |

Which protein secreted by the amphibian
organizer induces neural tissue formation by
inhibiting Bone Morphogenetic Protein?

1. B-catenin.

2. Noggin.

3. Dickkopf.

4. Dishevelled.

Srafteer (Drosophila) & p-Fefaa &
THSTAT grelr &

1. BT S (Fushi tarazu) |

2. WTIes |

3. JTHEEa |

4. FYfIEH Ty |

The homologue of B-catenin in Drosophila is

1. Fushi tarazu.

2. Engrailed.

3. Armadillo.
4. Cubitus interruptus.

q SuAfRd WA A 3R B H e
AT Fad wgEdee-Rde



38.

Feeafpard  sad gy fr gl & i
1A 3R B e gfaya & 3R g
FoteT & wrEg § | |
2. A 3R B ¥ v i g § 3R
wraor A vt & g §
3. A AT B ueRfEe g § 3 e gm
o il e § |
4. A 3R B AR @ § afte we g
#r ARl ww §
Which one of the following non-covalent
interactions
atoms A and B is most sensitive to.the
distance between them? N
. 1. A and B are permanent dipoles and are
involved in hydrogen bonding, -
2. A and B are fully ionized and . are
involved in salt bridge formation.
3. A and B are uncharged and repel cach
other.

4, A and B are uncharged and attract each
other, ,

-

mﬁmwmxmm—m
sarEr et & @ Shaar wue i §

1, o-3rlelt Wg pka' \caﬂrma’r W

¥ pKa & 39 Qar ol

2. o3 WHE @1 pKa e-sm‘r#r g
% pKaW T QAT & 1

-3l THE @ pKa e-3ll THE
& pKa & T#eeT grem § |

o-3 e WHE W pKa foielter
Taifadier ared AHEer & pKa ¥ ITH
grer ¥ | |

. Which statement best debcubeb the pKa of
amino groups in protems? . ;
1. pKa of a~-amino group is hlgher than the
- pKa of e-amino group. .

between two non-bonded .

12

39.

39.

2. pKa of a-amino group is:lower than the
pKa of e-amino group.

3. pKa of o~amino group is same as the

pKa of e-amino group.

pKa of a-amino group is higher than the

pKa of guamdme side chain of

argmme ‘ : ‘ '

mﬂm B@W (ap3/pz) B"Qﬂ‘dﬁ?-ff #
ﬁﬁﬁwwmﬁ?,i{{

3. gy AR TR

4, sregee AT G

Which of fhe ﬂofal :whorls is affected in

4.

“apetala 3/pistillata (ap3/pi) mutants?

+ 1. Sepals and petals.

40 .

2. Petals and stamens,
3. Stamens and carpels.
4. Sepals and stamens,

HEFEGAT W 2, 4-BEE
T e e ¥ ? &
Lag Waw Rwm @ & m_r o
s YRR F TEEA RRY ATP
H@Wm‘rmmm%r
3R ATP~ADP T ﬁrﬁmf WHW
sﬁa@t‘rrtrﬁa'e:?rsﬁrmp u&ﬁw@r
3.3 Sfed |, I, mluwgﬁm
aRager 3Rk e qo Y arferer
T E |

4 ATPW@WWW&E

e e ¥ 3 gEhr afRfR A
weffa e ¥ | |

40, What is the effect of 2, 4- dlmtrophenol on

mltochondrla?



41.

41.

42.

1. Blocks ATP synthesis without inhibiting

electron transport by dissipating the
proton  gradient.

2. Blocks electron transport and ATP
synthesis by inhibiting ATP-ADP

exchange across the inner mitochondrial
membrane.

3. Blocks electron transport and proton
pumping at complexes I, Il and III.

4. Interacts directly with ATP synthase and
inhibits its activity.

& @d Ul gedl & @ T

FIAT IAT| IROMATSET Fl Hfd & o9

el T Fd A1 SHHRT HROT &

1. QUERTEOT |

2. qoadlaa |

3. TYTATAT |

4, geaaa |

A cross is made between two plants with white

flowers. All the F1 progeny had red coloured

flower. This is because of

1. complementation,

2. recombination.

3. translocation.
4. reversion.

frer e & 30% Yenfaw RegaAe &
gy @l Vonfaa Fr Temsfadr &arr
AR # @r Sre ar
1. FforRl 39T §g STweT |
2. p-UEX AT &g AT |

3. wwqer # S qRac e g |

42.

4. YAA-EAAART WEA, SFeleh AT

$r gorer & FH WET @9l |

A protein has 30% alanine. If all the alanines

are replaced by glycines,

1. helical content will increase.

2. B-sheet content will increase.

3. there will be no change in conformation.

4. the alanine-substituted protein will be less
structured than the parent protein.
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43.

43.

44.

44,

Yraifes  ET (Asp) dT  FAfISEEROT
FET GAU U©§ GAC &aRT gar &l
3calads & 3IWid, Asp T IRace &
Yol F @ sar § 99 GCX g@nr
el frar Srar &, 58T X 8 " ¢
A, U, C H¥aT 6. 3caRadel & Sedrade
Ay fraela sifedse snfadl gamr &
ga ¥ 0 #F scaRade @ g s
S €

1. HHATT |

2. H9EsT |

3. HHACT HYAT HTEA |

4. cgQATAEAIFIOT (depurination) |
Aspartic acid (Asp) is specified by the codon
GAU and GAC. After mutation, Asp is
changed to Alanine represented by GCX,
where X may be A, U, C or G. The reversion
of the mutation could only be done with
reactive oxygen species. The nature of the
mutation is considered to be

1. transition.

. transversion.

2
3. either transition or transversion
4. depurination.

FAET (Cladistic ) FATHIOT &7 IMUR &
1. 3pRtAs wA e e @
Sfagediar gar & 3ce gl ¢ |

2. 3ThA fase 1 HH |
3. AR weTor vd eafSedt il doR|
4, FFAFT s T JBSIGSH |

Cladistic classification is based on

1. sequential order in which branches arise
from a phylogenetic tree.

2. the order of sequence divergence.

3. morphological features and skeleton of
individuals.

4. cellular organization and cytoskeleton.



45, ol faqqeer gl gg onfar & oRwaron
weor F v fE dF @ sl o
1, w¥fos geae |

45

46.

460

47.

Which of these programs is used to conserve a
species facing extinction?

1. Captive breeding.

2. Natural resources.

3. Sustainable use.

4, Edge effects.

YetiGeH(Tautonym) Teh T 3feiterariyen

affffrer ygarer § S 39 Wil & fow

1. & wd Sfer 1 o @ e g |

2. Sfer v 39St & U § a g |

3. AT AmHeoT AT 9 gy |

4, d@h(author) & T ofd & fow
fem ara & |

Tautonym is an informal taxonomic

designation used for animals referring to

1. same name for genus and species.

2. same name for speciés and subspecles

3. trinomial nomenclature.
4, the name of the author for the specres

Rl T it o W A 6w
¥ U GEA Sieq et fAdrer 58 #@r

of ofR wEee: @ita R WY, T

et @ A, et EngEd ol
qﬂawaira‘rﬁa'mmz‘rmm

'WWWW@W*M

W S Tl gl ¥ U
1. deTdT | ‘
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47.

48|

2, T |
Teenerdl (FYeTEeR) |

4, e (FERTTS) |

A marine biologist dug up a small animal from
the ocean floor. The animal was uniformly
segmented with short, stiff appendages and
soft, flexible skin. It had a complete digestive
system and an open circulatoty system but no
exoskeleton, Based on this description, the
animal appearstobea

1. lancelet.

2. roundworm.

3. mollusc.

4. crustacean,

ﬁsﬁaﬁrwaaﬁwwmmw-
HTTET%IWE?T ﬁr’fﬁwm@w
S 1 looﬁgawmvr
Ree 3R smadrae fear @l gE
foeT qAvaUEoT & Hew, 36 e 3R
:ﬂﬁa#':r@r 10 Rffga 390 Rgaa-
Rl fegs ¢ o W ¥ Aigw B
gIam?

- 1. 80,

48.

2. 100.
3. 1,000.
4. 10,000.

A grasshopper population is being assessed by
capture-mark-release-recapture method. On
the first day, 100 grasshoppers were captured
from a given area in 1 hour time, marked and
released. On the next day during recapture, 10
marked and 90 unmarked grasshoppers could
be found in the same time period from same
area. What will be the estimated population
size in the given area?

1. 80. '

2. 100.

3. 1,000.

4, 10,000.



49,

49.

50.

50.

51.

HeFctolrar Ascea Sy fafaw
aRfeyds fadal #d Scaeid! d @
whd & o & g g A @ afeqet
oS Fr ggare fifaw

1. ¥opeldeey— el T |

2. NIfRTIT- T 7T |

3. GIER AT 3T HeT |

4. $H1HAT- 3T FeT |

Free-living nitrogen fixers can survive in
different ecological niches. Identify the
incorrect combination from the following list :
1. Azotobacter — acidic soil.

2. Deraxia — alkaline soil.

3. Beijernckia — acid soil.
4. Frankia — neutral soil.

AT & A ¥ WA Th HaT @s &l
Q_Iﬁ’?l’ AR (oyster mushrooms) GEIRY
F9or fRAr RN AR WA & 3Wid
95% ¥ fO& agaﬁr Wrfesw gesiena
faufadr dfdt & amufed g g &4
g UfhaT Fgere &

1. 939N |

2. {MIA3YAROT |

3. HAF3IYIRT |

4. WIOE3YEROT |

A plot of soil contaminated with diesel oil was
inoculated with oyster mushrooms. After 4
weeks, more than 95% of the polycyclic
aromatic hydrocarbons had been reduced tc
non-toxic compounds. This process is called

1. phytoremediation.

chemoremediation.

mycoremediation.
zooremediation.

2.
3.
4.
HIEHIfAfsT & gd  foecel  HEHAUT
dIsH(Tm) 8T e TIdad W R

AT &l 39 IRVET A

15

S1.

52,

1. @ wiewfaf@sl # Tm  THAAW
aramr

2. DPPC & Tm fa#waa 3R popc &
3TIAH g

3. POPC UG DOPC & Tm UHRTATA GIET
oifehel DMPC 372@ar DPCC & fo¥e=T gremm

4.DOPC H Tm #JAdH IR DPCC &
Tm 3TITH G |

The gel to liquid crystalline transition

temperature (Tm) of phospholipids s

dependent on the fatty acid composition.

Considering this, Tm of

1. all the phospholipids will be identical.

2. DPPC will be lowest and DOPC will be
highest.

3. POPC and DOPC will be identical and

lower than DMPC or DPPC.

DOPC will be lowest and DPPC will be

highest.

g7els A M@ wrer q@ A, [Adiaa-
QAT (peppered moths ) AT W@ godhl aidm
U HoFaRT A god LUl gEl R
daet & faog gwdr & ¥ oEmERd
(camouflaged) HECIGE m EAIG
& ALY 3w daF df A AT F9 &
E‘[&ﬁ R theeRal (factories) HT Thootel
W ¥ F Fel 93 AT IR WA A
IRTISAF & F JHT X T & AelsT
G® | wT g3
1. 99 # &7 §&a1 # fSegAe aoHt
F ¥ R G et ¥ s
ROT & HRT |
2. ATATEROMRT FENOT & Foreaw gt arer
3AREdT & HRT |
3. araEReNg aRadsl & HoRka®d gl
arel gee-fashr & HRT |

4.
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4. arenit fr oeraroly frafafr & synithase be induced in the strain that carries

the chimeric operator fused operons?

m‘*’q T o ERIOT | 1. Only which both la¢tose and glucose are
© absent.: _
52. In pre-industrial period in England, peppered 2. Only when both lactose and glucose are
moths had light coloration which effectively present.
camouflaged them against light coloured trees 3. Only when ~lactos‘eat1s<‘absent'-and 'glucose
~and lichens. - During. indystrial | revolutlon, is present. .
many lichens died out and " trees became 4, Only when lactosé is pt‘esent and glucose
" blackened by soot from factories and is absent.. v ACIES

interestingly, dark coloured moths were

predominantly seen. This happened due to

1. natural selection of dark coloured moths
which were initially present in fewer'
numbers,

2. new mutation which arosé due ‘to
environmental  pollution. '

3. macroevolution occurring due to

‘environmental ~~ ¢hange. : T e v .
4, natural selection of the camouﬂagmg 2. 1-3/#= QIISEIE;IIHIQEI- ”1“-‘m

" mechanism of the moths D - ) 3ﬁﬁaé6r| I
53; Y trpafrﬂrrfr—r & v 'HW ?—\vm | Z' !U' e | R e B
.qrmamaa
o & S lac SR & forumAer favsror SN e w0
F Reerhe Sa-HeEWOr & GSTEAT @ 54, Whlch of the followmg genes.was:

in the “Flavr Savr” transgem

.. T Fl ST it for fower o 1. 1-Amino oyolopropané-
Pl ‘:Iﬁﬁalﬁ?ﬂ 3? 3'8‘ %33!3 ﬁl‘ Si’r Synthase 5y
- = ‘ oxidase.

3. Expansin. PO
4, Polygalacturonase.

ss.ﬁmﬁ@mammamm

| é’ra{atrf?u?rs’f?r%l .@;mrpHaﬁTﬁav?rWW’
"2maasraaaa¢r3ﬁrrqaﬁ¢r{“'_ ‘ i
é‘rsqﬁ‘ua"@ﬁ%l 1a1gawaruaa1§mmm
| %mmmsqﬁwam%l | W,
A4maaaaﬁaa'\cra‘r3wﬁwaa?ﬁ% . 3 EEAElT Td uEEH |
IR T R R g 4mgaw13u¢mmvam-mr
53. You have created a fusion between -the #rp : Weﬂ?fl : -

- -operon, which encodes.  the . enzymes | for
tryptophan blosynthes1s under the regulatory b :
control of the lac operator. ' Under ‘which of - 55. Whlch of the followmg palrs of subcellular

the followmg conditions will tryptophan ~ compartments is likely to have same pH and
electrolyte composition?



6.

56.

fun—y

. Cytosol and lysosomes.

2. Cytosol and  mitochondrial
membrane space.

. Cytosol and endosome.

4. Mitochondrial matrix and inter membrane

space.

inter

w

RRAAT  faHSTT & AL FHeads AR
faaaeaaa & deot & A & @ wla-ar
3ec] HEQ 3ugeFd eI

1. €907 @A A, U aR AfAd @
& 3Wd, FEACHN FEAARIT,
terers it W& fSsgedigpd @
gl

2. §qUT WAEOT H, e IR Affa @«
& 3Wd, HEACHR  HEAATAHIT,
vaTeAs At O & sgerhied gid &
3. FZACIHR FEAATART IATGEAT dh
ar werers fa W sgehigd @1 ¢
ST gl

4. FTHAER FEAATGRT T FONcHR
Y s IR geg 7% o Sgerhind
gt § AR demaEa e

fergerhIeRToT grar B

Regarding  microtubule  assembly  and
disassembly during cell division, which will be
the most appropriate answer? )

1. Once formed, kinetochore microtubules
depolymerize at the plus ends throughout
mitosis.

2. Once formed, kinetochore microtubules
polymerize at the plus ends throughout
mitosis.

'3. Kinetochore microtubules polymerize at

their plus ends up to anaphase, at which
point they begin to depolymerize.

4. Kinetochore microtubules polymerize at
their minus ends up to cytokinesis, at
which point they depolymerize.

S/46 BJ/13-3BH—2A
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57. 80 ufcgal & yarr-gewol e

57.

58.

58.

H9EIA (PCR) Tsh & AeY, Toiicsigss
3-BIEhe (G3P) & TH HU[ & 3G &
for ot qeawet & e F @ forw
TH HAIST HT HTIRIHT gl &

1. 9NADPH 3R 6 ATP

2. 3NADPH 3R 9 ATP

3. 2 NADPH 3R 3 ATP

4. 6 NADPH 31X 9 ATP

During photosynthetic carbon reduction cycle
in green leaves, net production of one
molecule of glyceraldehyde 3-phosphate
requires one of the following combinations of
energy equivalents:

1. 9NADPH and 6 ATP.

2. 3NADPH and 9 ATP.

3. 2NADPH and 3 ATP.

4. 6 NADPH and 9 ATP.

yfapfa & segma & wr: fegae g €
1. GC sgel A |
2. QAT AT TS GC SEe Hosha |
3. 3pshAl & S fafrse faerr =@l |
4. AT§|§T-T W |
Origin of replication usually contains
1. GC rich sequences.
both AT and GC rich sequences.

2.
3. no particular stretch of sequences.
4. AT rich sequences.

CUReIrA= Ao (1o o S < =2 ) T M T e

wiethe 9T (oxidative pentose phosphate

pathway ) @T s{ﬁ!ﬂ%ﬁa&ﬁﬁmﬁ

q FlF-A7 FUA Tl Aal o7

1. Slauerafas gfafeanst & @@ee &
flT NADPH &7 3cdleel 3Eeqs gl
3



59.

60,

2. FECISE el & weewor & fow
UeelH BIERE SETGH STTaRIH grell §

3. geier AT 3Fel ¥ Aa-HLNNor 8
WSS 4-BIEhE T Falall HATF &

4. ATP ¥ fsior & AT NADH @
FedTeel JaeUEd §

Which one of the following statements is

INCORRECT about the role of oxidative

pentose  phosphate - pathway in  plant

metabolism?

1. Generation of NADPH required to drive
biosynthetic reactions.

2. Production of pentose phosphate for the
synthesis of nucleic acids.

3. Formation of erythrose 4~phosphate for
biosynthesis of aromatic amino acids.

4, Production of NADH to generate ATP.

Foa et # RegAe RIS TosH &
wﬁmﬁ@faﬁmm JTaRTER FEAUS

TeG &7
1. fAfeRer (Nickel)

2, Affoesed (Molybdenum)

- 3, TSt (Zine) -

60,

61.

4, ST (Cepper)

Which one of the following essential
micronutrients is associated with urease
enzyme found in higher plants?

1. Nickel.

2. Molybdenum,

3. Zinc.

4 Copper.

:mﬁﬁ a's'w%armamﬁaﬁ 3Oy
ury gefer § S werer B T TGN 4T
T g@rT AT § S ¥ R

_m@rmﬁvﬁaﬁﬁmﬁ@

a#lzr—mmm%b
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62, UTcd,  WenIm

1. @31 & ey Ws § afdaw gora &g
G |

2. @AHGeNT  (Cytoplasmic cGMP )
TegoT §G STl &

3. aﬁ#mﬂmmﬁmw
dg g o g

4, er3RfeeT § greeAT RS 8@
ST &

61. In the dark, rods show a lérge inward “dark”

current which is suppressed by a flash of light.

Which one of the following statements,

explaining the effect of light, is true?

1. Sodium channels in the outer segment of
- rods are closed.

2, Cytoplasmic

- increases,

3. Sodium channels in the inner segment of

rods are closed.

cGMP concentration

4, Transducin dissociates from beta-arlestm

g e faffes
weRTeran R, der Jevrargr Shet & EEnT
T §| e AT B e & @ Fie-
¥ Sher sTer S @ Wag a7

1. PIF3, |

2. NPRI,

3, PHY L,
4, CRY3.

62. Plants -are able to perceive light through

various photoreceptors and downstream genes.
Which -one of the following genes is NOT
involved in light perception?

1. PIF3,

2. NPR1,

3, PHYE..

- 4. CRY3.

63. FEE - A e (mast cell

generation) & T TIeTH W & R

R HYH g, 1L-3-7Ye, GM-CSF-FYe,
G-CSF-+gsT AR wsydigiee-rys, &
yegwe fRar g g fifew

S/46 BJ/13-3BH—2B



63.

64.

64.

fFe Ave # AT FNEHT 3cEA
e g Y HATGAT T AAF g2

1. IL-3-7g |

2. GM-CSF-+g# |

3. G-CSF-=g |

4. WsPAEdA-7g |

Four groups of mice were studied for the
factor required for mast cell generation: IL-3-
deficient, GM-CSF-deficient, G-CSF-
deficient and erythropoietin-deficient. In
which mice, mast cell generation is most
likely to be deficient?

1.IL-3-deficient.

2.GM-CSF-deficient.

3.G-CSF-deficient.

4. Erythropoietin-deficient.

T YHR & IORE Aywe#Aa § aegf
IARF AT W SAr FOHA A
e S § W FHH HEoAd-0Hg
gt aRafde gerl s FROT §

1. FUAROT |

2. qade |

3. g&TfeRoT |

4. TFA |

A chromosome aberration leads to change in
the order of genes in a genetic map but does
not alter its linkage group. This is due to .
1.translocation.

2.recombination.

3.transposition,

4.inversion,

65. I frer wfra  wifoww (Graaﬁan

follicle ) & T S7eaT HTAFT (theca

interna cells ) HATCT g ST aF IRUTH

T e

1. qia wddis-Ris &1 Mo |

2. HOHHT PR A Fer g
ISR HRWOT | |
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65.

66.

66.

3. SOEHET AT JA "er g3
VTSI HAWT |
4. {Fggrer E & @#oT |

What would be the outcome if the theca
interna cells were destroyed in a Graafian
follicle?
1.Immediate formation of corpus albicans.
2.Increased progesterone synthesis in the
granulosa cells.
3.Decreased estrogen
granulosa cells.
4.Formation of corpus hemorrhagicum.

synthesis in the

s &, oo R FARNFET & 1
WEFR UFRA T A golemr A FEl
mass’rmglfmrﬁmﬁs‘\qa?gu

ITHR &7 ol AT R HT HROT §
1. ol 0T PRt fir wemst &
9T §§ TR |

2. CSAT # wer g3 wrawel g |

3. o IR ARET A Fgr ganm
R gre |

4, oo IR FRFRT 7§ ARVFET 9SK
WA Fr RS |

The size of red blood cells (RBC) in venous

blood is greater than that of arterial blood.

This increased size of red blood cell in the

venous blood is due to

1.the increased permeability of red blood
cell (RBC) membrane., -

2.the decreased osthotic pressure in plasma.

3.the increased osmotic pressure in RBC.,

4.the dissociation of cytoskeletal proteins in
RBC.

67. AN S (Seymour Benzer) & Y@t

(recon) Fr HTUROT SEarfae @r o
1. Shramopedrsh T4 & orge ScaRafeoar &
mgﬂuﬁaﬂmmwml



| !mmi SERR It PR S

AT T |

ottt B PRI s STt BB
IAIAs u)mﬁﬁ«\,ﬁ- a‘ji’ -m-—-r

ST 1.2 51 1 7 LT (R RTRNO O
o g wﬁf&*&mwmw mm&m

o ty ol JEdy

9y g 2SGFINAIEY :)*iw
m“zmr aSTe’ﬁ LR

Sioigstionmad 2oy e aodien

A iniol

ERRPES PN 1Rl

£ xf)u

2

67. The concept of recon was proposed by
1iSeymout Benzer “by.studying:kecombination

o between . .

SN Mysis mitants & bac{ex’lophage T4

e ;',w»2. «white: ‘eye 1vinutantsiiiiof @ iDrosophila

(melanogaster,, S

mutai'it"g ‘

f‘ F R VI
- 3! blochemlcal of *"Neurospora
T crassai S

4, auxotrophlc mutams of Eschertchta coli.

683#%(&11%1?)@%&%‘%.

U5y sy e g S ol e arfeeatrer
U e & ST R QE‘daa’rﬁrm
B ol Bﬁr aﬁhmw ST

byes t’m

'“"-»:é MHC &‘rvh'navzw
3uMac-1/CD11ba?-?a~7 I
4 Iszm I

b o axiz odT e

68 One aims to find out the role of a gene"product
“in macrophages by using a transgenic mouse
expressing the genes. under a promoter. Which

_of the followmg 1s the most appropriate

¥ promdters i swnwvath ey A\

Lijs Agtin gromotcr

Benensg !Ew fenmt a0t doidwy

69. The specnatnon in:which:la spopulation splits
into two geographically risolated - pdpulations
experience dissimilari:seléctivey-pressure and
genetic drift is knowniasiviioh- 1 3.1
1. sympatric $peciationiiioi ;
2. parapatric speciation.

+:3. {petipatric speciation.

g 4 allopatrlc specnatxon"

mmvﬁw R ,a:m\lm.s i

2. #TT AT Gﬂﬂﬁﬁ?ﬂ@'ﬂ i
3. UIRAF 3¢ qi?aé&il ‘1 13

“-»2 A hly-uhé'qual crossing-oveéi
3. random mutations.
4. both duplication and

over.

: - P
i N
Hig; TaE R




AT "IT'/PART 'C’

71. 3FETHEY AT WFET AR Tokharss &

71.

72.

oot oAt & & aler-ar wér 82

1.*Ornithine aspartate—nicotine’and
tryptophan -quinine’

2.‘Ornithine—nicotine’and ‘tyrosine-orphine’

3.‘Tyrosine—quinine’ and ‘tryptophan-
orphine’

4.‘Ornithine—quinine’ and ‘ornithine
aspartate - nicotine’

Which one of the following pairs of precursor
amino acid and alkaloid is correct?

1.‘Ornithine aspartate—nicotine’and
tryptophan -quinine’

2.°Ornithine-nicotine’and ‘tyrosine-orphine’

3.‘Tyrosine—quinine’ and ‘tryptophan-
orphine’ ,

4.‘Ornithine—quinine’ and ‘ornithine
aspartate - nicotine’

FNFW F TOSC T HEEE
afd&m3il, aed vd AR, ganr mard

(apoptosis) e AT & | SEF giYer

PIRAT qEg fodles & FIRFT Tag
g aigat @ IMeTe garr @ik g
gl 30 RWT S F1$ ey 359
aRe af¥er & a@fhy &ar § ar
UIh-3ATITAT 96T U9 a1 Wcle afshd

g s & sk mmcweEm &
ASAHH C &1 HIAT AFIRT ey
¥ o SrIe-ehs TfRaT UREw &

ST & 3R g smara aRaf@a gar
g1 forell T A F gEA FE0T ganr
HISCIHIA C FT widse ar 14T §, 394
falig #IRwr B #, agaf gewasoor
AT WISCIRIA C &l ar gfase &aar

AT ¥, W] I TF a1 ( W= )
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72.

73.

# AfSry T fGar ar g g fifew
fF Q= #IfRent 7 §sw 3uged
mard T TN FlA-AT B

-
o
=3

J
-
=3

(=3

J

% apoptosis
1

% apoptosls
Il

Cell A Cell B Call A CellB

w
>

100 -1 100
2 @
g 2
% - 2 ]
§ g
m @
= N

“CollA cellB

Cell A CsllB

Cells undergo apoptosis by two distinct and
inter-connected pathways:  extrinsic’ and
intrinsic. Extrinsic pathway is activated by
extracellular ligand binding to cell surface
death receptors. Whenever an apoptotic
stimulus activates intrinsic pathway, the pro-
apoptotic Bax and Bak proteins become
activated and induce the release of
cytochrome C from mitochondria leading to
caspase cascade activation resulting in
apoptosis. In cell A, cytochrome C is
introduced by microinjection whereas in cell
B, cytochrome C is introduced by
microinjection but Bax and Bak are
inactivated. What © will be the most
appropriate apoptotic response type in both
cells?

N

100 = 100 =)
2 2
g g
o o -
o o
a o
© ©
= =

CollA CellB Cell A CellB
4.

100 100
£ )
$ 3
T ¥
© &
# =

CellA CellB Cell A CellB

BALB/c FIehi T GffhT IR (DC)
H 1L-10 3gar IFN-Y EanT ESRITG]



73.

ferar aram) gl wER po-FgRT e R
eer swert @y gfder wfRIewET @ o
1L-10 31¥ar IFN-Y &arT 3uamie faar
AT | gl AT I HEL Ucergs @y
sufeafar &, @t & 3ish & e

(HEL)-faflse T SRS weher

Hye B CDS' T R ¥ @ we-

waftlea frar wrr | i e ¥ §g,

CD8" T PPN T €AT RFNHT cIeT

& forv smaArger fvar amr | Efa fifdw

fr farr waeEt & ¥ wed A

Siftiers e R iAo gl

1. DC (BALB/¢)'" % CD8"T

2. DC (BALB/c) ™ x CD8'T

3. DC (B2-microglobulin-deficient) " W10y
CD8'T

4. DC (B2-microglobulin-deficient) "™ "
CDS'T

Dendritic cells (DC) from BALB/c mice were
treated with 1L-10 or with IEN-Y. Similarly,
dendritic cells from B2-microglobulin-
deficient mice were also treated with 11.-10
or with JFN-Y.These cells were co-cultured
with CD8" T cells from hen egg lysozyme
(HEL)-specific T cell receptor transgenic
mice in presence of the HEL peptide. Five
days later, CD8" T cells were assayed for
target cell lysis. Which one of the following
combinations will have the highest target
cytotoxicity?

1.DC (BALB/c)'"!% CDS'T
2.DC (BALB/c) ™x CD8'T
3.DC (Bz'mlcroglobulm-deﬁcnent) [L-10y

CD8'T -

4.DC (BZ~m1croglobuhn-deﬁcnent) IFN-Ty¢

CD8 T

| 74, U gd @r gfe & W shmvr—sm?r._
W T HorE e O q(liguid

nutrient broth) # g TH v FmEIOF
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74.

75.

AT (TRTAT HATAT —> ST Irawr
—> TURY JTTEAT — e 3raE) aRel
g afy ukfde wewar 10° R
fafer erlr Sharopsit & dater & wegar
AT 10 fAeTE g7 3R 3T Woreter AT

'afrmf?lméﬁ,a‘réﬁaaﬁ@v%zo

forereY (aﬁfaﬁmtr/fﬁﬁ»’r) a’m‘w
1.6.0x10°
2.2.0x10°
3.3.0x 10°

- 4.40x10°

A rapidly growing bacterial species such as
L. coli exhibits a typical phase of growth

cyele in liquid nutrient broth (lag phase ~

log phase —  stationary phase — death
phase). If a bactemal culture has.a starting
density of 10 cells/ml has a lag time of 10
minutes and a generation time of 10 minutes,
what will the cell density be at (cells/ml) 30
minutes?

1. 6.0x10°
2. 2.0x 10
3.3.0x10°
4, 40x10°

o9 ar 3rar HfOE YFI] U 3
s wa & @ sgyEEr
(polyspermy) 1. fRufd Icuesr @?ﬁ' gl
Ig UI: GIoTaIdSE gidr § iR a8 W
HNHEST H 3cUEA T & o
o § | 3w Reufa & oftder & sga-dlr
aifddt # SgyhOET & ar Iy
focgemer @19 & g Iy IR HE

‘mlmaﬁa’r:ﬂr
(A)@mﬂmmm%m, _
- hAEERY 3wl w1 oged faya g

ST g AR gy asT Iz & Y

wﬁaﬂﬁraﬁmwu@m



QST 3T & 3idale o gAAfaa
& ST

(B) g 3aUY & YHIG dchldl g & s
TIEI®RT 38 Hell H Fod fasa sg
ST g AR gEr #OdE F oAy
WA A& @ &ar dwr u@
QfSTH 3T & SRalg @ gaAAfaa
ST E |

(C©) #g HRY 3Udl  doFe  Hiow
Ffafpar  Sfowaw et gEm
gAATT Fr ST &

(D) Feg G AT dohe FHioThT JTHTHAT
URRIIA AT gaRT ARG B S
gl
IWTFd A A FlA-A FI7 7 & 2
1.(A) 3R ©
2.(A) 3R (D)

3. (B) AR (©
4. (B) 3R (D)

75. Polyspermy results when two or more sperms
fertilize an egg. It is usually lethal since it
results in blastomeres with different numbers
and types of chromosomes. Many species
therefore, have two blocks to polyspermy: the
fast block and the slow block.

In the case of sea urchins:

(A) the fast block is immediate and causes the
egg membrane resting potential to
rise which does not allow the sperm to fuse
with the egg and is mediated by an influx
of sodium ions. .

(B) the fast block is immediate and causes the
egg membrane resting potential  to rise

which does not allow the sperm to fuse -

with the egg and is mediated by an
efflux of sodium ions. .

~ (C) the slow block or cortical granule reaction is
mediated by calcium ions.
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(D) the slow block or cortical granule reaction
is mediated by potassium ions.

Which of the above statements are true?

1. (A) and (C)
2. (A) and (D)
3. (B)and (C)
4. (B) and (D)

76.TMEIM0IR  HIAREHT AT AR

HIdETOT H ek Hbe IREHAUT fAHT3HT

H 7% At A7 vgaeT wwer & T 39T

fhe s § | 3T AfST & T A @

it-Hr IHIRAT TR T Il

H AW H o F AT IuANT & o 7

g?

1. Faifge & gdrer # Iy FE H

2. Tafges & BEfoa e &
UcgecR # =il 3memfar

3. Aaifge & N 7 Iy == & HRor
FAT TSI

4. AT ufcaat @ M

76. Typical morphological defects are routinely
used in genetic screens to identify novel
genes in signal transduction pathways. Which
one of the following morphology has been
used to decipher the ethylene signaling
pathways?

1. Light grown morphology of seedling.

2. Triple response morphology of seedling.
3. Dark grown morphology of seedling.

4. Morphology of true leaves.

77. 3T W ITHACT Tehelih R 3MenRa

T wFqol S afaieer F g
& HE IThA H TAT DT

I 3 o U fashiur->ace-> rdere
fAHTOT-> AT Hosiiaor-> TaATa=T
> feeqofietor->siteder # gegfaaor
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2. é}"mvlmﬂ}«mhmﬁw.u i, wﬁr{ iim, B IEIE 1Y “;M‘m
A t"ﬁTmQM Wzﬁlw
guar & ufar ufafrariaaidi g | ¥
gfei Qe R iR
YTRYeRTG i LaTeT: LA Q[ﬁﬁﬁ‘a? 2 "-l’f
qob uig o favwtor w0 G e
T G e s ST L i e o
whole genome sequencing project. o yfdeg gedl 9T @y & 3w
L. DNA extractlon—* shearlng“—> 11brary fore 1 [CIEEIGED] WFITE'Q'T fRwtor atl’fqﬂaﬁﬁ . Jy= i
preparation — sequenéing i—*assemblyu»sfh - & SRl foad Aeewr @ a‘réenﬁémi

ﬁl’llShlng hﬁ’ann()tatwn s SmelSSIOI’l to !‘.."“ T T RVRORE W g
Genbafik. £ I g STe fo gy a1 @‘n qofeeiat &5

2. DNA extraction =5 hbrany preparation =" T H 3T g9 | () Fhe w4y £
sequencmg — assembly — annotation-» . - oy wfte o b
finishing'— submission to Genbank. 78. In an experiment, the cells that would

3.DNA extraction — shearing 4 adapter i normall become the_midd] of jac e
ligation — library amplification = ;v . v 5 Dr Z’ . Fru egment, ol aq  a
sequencing — aseembly o finishin u;;»n,: rosop ila Ieg were, one (,frg)qh tne“le;gjl
ancrllotatlon — submxss12>,n to Genbarig “ . formmg 2o Of th¢ 'larva a{lqrm%}'q(plﬁlpeﬂdn“

4. DNA extraction = adapter lig atlon i llB L :c‘h ¢ Mp of t};e fly's antenngy Pesed it Do

fifcat 4] b p _f B Frénch’ ﬂag analogy for,the, JOQG{{!{[IOI;{“ fai

arnp1 Ication - S eanng Sefl‘{?{}fl_l} P gradient of posxtlonal lnfog;gl llO!l’lm hich; of:;
— e U the following statéments is true

i Yif) 108 Yo gesl el ol

1. The transplanted cells tetain their committed
stat}ls as leg cells, but ‘r]espond .10, the s

j[r )M H) Ifuif; mmunn Wy fessd
pOSl 10na}m ormatlon 0 elljr,(jen‘ywonmem

16
by becoming le ip cefls Tt SNt oo
2. The transplan egii}:g.imere !eterm e

‘ ! UGS 7 ,*J.a§i}s
T ﬁﬂﬁfﬂ FT ﬁ-m 3T~ZIT 3ﬁ1- s-r—b} w cells ‘and' therefore would fongpeja (;o?;}p e,t‘q

limb instead of an antenna, ;.. .,

er ¢ =i Dsat ol ( §
& Q[ﬁ?ﬂ Fodg F ﬁ'ﬂT ?RITI 3.\ The transplanted cells would mterrnmgl“l, ;th
i W #fir FIHUTEIT ¥ qRETe a;*” the cells present in the new enwronment

deveiop accordmgly to glve rlse b0y @n

A & Shea wr mw r%' mw s .
i i antenna. eI _mr,_h o zilits
W, 31;'”?[ Eﬁlﬁﬂ' o - ot ﬁ '\r?f Eﬁ;r T el ol slunsig lsinen 1o dsold wola -;;th o)

i a0l ungiolss ¢d botsibor




4. The transplanted cells retain their committed
status as leg cells and would develop to form
a chimeric structure having proximal region
made of antenna and the distal region
ending in a complete leg.

79. Ugul #H el WeRrer HI gaeT
1. FRET . FRfT w=ar § 3k
T geet & JfIRa wear §
2. PR de HfAURG war &
3R T Gore! T AR Far &
3. T geal &I IeRIfed Far g
4. FRNFT T H AU FAT &

79. Perception of blue light in plants causes

1.inhibition of cell elongation and stimulation
of stomatal opening.

2.stimulation of cell elongation and inhibition
of stomatal opening.

3. inhibition of stomatal opening.

4.inhibition of cell elongation.

80. 9EY Fadk HAUS H Sagedd FoAdd
fafer & # Iwaer R Smar g
Shageas Torda A:

(A) 9T 91U HIABIT FAT AT S &

(B) 379Tehl T AT FFHT 7ET &

(C) 3TF ST TAATAROT TFTe=T g1 &l

(D) ar -t urgut v FIfRNFET F
WAy R g & v faaer
frar s Fear §

s ST & IWFd wy=r F et
A A PlA-91 FAH FE 82

L (A), ®) 3R ©

2. (4), (© 3R (D)

3., ® IR (D)

4. (B), (© IR (D)
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80. Protoplast fusion is used in plant tissue

culture for various applications.
In protoplast fusion:

(A) 'naked plant cells are used.

(B) transfer of organelles is not possible.

(C) partial genome transfer is involved.

(D) cells from two different plants can be

mixed together and forced to fuse.

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

(A), (B) and (C)
(A), (C) and (D)
(A), (B) and (D)
(B), (C) and (D)

PN

81. &g #H URMAF PR IR HgH
3aTA3t # T fRU v e Agor
JaeT @ 39 AeT (A-D) H A @
o AeTeieT?

WAAT &7 | gIar &7 A I C
FI AT
YRIAF Fegh
(1)| srdlY ATl STEdcadT | SEdcadn
SV
(2)| 91Ty STETcaTT | ST TARIRAPIT [dTRITRIHT
3R Hgh
(1)| s I SETcaT  FARRIeT
SV
(2)| 1Y STETCaaT | T dARIRAFIT | STEdcadr

(A) IRAH =gg Hgh HI HIRHT
gufaser aRada gafdr &

(B) R =g Hgh H HIRIHT
I aRaeler geifeh &

(C) 3R +gC Hgh HI HIRHT




(D) 3R ¢ dheeh B FRIAT

Taree uiatier gefel &
gy uRome &
1. (A) 3R (D)
2. (B) 3 (O
3. (A) A
4. (D) #AH
81. Which of the inferences (A~D) given below
would you draw from the following tissue
transplantation experiments performed with
the early and late gastrula- stages of the
newt?
.| Host regions Donor Differenti.
regions ation of
donor
tissue
EARLY GASTRULA
@) Prospective neurons [Prospective [Epidermis
- epidermis
(ii) | Prospective Prospective | Neurons
epidermis neurons
LATE GASTRULA. ‘
(i) | Prospective neurons [Prospective | Neurons
‘ _epidermis
(ii) | Prospective ‘Pjrc')spectiv‘é Epidermis
epidermis eurons :
(A) Cells of early newt gastrula exhibit
conditional development. ,
(B) Cells of early newt gastrula exhibit
autonomous development
(C) Cells of late newt gastrula exhibit
conditional development.
(D) Cells of late . gastrula - exhibit

PN

autonomous development. ..
The correct inferences are:

(A) and (D)

. '(B)and (C)

(A)only
(D) only
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82. Zhaiftserr 7 waerast sfiel e wogt

(faer, goor fgw 3R ws gaan) #
U BeARTed!  GRTOTIRT & JER
Yoot gomdr Sl @ nhfAe & 4
(FAE & Wed &) e fomar IR g

(A)
B)

hairy -> paired~> tailless — patched
hunchback — even-skipped — fushi
tarazu — wingless

(C) odd-skipped —> giant — paired —
wingless

(D) tailless — hairy — fushi tarazu —
gooseberry

gfa fifaw 5 aifes @ scax oor A
sffegaa Sl & FWR QU sephar A
q PA-TU/PIT-T TEr & 2 '

1. (D) AX

2. (A) 3R B)

3. (C) 3Rk (B)

4. (B) 3R (D)

82. Segmentation geneé in Drosophila are divided

into three groups (gap, pair rule and segment
polarity) based on their mutant phenotype.
Below are some of the- major genes expressed
in a sequential manner (with respect to the
groups) affecting segmentation pattern.

(A) hairy — paired—> tailless —> patched
(B) hunchback — even-skipped — fushi
tarazu — wingless
(C) odd-skipped — giant —> pazred -
- wingless -
(D) tailless —. hairy — fushz tarazu —>
gooseberry

~ Which of the above sequence(s) of genes
expressed from early to late embryo
1s/are correct? . S

1 (Dyonly
2.(A) and (B)



3.(C)and (B)
4. (B) and (D)

83. Yl H IA-IcHS et & Jeg

(A) R AR & ggad  FRFT 7G0T F
IR a7 A AT @R 3eueT
g €l

(B) WIT # ATART FIAF HIRABIT RAT-
qRate # Hegraw gl g

(C) wiaydr HIRHT aRaderler spor @
WNOT Y T

(D) AT we A & 3R e W

JIARN T Th Iqufed gt
(synergid ) & HaAeFd W?ﬂ' gl
>R T av a1 F & w9 @ &9
1. (A) IR B)
2. (B) 3R (D)
3. B) 3R ©
4. (A) 3R (D)

83. During reproductive development in plants:

(A) male and female gametes are produced as
a result of two mitotic divisions after
meiosis. :

(B) vegetative cells in pollen contribute to
pollen development.

(C) antipodals provide nourishment to
developing embryos.

(D) pollen tube ruptures and releases both the
male gametes in one of the
degenerated synergids.

Which of the above statements are true?

1. (A)and (B)
2. (B)and (D)
3.  (B)and (C)
4. (A)and (D)
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84.

84.

TAANREl & @%w & HeT YHI0-3E
I o, S 9ef@sT (zP) Ferr Hr
WEAT 3R SoAhr ERToT Folr FH g
afgat gamr gAAfAT Hr STl g1 Zp3
W W@ ZP W wgme o 9§ ¥
fraeT geT-3iearfes ®UAROT YEHIT-33
F-fhar & fov Agaqet g e
yidedelcA® aRiers S & o] A
YSRI]-378 I foram 3reaast & g,
ZP3 3YUdl 38 FUART &4 § Hed
R Gar = & | 3T fifoe F s
H A FlA-d TA9T LHOT-IHE WER
fomar @1 sraufta 7 FEn
YAET ¥ qd PR HOZP3 WSS &
qed W Qs

ZP3 W& # fascshiaae F &
WA SR YHIO] Fed A & faw
3garET ffaw

ZP3 WIS #T BIEHIRAFOT e &F
WA S YHIO] AJod A & faw
3ganET ffSw

ZP3 WM& @ ABERReaor & &
IWIA FHH YHU] Fed o & faw
39T ffSw

During fertilization in mammals, sperm-egg
interaction is mediated by zona pellucida
(ZP) membrane proteins and their receptors
present in sperm membrane. ZP3 has been
identified to be the principle ZP protein
whose post-translational modification is
important for sperm — egg interaction. In a
competitive inhibition assay the sperm is
saturated with either active ZP3 or its
modified forms, before studying sperm-egg-
interaction.Which ~ of  the  following

~ experiments will NOT inhibit sperm-egg-

interaction



1. Saturate sperm with ZP3 protein prior to use.

2 Deglycosylaté the ZP3 protein dnd gélitrfors 14

85.

85.

86.

saturgtion. of‘sperm.gﬂv,.» it H, AR
3. Phosphorylate the ZP3 teinl and Jse. 11‘1‘
sattitation' of'spéii. !
4. D@Rhosphqrylat “the: }Z}?
for saturation of sperm.

VoI W WP

Ty n!ﬂ”

?l%':».t\qmr-mércruw@ti oY g

WW@‘WW B o oo ol TR 86.
g Scafacier | T’ FepTel- wzﬁmrr fcoplced]
21| i | Sk Tl o i o e o 'mwww
trFazfr T 197 Shermer vmei’r a’r snmm.|
If an Arabtdopszs plant mutated in lyco ene .,
biosynthetic™ pathway- is. “grown” in sunnS'/“_
tropical climate in the presence ofioxygen:isis
E ' BN G A K
gher l"flomass Hue
i7110 higher. ratetofgphotosynthesm i ‘
2. there will not be any mﬂuen(ie 0{.}}“5;
mutation on the rate of photosynt esis ,
and plant growth. ?Z .

‘3..‘> ’t would- shbw” éadéed*%*o‘mas it

1ozl nolaaietn
Teaves WOuld B _ Bl (Gh)
’ghér accumulat13h’ f‘“
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arfor
0 ‘:.?';

o-RIeT 3l (SF W)ﬂ?u
Tengsirengae) & sufeufaies b
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(UET

Epiie [
Toaisd !‘g N b
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2. (B) 3}{%@((@5,
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4. (A) ik (€)

S0 P
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oxidase egu[ation, vthe

(A)- s1gplﬁcaqt iincréase; if the ub1qu1tm;p(p@l,,)
g

<R

in the cytosol.
(B) presence of o-keto acidé (liké {)yn‘lv hte
and glyoxylate). {1y e sy
(C) cold stress.
(D) increase in cytosolic ATI§ céncentratlogm
| Wy ERE b
Which one of the following combinations of
above statements, is true?s, «iiuborinsn ;:gni*im?%

L,

2 < a2y
3. (A)and(B) .
4sh (A} “.;Q(C)” Hnn lZﬂ
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me» m::

e #7 i
W 3]'@715 5D ha’uu TH A hCG, 3w
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87.

1

s‘lﬁaﬁmﬁmwwﬁ@ hCG
Y MaRTEHAT el gl
saEf@¥e qifdd hCG & 3cUlgT W
FHar g, S W & J TR
Holald & Hgge® giar gl

YR T RIREET FoTHRE @ AR
HTEWT & AT hCG T HTaRIHAT Gl
gt § |

HqOT F AT ¥ Howed gl & fov
faRed yoia Fa& Seaar 78 &

Human chorionic gonadotropin (hCG) is
known to facilitate attachment of blastocyst
to uterus. In women with mutation in hCG
gene, biologically inactive hCG was formed
but implantation occurred. When hCG was
immuno-neutralized in the uterus of normal
woman, implantation failed. This suggests
that for implantation in humans:

.biologically active circulating hCG is not

required.

2.blastocyst can produce the required hCG,

which helps locally in uterine attachment.

3. trophoblastic cells do not require hCG for the

4. extra-embryonic tissue is not responsible for .

invasion of uterus.

the attachment of embryo to uterus

88. OREWIRT Fa=r o ITEE deew

BiThe Ufdwr ogel  (3ravifaast )
I ETAETAG 5o S R 1= L = R o
oIl H 3T FACM § | FH A
@m%mﬁmﬁ#ﬁwm

- YT HE BN ?

1. NH,' ¥ ¥eaftq seeac wIRie-ged
¥ savffoes F TuEERa @
Sar &1 |

2. a-@lﬂ?ﬂ‘?ﬁﬁﬂﬂ-@ﬁ
Jrauifcas H TAEIRT & ST gl
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88.

89

(B)

(©)

AN =

3. T@IE-6-BIEpe  Javffeas @
FRFIged F THART 8 FACT &
3R 3T Far g |

4.TRNE ke FREEE @
W A TUEaORT & SArar
gl

The oxidative pentose phosphate pathway
provides the reducing equivalents for nitrite
reduction in plastids (leucoplasts) of non-
green tissues. Which one of the following
statements would be correct for the above
mentioned pathway?

1. Glutamate synthesized from NH, is
translocated from cytosol to leucoplast.

2. o-ketoglutarate is translocated from
cytosol to leucoplast.

3. Glucose-6-phosphate is translocated and

~ moves from leucoplast to cytosol.

4. Triose phosphate is translocated from
cytosol to leucoplast.

q&T & oo RAwa & det A $o FYA
A oo are &

HeT ST @l GERol fasa (y,) eavi
et & Pa qEegd: o giar
gl

dauir Far & qEh fawe (y,) @ea
YT 3HTEF g gl

Uh FERlt A FEr F fava w1 g
faF a9 (y,) Ga&T UACHF BT gl
AT A F cdrd fawa (y,) weT g
1 Far$ F nAiaE g gl
INFT FUAT F AT H F Hle-ar
HASTT HET 8 2

(A) 3R (C)

(B) 3R (D)

(©) 3R (B)

(D) AR (A)



89. Tollowing are few statements regarding water

potential of soil.

(A) The osmotic potential (y;) of soil
water is generally negligible, except in
saline soils. '

(B) The osmotic potential (ys). of saline soil
is always more than zero.

(C) In dry soils the hydrostatic pressure (\y,,)
of soil water potential is always positive.

(D) Gravitational potential () of soil water
is always plopomonal to height of the
tree.

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

(A) and (C)
(B) and (D) -
(C) and.(B)
(D) and (A)

90, Ty Aol &, TAFH HRIFAHIT 3T
grear g qatt & wier wifcer gielr €1 9

IR G G EET-3CT der gt #r
sttt - W afmRa W

. gCoYfRe-3 (§G-CSF), HiOmhTo-gaereol

Fre  HHIROT FRE  (GM-CSF) 3R

HTAVROT R (G-CSF 37%rar M-CSF), &
TF GM-CSF-7qa 7¥& #, fermeragfes
PRwE A owewr A dREdT @
smeer| Efe Ao B Fe F @ Hla-
ar wer &
-mfam ARt fr owewr @
Waﬂﬁﬁaﬁrmwm

2. mrqsﬁfrﬁaﬁra’rw

W, aftwer geesnfoal A .
qEaHISn @ Tt e e,

3.
4, wF @ Ty B wiRet

# Fgen et |
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90. In bone marrow, stem cells-are committed to

91.

different lincages. Factors that stimulate the
colonics of these different lineages are
interleukin-3  (multi-CSF),  granulocyte-
macrophage colony stimulating factor (GM-
CSF) and granulocyte or macrophage colony
stimulating factor (G-CSF or M-CSF). In a
mouse deficient in GM-CSF, the number of
hematopoietic cells will be altered. - Which

one of the following is correct?

.Mast cells will be normal in number while

granulocytes and macrophages  will  be
deficient in number.

2. Granulocytes count will be normal but not of

macrophages.

3. Macrophage number will remain unaltered.
4,Mice will be deficient in all the three cell

_ types.

aﬂé—aﬁawmﬁrmwﬁa‘rﬁ
ffFa ar| wderor § gar ger R ag
forstelieper sraqior 8% GRoT fFT U R
o9 oadf oEde fr oS @l 38h
ot (wehepl) 3 @ uTw 9T
(A)Wawwmw
(GREEIICCE '

(B) a?{emr ufarg® S

(C) Na'/K" ATPase )

(D) Ca*"ATPase

e Pfow BF 50 wER A R

59 & AT SR & F PlA-AT FOT
g e {7

1. #AF (A)

2. (B) 3R (©)

3. (© D)

.4, #F (D)

91, An individual was suffering from digestive

complications, It was observed that the
individual had dehydrated gastrointestinal
tract. When an advanced investigation was

‘done, the person was found to have defects in

the following:



(A) cystic fibrosis transmembrane
conductance regulator protein.

(B) glucose transporter protein.

(C) Na'/K" ATPase.

(D) Ca**ATPase.

Which of the above could be the cause for
such a digestive disorder?

1. (A) only
2. (B) and (C)
3. (C) and (D)
4. (D) only

92.21 THER & Zal I WY I IR FOHH
T S S agg WRer e
PN FANSS EART 3Tl & FA7T @
T AfkT AfFTE et w1 aegor

e a1, FgeT v wH feawE ¥

Adww AR W RfReEe
frareler fasra aifdf@a frar ) =%
U TR R g = e-gat & fear
fsra @ wwfa sroeraeEr o PE
AT fF P & v weey
qRoaE FiF-|1 g

T o Wwer fawg # ofEdw
aﬁg’aﬂmmmwaﬁ#%ﬁ
WfTA @gor & FRoT Rrar R &
HIITH §¢ 147 2T,

—

2. T we-gg # AfFww wigor &
YA & WYU-WrY fRaT 1@ve & e
U oT T o, AR R R
& 3 T TE oY,

3. W=-gg & faw 939w @igor & &y

oo Wrehenr RA%7d w2 /> or AR B
fsrg &1 amare o w9 2 T o

4. TN we-gE & AR |Ee F ue
I W, frar Rwe w wmEmw
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yaitafda @ a1, fFar R € 3y
g 715 oY,

92.The  action  potential was  recorded
intracellularly from a squid giant axon bathed
in two-types of fluid such as sea water and
artificial  sea  water  having  lower
concentration of sodium ions while
maintaining the same osmotic pressure with
choline chloride. The nature of action
potential was different in the two bathing
fluids. Which of the following results is most
likely?

1. The resting transmembrane potential was not
changed but the amplitude of action potential
was increased with lower sodium
concentration in the bathing fluid.

2.The amplitude of action potential was
gradually decreased with reduction of
sodium concentration in bathing fluid but the
duration of action potential was prolonged.

3.The resting transmembrane potential was
decreased and the amplitude of action
potential was also decreased with lower
sodium concentration in the bathing fluid.

4.The amplitude of action potential was not
changed with reduction of sodium
concentration in the bathing fluid but the
duration of action potential was prolonged.

93. HFAAl H UH NG TeasH A ggTe
# TG W IOYT A UgE AW &
for S W domew @ gedEd Fe
arelr T Regew & Pe Rftgr
3uerey §

(A) TaEH  #r  fFamefierar  RNAI
wefaa #v faw

(B) SteEEar # #r S ffew
THHT FUANT F HETTT & & AU
geraetr Fr feeryor 3w

(C) UsmgH 1 o DT, T 3=t
HFS IHehA HT AT SIS, $TF 37 Tof

&anr
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93, Anovel enzyme was 1dent1ﬁe‘ in humar
. following approaches are avallable to 1dent1fy
the chromosome on whlch the. \gene ene’ d;n
the enzyme is present- L

JONYL 0 gl amf

(A, Suppresstheactmty of enzyme hy RNAl.
,(B} Identify, polym hism in the populatlon
. and carry oyt peglgreei xa}nalys J"”touh tug ,y its
inheritance. T
Purify the enzyme, decipher its amino acid
~ sequence, pred1ct ts DNA sequence.
“and search for'its’ pxiesénce in the Gvailable
_-human genomeisequence. e
~ Create chromosome addltlon lmes by .
making somatic hybrids between humah
..+ and mouse cells, identify lines. showmg
the enzyme activity and the human
chromosome present m it.

ETEE . . N . T
§orhe .u-[ u 4 ‘L ’”l,tv""'} I

HEHE

>y

Whlch of the above approaches can be used?

Wi '(A')or (B)
+2.(B)or (C)
3.(C)or (D)
4 (A) or (C)

\4)“

1132

945@3@%%3#@%@%31\?

9IG unm AL %;H‘ Mo

(IR TS

R OLA AR Fa )
1. Codeine — Papaver so;nmﬁ;rum i
9. Vinblastine — Catharanthys roseys ;
3. Quinine — Cinchona ledgeriana
4;: - Digitalin -Antemisic. anpuai: \:;
Controeib s iteunil 6 oz
94. Which of the followmg is a 1msmatch
between the plant drug and its souree? 2
{0 b (8 ,f_"
1. Codeine ~ Papaver somniferyming (7y) 7
2. Vinblastine — Catharanthus roseysci; .-
3. Quinine — Cinchona ledgerzana
4y DlgltalmwArtemisza annug. -, -
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95 In an experlment ony;. transposmon . 1? -an
eukaryotlc system, ,.an intron” was_ cloned
5 Withina thansposabie’elément arid allowed to ¢
uytranspose:; from a; -plasmid to. genomlc D@JA
. . The intron was, found to be absent in_the
 “trdnsposable element in its new: loeatidn. it is
RTINS B TR
1. notacase of transposmon.
g “a Case of rephcatlve mode of e G
.. stransposjtion. -, St Mol T
a case of, conservatlve mode of
fransposmon. i “F” Foire B
45 aretroposon S A
IR T e el




96. TF UGy Ila A, AGASh aweA (A

T faryd Wl @EgIAeEt 3R
favrgrafaat & aror &= §) W
FAGIAST TR0 S Fehell §1 ARG 0’
9T fAEgEASAT F TR 1@
e difel oo wafedes gt & 3w,
I fNAgEASar # FR fRder

g
1.0.5

2. 025
3. 0.125
4. 0.0625

96. In a plant species, a segregating line (one that

contains both homozygotes and
heterozygotes at a locus) can be made
homozygous by repeated selfing for several
generations. What is the level of remaining
heterozygosity after three generations of
selfing, if the level of heterozygosity in
generation ‘0’ is denoted as 1?

1.0.5

2. 0.25
3. 0.125
4. 0.0625

. ©: TaF 3caRafeadr (1-6 ) F faw &
IS FRHT gl 1 uRonsE A
I g

1 [2
0 |+

0

O+ |O|Ww

o+ |+ |+|»

S|+ |+ |+ |@

(=31 E N [=1 N {=] [
AN || WIN | —

Tl ¢+ ARHT SR 8, Tl 0
Tﬁm—ﬁ%ﬁm:

FR aftia & IR W o & a Fla-
ar aReTH TEr &
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97.

3Rads A e e 7 1-3-5-
246 & §7 # 3R fhe s g
gl

Igaf @ scolada o & Rl @
TFg g 8, oAfdd 3 A @
faeiRor FEr fosar S Rl

FEq: Rglar et gid & 3caRade 1,
3 3R 6 tF Rl @ wfaffea &@
g 4 3R 5 @Y @, FEfF 2 AR
faegier @

TEd: A WEAsAd FHE B &
3eafadst 1, 3 3 6 Hgeeidr THE A
# sfafafteg #id § 4 IR 58T B
®I, Sdfh 6 TgoeAdl THE C
yfafaftea &ar 81

the result of a
for six independent

Given below is
complementation test
mutants (1 to 6).

112 |3 |4 |5 |6
0O |+ |0 |+ [+ |0 |1
0 |+ |+ |+ |+ |2
0O |+ |+ |0 |3
0 |0 [+ |4
0 |+ |5
0 |6

‘+> represents complementation; ‘0’ represents

non-complementation

Based on the above, which one of the
foliowing conclusions is correct?

1.The mutations can be ordered in a single

cistron as 1-3-5-2-4-6.

2. All mutations belong to a single cistron, but

their order cannot be determined.

3. There are three cistrons, mutations 1, 3 and 6

represent one cistron, 4 and 5 represent the
second cistron and 2 represents the third
cistron.

4.There are three linkage groups, mutations 1,

3 and 6 represent linkage group A, 4 and 5



represent linkage group B, and 6 represents
linkage group C.

98, fwer anfdrent amw (Tracheophyta)
& gR e (Divisibns) & Hager
Fad  GTO @ g2y &

A) | (nyargeimiger | osrensnia-aRaftie

arfeferar 3tk ured

B) | myemgRnfs- | iy

© | () whewrser | GiparRieme,aifyend

| uRaftid Fes

®) | (p) eREHIRET | (iv) 3ie arfRfrwT

3R ured @fea
irs)

1. (A)—i, (B) —ii, (C) —iii, (D) - iv
2. (A) =ii, (B) i, (C) ~iv, (D) - iii
3. (A) ~iv, (B) —iii, (C) i, (D) -
4. (A) ~iii, (B ) —iv, (C) ~ i, (D) - ii

98. The following table gives vascular tissue

characteristics of four divisions of
Tracheophyta.
Divisions Vascular tissue
characteristics
(A) | Psilophyta i. Well-developed
tracheid and pits in
lateral wall
(B) | Lycopodiophyta | ii. Tracheids
(©) | Sphenophyta iii. Tracheids, vessels
and well-developed
phloem ,
(D) | Pteridophyta iv. Primitive tracheids
' and pits in lateral
wall
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Identify the correct combinations:

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

99, dier JMenRa ofeter & faw B F @

oot TRy aidl &2

uRader w ® T & fAv FaRa
ey Yerd H 3IASY giel |

disT el ST I YT FEe FWar &
AR 5 de o Gecaedr ¥ @Y
CE LR C B C O 1 5 R
uRfeufaar suestr g smd|

TAE T gARRE W g
Felt U denoy & T F omw A

g% Sl 1 o 7 & Qv &

o geERiiss demsfie & 3w
e @var & s g9 g 3R ooy
Tl ¢ |

99, Which of the following is NOT an advantage

to seed-based reproduction?

1.Reserve food material is provided for the

developing embryo.
2.Seed coat protects the embryo and allows it
to remain dormant until favourable

environmental conditions are available.

3.The amount of energy spent per female
gametophyte is less than that spent on
making a spore..

4.The female gametophyte remains on the
sporophyte which provides protection and
nourishment. :

100. W19 & 3caRadid ureg & o9 @

U ged YR W TR Far
STRTOTIRY R 8, Staf gEe v Fars
9d YRR & GHFET & &l 39 3T Q&t

S/46 BJ/13-3BH—3B
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101.

3caiadell @ Melafh Heaull SarT
FY-AT AR IR-T a6 gg¥ Scaraaiat o
30 3cafkadl grgdr @ o dUw 3

TIOIENT  gUl W IeafIs
HT-fhaT FHgeTTell &

1. fael sare=atonar

2. AT FAaishar

3. ANEREY IAaihar

4. TEACHS Al Tiohdl

There are two mutant plants. One shows
taller phenotype than wild type, whereas the
other has the same height as the wild type.
When these two mutations were brought in
together by genetic crosses, the double
mutant displayed even taller phenotype than
the tall mutant plants. This genetic interaction
is called ,

1. antagonistic interaction.

2. additive interaction.

3. synergistic interaction.

4. suppressive interaction.

faelt sreaarer F N Riey AR gramw
Rt & Y @Ag A, B 3R AB )
Rt & et g e & fA,
Sl & SN wegl @ fauior fRar
7| red gione 9

Sieleh @HTAT 1-A 3R AB
Sieeh @AY 2-AB 3R O
Sl FHTIY 3-B 3R AB

et 3 @ FAd oRoTE gRREE

# ey ST THhd £

. ST @ A-ulr TRy,
THTIY 2 T ST §

2. ¥R HHE ABUR R, FAH
AT | H G B

Sleleh
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3. ¥R §Hg B-UY RIY, oAF THead
3 & Fa= § |

4. veed | & YR 9 fRdr s
R & St wr feor et
ST el

101. In a hospital three babies were mixed up. The

blood group of the babies were A, B and AB.
In order to identify the parents of the babies,
the blood groups of the parents were
determined. The results obtained were:

Parentset 1 - A and AB
Parent set 2 — AB and O
Parent set 3 — B and AB

Which of the following conclusions can be
definitively made?

1. The baby with blood group A is the child of
the parent set 2.

2. The baby with blood group AB is the child of
the parent set 1.

3.The baby with blood group B is the child of
the parent set 3.

4.The parentage of none of the babies can be
determined from the given information.

102. Fomdeat # wF fa F dFe e

WA A, deed & § T Al
WO Y eRT-3eRT St AR
TH § FAEET P o [IY-ArY 1@
Iogier AYT Hr SRERaT H fAderor
frar 3R e e eee g H
I N FR R adt F § v AYA
SREIRAT 3R 3gaRE g i aefr §
e & gEw dffE e gEe AR
sifos faeee & geaee Fil.




1.

3. X, = Genetic distance; Y, =

IV e gu Rk W X, v X, Ry, &
- sugaa awldfy sl @ wuw
e .

X1 = Geographic distance, Y, = Sexual

isolation index; X, = Genetic distance,
Y, = mating frequency

2. X, = Geographic distance; Y, = mating

frequency; X, = Genetic distance, Y, =
Sexual isolation index

mating
frequency; X, = Sexual isolation index;
Y, = Geographic distance

4, X, = Genetic distance; Y, = Geographic

distance; X, = Sexual isolation index;
Y, = mating frequency

In a study of sexual isolation in a species of
salamander, scientists brought together males
and females from different populations and
from the same population. They observed the
frequency of mating and calculated a sexual
isolation index. ~One graph shows the
relationship between mating frequency and
genetic distance, and the other shows the
relationship between sexual isolation index
and geographic isolation.

Y, ° 0 Yy X

X X

Choose the appropriate terms for of X, Y,, X,
and Y, in the figures, above.

1. X, =-Geographic distance, Y, = Sexual

2. X = Geographic distance; Y,

3. X, = Genetic distance; Y, =

isolation index; X, = Genetic distance,

Y = mating frequency :

= mating

frequency; X, = Genetic distance, Y, =

Sexual isolation index

mating
frequency; X, = Sexual isolation index;
Y, = Geographic distance

4. X, = Genetic distance; Y; = Geographic
distance; X, = Sexual isolation index;
Y, = mating frequency
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103. fawer F @ et aogl 7 o & d@

103.

1.

e g § 2
. ereparerdy, o, Wiy
2. overell, ere]-serdl, woraeraly
3. 3TeTFeTTS, fordell, werererady
4. EC]-FFEY, BelHal, HEeW
Which of the following groups have only two

wings?
Honey bee, beetle, ant

2. Butterfly, housefly, fruitfly
3. Dragonfly, butterfly, fruitfly
4. Housefly, fruitfly, mosquito

104,

104.

105.

aeTEfad  AFEOT F AT e,
2006 ( R e ), & IR B A
q @la-dr Ut (Nothospecies) &7

1. Polypodium vulgare subsp. prionodes
(Asch.) Rothm,

2. Polypogon monspeliensis (L.) Desf..

3. Agrostis stolonifera L.

4. Agrostis  stolonifera L.
monspeliensis (L.) Desf.

% Polypogon

As per the of International Code of Botanical
Nomenclature, 2006 (Vienna Code),
which of the following is a Nothospecies?

1. Polypodium vulgare subsp. : prionodes
(Asch.) Rothm.

2. Polypogon monspeliensis (L.) Desf.

3. Agrostis stolonifera L.

4. Agrostis stolonifera L.
monspeliensis (L.) Desf.

fFer g deargs fRmuRt v 3w
oSt S wighadr @ Uit we &
fow frar smar § 3R MR Ru aw
s FAPET e oo §

X Polypogon
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IETILIIE Ku(mM) | K5 (A) PAPAF is digested most rapidly.
0 26 (B) PAPAG is digested most rapidly.
PAPAIG : (C) A hydrophobic residue at the C- terminus
PAPA ! A |51 37 seems to be favored.
0.64 18 (D) A smaller residue at the C-terminus
PAPA IF seems to be favored.
. (E) Elastase always requires a smaller residue
AR e e # ST T g1 3R at the N-terminus of the cleavage site.
ferw gu gero & T S g &

Which of the following is true?

(A) PAPAF Waifd® g aifa & o 1. (A), (C), (B)

gar g | g- (g), (Dl), (E)
(B) PAPAG waiftis g arfd & arfara 4. ED)),OFEgomy
g & |
mmﬁam}ma. Nt Bt aRast a1 vl

Fa gl I TWIT &F, U &
TEREE gUad & @ wdd §9 F
e &1 StaFse @ag $r auron &t
W W T INEP Y HARIE Hafcas arear At are Udieel (A &
& 3T A & | G ) & WE WIS T Ggul HIAC.
(A) TI&ToT, (B) Rvew, (O)FmE™ e
3opAd, (D) A a3 i,

(D) C-RIER W T&H UG g
Jafse  JepAfeT  fahar Srar & |
(E) TaTeesT &l faged ¥ & N-Raw

g fifee & T § ¥ Sl g

% (E) werraene fafde @ede, (F) %
wHds Fae &8, (G)e.
L B o
. , (D), 1.(A), (B), (O), (F), (G)
3. (Bydas 2.(A), (B), (D), (F), (G)
4. (D), (E)HTH 3.(A), (B), (C), (E), (G)

4.(A), (D), (B), (G)

105. The following small peptide substrates are
used for determining elastase activity and the

following data have been recorded.

106. India has currently 17 biosphere reserves
representing different ecosystems.  These
conservation areas significantly differ from

I the conventional protected areas of the
Substrate i(gémM) 12(°6‘"(S ) country. Identify the correct combination of
PAPAIG | ™ attributes (A to G) that best explains the
PAPA LA |1.51 37 concept of biosphere reserve.
0.64 18
PAPA IF (A) Conservation,

(B) Education,

The arrow indicates the cleavage site. From
the above observations, it appears that:

(C) Human habitation allowed,
(D) Human habitation not allowed,
(E) Strong legal back-up,
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gg)) Eo Sllpp}?rting act, 108. azrﬁa‘r e enioer e weqor o
csearc

uecne b3 e v & -
3.(A), (B), (©), (B), (G) iU 5

4.(A), (D), (E), (G) Faree, Tt @ v AW LY @

N , . - 3R gur A DAenfAe @ dafsa
L L N SR fear

TR 3 i oo i R ded . B e R o

g v § | g AfGe & s @ Pt 3 @ e ST _

Hlerar SRR % SRR SRR @ R

ST ShYam? I W i e aaife aet deermd &
eTgRITCeeRer T foed g s |

3 I 2 FOHT gl & arer iyt
it i R D-Ala dvergs % WY Fl Gear
Environmental gralient Environmental gradient mﬂﬂ' m !
. 4 3. A YAlcHA® eqedear & wrr ufgEt:
B3 Egll/\/\[\[\ wiifs Qe & Owergs afEorgRaE
ol f Feforat fwior H4r |
EnviraimeRal gradiont Environmental gradient 4. W HOMCHS 3R Hetleae

ArfgeraT arel ufar |

107. Followings are the niche characteristics of the 108. The amino acid alanine has high propensity

constituent species and resource partitioning to occur in helical conformation. The circular
pattern in different ecosystems. Which of dichroism spectrum of an equimolar mixture
these would lead to competitive exclusion of of two 20-residue peptides, one composed of
species? only L-alanine and the other only D-alanine

is recorded in the region of 185-250 nm.

s‘; ; Which one of the following will be observed?
g g
ggl gg]l/f\ 1. No signal: as the chiroptical properties
of the two peptides will cancel out.
Envirofmental gradient Environmental gradient 2. Bands with only negative ellipticity: as
A helix formed by the D-Ala peptide
> ps will be unstable.
g gl , §’§] 3. Bands with only positive ellipticity: as
58 /m%( g8 both the peptides will form right-
: handed helices.
Environmental gradient Environmental gradient 4. Bands with identical negative andA

positive ellipticity.



109, foRel  Jffeeicerss T HT TGN H

109.

faRor & & v, 3a SasmgeA
(A) aRT, FHAT 3FT TISA B W@T
I gd feederss @
FrefFdaftesst (B), #EAfRRET (0),
feftgar D) 3 CNBr () & @¥
3qaid frar sar ar IR BA ES AT
HFT  FANUEST Ul fRAT  IEm
AT | Uedd IR Uerss &l fadfad fRar
T ATl fFT IR gred g (ives
g% HA H AR IJFEAT & AT

(A) (2Ala, Arg, Lys, Met, Phe, 2Ser)

(B) (Ala, Arg, Lys, Met, Phe, 2Ser) and Ala
(C) (Ala, Arg, Phe, Ser), (Ala, Lys, Met, Ser)
(D) (Ala, Arg), (Lys, Phe, Ser), (Ala, Met, Ser)
(E) (Ala, Arg, Lys, Met, Phe, Ser), (Ala, Ser)

P AfFT &F siifeedess & 9
w9 A 7 @ Pl ar &2

1. Arg-Ala-Ser-Lys-Met-Phe-Ser-Ala
2. Arg-Ala-Ser-Lys-Phe-Met-Ser-Ala
3. Ala-Arg-Ser-Phe-Lys-Met-Ser-Ala
4. Ala-Arg-Phe-Ser-Lys-Met-Ser-Ala

In order to determine the primary structure of
an octapeptide, amino acid composition was
determined by acid hydrolysis (A). The
intact oligopeptide was treated’ with
carboxypeptidase (B), chymotrypsin (C),
trypsin (D) and CNBr (E). The peptides
were separated in each case and acid
hydrolysis was carried out for B - E.
Following results were obtained (the brackets
represent mixtures of amino acids in each
fragment):

(A) (2Ala, Arg, Lys, Met, Phe, 2Ser)

(B)  (Ala, Arg, Lys, Met, Phe, 2Ser) and
Ala

(C) (Ala, Arg, Phe, Ser), (Ala, Lys, Met,

Ser)

39

110.

110.

(D) (Ala, Arg), (Lys, Phe, Ser), (Ala, Met,
Ser)

(E) (Ala, Arg, Lys, Met, Phe, Ser), (Ala,
Ser)

Which one is the correct sequence of the
oligopeptide?

1. Arg-Ala-Ser-Lys-Met-Phe-Ser-Ala
2. Arg-Ala-Ser-Lys-Phe-Met-Ser-Ala
3. Ala-Arg-Ser-Phe-Lys-Met-Ser-Ala
4. Ala-Arg-Phe-Ser-Lys-Met-Ser-Ala

fordl g &1 YcaeT pH 7.45 8, Si@r 39
AT W@ H aEwElae a9 a9 ardr
¢ ®Elfes 3FT F pKa HeT 6.15 3R
1045 | [EYINEIR):[31Fc] & &R
3T &
1. 1:20
2. 20:1
3. 1:1000

4. 1000:1
(Fhel: FTRATLIOTE 1.3 =20.0, 3R HAAGIURF 107 = 1000)

The apparent pH of a fluid is 7.45, where
bicarbonate  buffer is involved for
maintaining its pH. Values of pKa of
carbonic acid are 6.15 and 10.45. The molar
ratio of [conjugate base] : [acid] is

(Hint : antilog 1.3 = 20.0, and antilog 10 = 1000)

111.

el & )T T AT 3R,
SETAT 3R g #, e
IfPaw deas Feet-ffest &, 9T &
A Fegl # e Wi e
T SFEgET f EdetEar &
fReior F & AT Fferrs e
H 3FHcEl & HIGUN I IATYST fomar



| wFEnfae yRuner Rewrad 8 v
&

3eTger oy saraendy SoragE
vdeshuer, a3 swwget Hr qgoen
war Nfa off|

(B) 3T  Sewgme, Ak
i frefee gu

agherliod  Seuge,  ERieT 3T
SgUeTNfoE STl By et F g
Hfr fowifea gu

dgehereiaies Saagrelr @ qor F wdr
g ffdr & Pwr F @ g

(A)

©

D)

. (A) #HIF
2. (B) HY
3. (A) 3R ()
4. (B) 3R (D)

111.Three forms of dextrans namely neutral,
polyanionic and polycationic having different
molecular radii were injected separately in
three groups of rats. The concentrations of
dextrans in glomerular filtrate were measured
to determine the filterability of the dextrans.
The possible outcomes could be as follows:

(A) The dextrans having smaller diameter have
greater filterability than larger dextrans.

(B) Neutral dextrans were filtered more than
polycationic and polyanionic dextrans.

(€) Polycationic dextrans were filtered more than
neutral and polyanionic dextrans,

(D) Polyanionic dextrans were filtered more than

neutral and polycationic dextrans.

Which one of the following combinations is
correct?

1.  (A)only

2. (B)only
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3. (A)and (C)
4. (B)and (D)

112. 319 wader & frely shdar S & vw
HEHA  Slaged del WS &
Ja:RIFr geffervor @1 e W @
g1 3 38 NS F ARt & @er ¥s.
AT (Freg-sehviT  aeelie) &
# Aoty fOar &1 Rues & s aF &
IWId, HIRBBT F VAT ST Fearwor
* WEH WaHAd AR IUUIRG W,
IR T3St & faT garfer fsar
) T AT F e [
yfaflis & @y ufaveT 3aaiqer s &
BRI 31T 50 WET ¥ 3ufeud g fr
T faesT 7 O fora sier & w90
1. 719 Sfragea &

2. ATF Shaged &em & ,

3. diagedt anfaer 3R Seager war
aelr & 7

4. FTT e qﬁ‘eﬁraﬁ AR aaéafr
sforer &

112. You are following the intracellular sotting of
an integral plasma membrane protein in a
living cell, in culture. You have decided to
probe this protein by metabolic labeling
technique with **S-methionine (pulse-chase
technique). After one cycle of division, the
cells were treated with a potent inhibitor of
protein biosynthesis and processed for
“subcellular fractionation, In which of the
following fractions will you expect the
presence of  this protein upon
immunoprecipitation ~ with a  specific
antibody? ’
1. Only cytoplasm.
2.0Only plasma membrane.
3.Both endoplasmic reticulum and plasma
membrane.



4.0Only secretory vesicles and endoplasmic

113.

113.

[y

reticulum.

AREEHT gTEgISi & W Aol AT
(pH 6.6) ¥ fAafda we=s1AHT (pH 6.0) &
gRagst 3R M6P (AANT 6 WIEhe)
ofgdl & amesl & qAHoT A HE
i et Fel & I pH k HAR W
AR A &1 M6P IEr IEUF AR
qewol AR R & uerdt &
EEAeeRoT & afY@nit & def § 39
HAAF & 3R 9 #fasaael Hifse &
fy fQefed skt & pH 6.6 F TR
9T der far s ar aRume F=r g
1. M6P @SSl &l A& dl e
AfFT gEgeet i Jefea ST
H AT AET HWM

2. M6P @TSgIalGil &l HEUA  &aT
AfFeT grsgioet & R[efed wesiaEAT
# AT s

3. 359 R pH W, TE FEseeT
H HIATS TG FIM AR FHHT
Mol STl HT I GeTdshor 7 g
Hh|

4. 3T pH W M6P 3qufed g Sreen

The principal pathway for transport of
lysosomal hydrolases from the trans Golgi
network (pH 6.6) to the late endosomes (pH
6.0) and the recycling of M6P (mannose 6
phosphate) receptors back to the Golgi
depends on the pH difference between those
two compartments. From what you know
about M6P receptor binding and recycling
and the pathways for delivery of material to
lysosomes, predict what would happen if the
pH in late endosomes was raised to 6.6?

. M6P will bind to hydrolases but will not

release the hydrolases in the late endosomes.

41

2

. M6P will bind to hydrolases and will release

the hydrolases in the late endosomes.

3. At higher endosomal pH, the receptor would

114.

114.

115.

not release the hydrolase and could not be
recycled back to the trans Golgi network.

.M6P will be degraded at higher pH.

fir sfa 1 gfaerora S o 6.4 x
10° bp B € 3R IE 6 pm ATURY e
A 3UgFd ¥ @ FA ST § AR
SR JIH Y T T Hzell W 0.34 nm &
et W faaRa g ar sfa fifew
& fFd gea ®IRe & @ v A
Fol daTs fheretr gref

1.3.0m

2.35m

3.22m
4.40m

The diploid genome of a species comprises
6.4 x 10° bp and fits into a nucleus that is 6
um in diameter. If base pairs occur at
intervals of 0.34 nm along the DNA helix,
what is the total length of DNA in a resting
cell?

1. 3.0m

2.35m

3.22m

4. 40m

QAT FT BrEmReHor aur e
ol # orgfdEr @ Afdeer AR
THifcelaoT FgfFaEH TR 8§ IW
AT T & TRar & wenfag
a § vd AT dfaFa & e @
Fecaqol sy ROT #d &1 36 JhR
¥ 3c0eo @AY A AT IRadA Test
F N TT T & AT RIR hAr F
T &THAT FI T LI FAifh

& U T FKUMcHS QAT 8T &
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3.

4,

115,

[un—y

116.

116.

117.

S U el wWeaw foRar Qg e
¥ wEy Qe @

At o wremiewor & e R
WY fFar Y agrar &

B oo wfgveld WEWR fRaT @ sgrar
e

Phosphorylation of serines as well as
methylation and acetylation of lysines in
histone tails affect the stability of chromatin
structure above the nucleosome level and
have important consequences for gene
expression. The resulting changes in charge
are expected to affect the ability of the tails to
interact with DNA because

DNA is negatively charged.

DNA-histone interaction is independent of
net charge.

phosphorylation of serine increases DNA-
histone interaction,

methylation and acetylation of lysine
increases DNA-histone interaction.

B-DNA &T U& ®g 50 kD 31f0a% O &
fordt weonsH Fr EHAT war {1 59
@8 $r pm F ganfaa darg gl

1. 0.1547

2. 0.1547x 107

3. 0.4641
4. 0.4641x 10

A segment of B-DNA encodes an enzyme of
molecular mass 50 kD. The estimated length
of this segment in pm would be

1. 0.1547
2. 0.1547x 10°
3. 0.4641
4, 0.4641 x 10

gad AeIH # qig 3R e w @
g, S 3/gEur # 39T DNA H aEfAde
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A YEHASFE T F GHRART & orelr
g | ww 0 uyd e @ eurnt H
age foad W@ e gee (30
fAee), wimaw  gERr iR
u3fAder REaa & smer § | g
IR ATETH - eda-Ifga g
& WY age fGur wwm @uar e
sfaRea waw oF gy w3k
fRanfara g Wi aegw aRades & ag
PO-HS TAI IWE, HRABT A
YereRll garT SEr T WEgAT W
W HIRAAT 30T W IO GART
Werar o ugaeh sy & o9
HIRFBT & ag e e Msaratea
& ot v R{ggAs g @ -
YAefHar q@ry et fawam S aewar
g1 3R suwr A qriv AT & @R
AEfAdT dhas A gAT A harcHear
& ®H H IR fhar ST ogwar g

100

labelled mitotic cells (%:
8 & 8 8

-]

5 10 15 20 25 30
timo (min)

% & 3dR TG H HROT §

% Hr IRPE Gea 37 SR B
Zaffar & 3 5 S 3T GET (S phase)
3 vl U gfdpfasor FAETer w ® &
Sie WANERT AR w A m@r
ar | '

g% fr RrEw PRt Hr M aear #
geffar & | :



3.

ap H 20 fAde & IWT & IeG
FIRFHT Fr varcAfed 3gEwr ¥ Hag
g |

aFs # 10 Ade & IWT I 3aR
HIFRAP3T H M G # fGegaqa e
gaitar &1

117. Cells that grow and divide in a medium

containing radioactive thymidine covalently
incorporate the thymidine into their DNA
during S phase. Consider a simple
experiment in which cells are labeled by a
brief (30 minutes) exposure to radioactive
thymidine. The medium is then replaced
with one containing unlabeled thymidine, and
the cells grow and divide for some additional
time. At different time points after
replacement of the medium, cells are
examined under a microscope. Cells in
mitosis are easy to recognize by their
condensed chromosomes and the fraction of
mitotic cells that have radioactive DNA can
be estimated by autoradiography and plotted
as a function of time after the thymidine

labeling as in the figure Dbelow:
100
¥ 80
)
8 6
2 S
g
2
320
0 g T v
0 5 10 15 20 25 30
time (min)

The rise and fall of the curve is because:

l.initial rise of the curve corresponds to cells
that were just finishing DNA replication
when radioactive thymidine was added (S
phase).

2.the peak of the curve corresponds to cells in

M phase.
3.the rise in curve after 20 min corresponds to
cells in apoptotic phase.

4.the fall in curve after 10 min indicates the
cells exiting M phase.

118. 8 U U yidgfdeor A 3id@s #Hr

HFHT F OAIA A F AT
IR AFRERRRT W& R A
TR e T e e IR U
T A S F FAGT A I
S9 3 Sl WANAURY FR &
HRFBT A e gF Hafta fear
T, A Fegie 100 RRHT IS F
IR g gefr St AR
Rt 3 f¥eHer AT 9T ST Hehe|
e Ao & s & ¥ Fla-ar @@
HROT 72

g @ v gfagfaeor & ded #
S TasH $r aeeaar i e
q A HR AvE A 9 A B
g |

g, AR 3 e U A @ RAY Aoy
HoIgeT & HROT gealhR & A1 § AR
g e v R gfagfaesor & faw
ErFST Y aRTSHAT AET FIev |
qH H AGd B JoT 7 FwE qATA
o9 faEIR arer 3aws 3 U T HA
fegaeT gar 8 |

grd , HYH § TA T HiAHidAor H
IR T U GRS H HraRTyHar ai
gl |

118. In order to study the role of telomeres in

DNA replication, genetically engineered mice
were prepared, where the gene for telomerase
RNA was knocked out. When cells from
these knock out mice were taken and cultured
in vitro, they proliferated even after 100 cell
divisions which is quite unlikely in the case
of human cells.



Which of the following is the correct reason?

1. Human and mice are fundamentally different
with respect to their requirements for
telomerase enzyme in the context of DNA
replication. -

2.In vitro, mice DNA becomes circular due to
end to end chromosome  fusion and does
not require telomerase for DNA end
replication.

3.Mice have very long stretch of telomere
DNA sequence compared to that  of human.

4.In vitro, mice DNA replication does not
require the removal of RNA primers.

119, wieqt & eilereh/erht § qreedasT W
WG PO HUA Feerad

(A) Wig yRader & v smdssiRa
TaIw gyar &l

(B) Wig uRata & v 3iifFas smawas
gler gl

©) Hifdwsr & wECEBHT @ 3
HSAT 3TaTF grer &l

(D) gel, Ho vd WE 9Radew & v
e 3T 3aeds gar &)

T AT P 3FT Fuai & e F @
Hlel-AT TASTT TEY &2

. (A) 3R (©

(B) 3R (D)

(A) 3R (D)

(B) 3R (C)

Call A

119. Following are =~ few  statements for
regeneration of plants from explants/tissues.

(A) Cytokinin is required for shoot
development. ' "

(B) Auxin is
development. ’ :

(C) Auxin to cytokinin ratio "is very
important. : :

required  for  shoot
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(D) Jasmonic acid is required for both root
and shoot development,

Which of the following combinations of
above statements is true?

I.  (A)and(C)
2. (B)and (D)
3. (A)and (D)
4,  (B)and (C)

120. U UogH-fager oy X wider faflrse
FRHT T aeie frarelerar wfERa
WA U TG AR X WET F @y
el off wBR &Y a3 (in vitro) &Y W
- T ey fRamefierar B ugEer wEr
ST |, g S (in vivo) PIRRIT atiem
W TH RIAGT Hefelel HRE & AT
Hg-ffSrT aig a1g |
I @l & w7 T F F sl
T U Helfecdt SATEAT TEIT FAT &2
. X U 8 GT T €T WET § |
2. X IRlEd HRE & @ wefas
e & IER wER BRr aee
gl |

3. X @R @1 Jefelee wfRgor &
fore waiafta s & 1

4, X UH TG & |

120, A non-enzymatic viral protein X was found
to be inducing a cellular gene promoter
activity. Although no in vitro DNA binding
activity could be identified with X protein,
it was found to be co-recruited on the cellular
promoter along with a cellular transcription
factor in vivo.

Which one of the following statements seems
to be the best interpretation of the above
findings?



1. X is a DNA-binding protein.
2.X physically interacts with the transcription

factor.

3.X modifies the chromatin for transcription

121.

121.

activation.
4. X is a chaperone

T g7F, Uh T HRAE e oF
& "y ¥ W w § wd oar
FresegFd AR Ieoe-fAde YR &
g UH AR U U (mRNAs) & 3cdiged
T 39 & 37 §F UH IR A wSr
(mRNAs) &I TIAGT FIRFT Fogdr
fswy & @y FsafRa Far ik
HEAI-3HET 3IET H Ay geiv =T &
&9 A9 TR s fAifse &F S
e ov omwt & @ Fig- @ 3@

gfYomAt #r T8 T F @itar
0 %
Pre mitna Splicedmfing

LoveicfmAne .

Lavalef mAne

You are working with an in vitro eukaryotic
transcription system, which produced both
capped and uncapped mRNAs. You
incubated these mRNAs with mammalian
cell nuclear extract and then quantified the
different products as shown below. Which of
the following graphs correctly represents the
expected result?
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122.

(A)

(B)

©

Eukarya

Bacteria Archaea

3R QU gu snfagedy ga7 #, urar-
araear R fafrse e &
FARMR gU IREdAl fr wEEr &
gt H Gl a1$ g | 50 987 ¥ e
fasey grea frw v O

Gﬁ'aTUI HIHAT (Archaea ) &Y qelelr #H
?{Q-Tﬁ'ﬂT (Eukarya) & ey weafrud
gl

shary 3R 3nfRar ve gEy &, s &
el v & gHERAr A Jeer A, FE
HAE T €

nfdar AR IHFRAT THgEy ¥, IAH
YA qa & SNar] & e T g
¥ qd, 3qafa g T A

g fict & @A & o s
TS |Er sy aefar &

1. (A), (B) 3k (©)

2. (A) IR B) AT



3. B 3 () "
4. (A) 3R () W

122.

Eukarya

Bactaria Archaca

In the phylogenetic tree above, branch-
lengths are drawn proportional to the number
of changes along a lineage. The following
inferences were made from this tree.

(A) Bacteria are more closely related to
Eukarya than to Archaea.

(B) Bacteria and Archaea are more similar to
each other than either is to Eukarya.

(C) Archaea and Eukarya diverged from each
other after their common ancestor
diverged from bacteria.

Which of the following represents a
combination of correct inferences?

1. (A), (B) and (C)
2. (A) and (B) only
3. (B) and (C) only
4, (A) and (C) only

123. ggF # ofed ARGS9 #w vl
Sced BT & TO F Ig arar T fE
fRar o wFaTl gfF AeE 36 YRR &
fawmo] HAoT F wfa gaed e g,
fFe YR & Gl HYER F TS
wET TRC A THT WSl A
vt e wF St ofesr Ry @
TeHAT & Fh: |
aﬂﬁ%ﬁrgvﬁmﬁ#m,m
a1 Tgd AT
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weh YT Fww S e Ry fr war
T QT HE G FH AT dEr Sfier hr
IfficafFa s § o e 3R e
RO} % JMEROT & AT PR
W @ TAHToT el §

uH VG OAWE S A MHC @ I
feeR si@er @ PeafFa T g
u VAT HE S 39 AT A SN H
AP war § W W YR A
PRABT Gy N @ AAfor el g,
B @ i ey fawog
IMFUCROT & w-ary Wl oiier ofr @
St dlaaRes Wosw fawoy B waer
e & HfFcafFd awer Hoar
¢IROT FT 8 |

123. While attempting to create a disease model of

poliomyelitis in mice, it was found that. mice
can not be infected with the said virus. Since
human beings are susceptible to this viral
infection, which kind of transgenic mice
should be generated to have a transgenic
mouse model that can be infected with polio
virus? Select the right approach from below:

1. A mouse expressing surface protein of polio
virus. :

2. A mouse expressing human receptor gene
which makes cell surface protein for docking
and internalization of polio vitus.

3. A mouse expressing human MHC class II
invariant chain.

4. A mouse expressing human receptor gene
which makes cell surface protein for docking
and internalization of polio virus along witha
gene designed to express surface protein of
this virus at puberty.

124. 3T AT B & @ Fa-ar ok

A €@RT VYA 3G & Wb @l
TE T H AT § 2



concentration

concentration
e

concentration
—

124. Which of the following curves correctly

o

represents the process of ethanol production
by yeast?

cesncentration

time ——e

1259/ NRAT TJF ITTd1T WG /T o

1.

FAGIAST WIS H¥F 3wt g1 T |
Afhd g wEGIAST gfeler  rar
s qves gew ¥ g HfST &F
A & o faftt # ¥ - waw
O AvAgeEst el Sieq sred
w1 & fov geifts e 3R faes
g

HTF ST T9F ( GUH T ) H
3calee gl afew |
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125.

Wl AwAgrRst dafd & w@ad
Jculeed & v qd dfgat & woheh
IR I IS ( FIROT ) ToF TR &
AYH & FET AR

547 G & 3Wed HaToTalel & qTall
By

Weliet Awrgresh dafa & waa
3R & T GHYIAST qRrehelr Hwwt
H TANH T YR & YA &
AT AR

Inbreeding for 5 generations led to
production of homozygous transgenic mice.
However, these homozygous males or
females were infertile. Which of the
following approach is most preferable and
economical to obtain heterozygous transgenic
animals continuously?

1. More transgenic founder (1* animal) should

be generated.

2. Crossing (breeding) of transgenic mice with

wild type mice in earlier generations should
be done for continued production of
transgenic heterozygous offspring.

3.Inbreeding should be avoided after 5%

generation.

4. Homozygous transgenic mice should be

126.

mated with wild type mice for continued
production of transgenic heterozygous
offspring.

AIUYAF HTH & Th FHTET F AR
gl A fenfaa R s 81 w@9g 1
F AqugaHt R gfdse F Ay
oTet SNST I/ Tl §Hg 2 A KLH & 9
Sd fFar | @ 3 & Aaugga
@I T KLH & ¥ {Sa fmar o,
AfFeT ST UrgATFETROT AT T
TE 4 & Fauge & KLHIGGT
R arar, ursAFEed fRar arn, Afder
KLH- TaRrsz CD4* T fIRFE3T & Frer



126.

‘'with any antigen.

Yo i far warl g wel wuet
w vlear ureer @l W, KLH & @Y
faaeh feufy & w@r wr sk ufa-
KLHIgG ufaftis & sraer drat & fear
T .

g e & Pe & @ wlaar
yfafls gegeay 6 A @ A Iephe
g7

[> = greater than, 2 = greater than or equal to]

1. Group 1 > Group 2 > Group 3 > Group 4
2. Group 2 > Group 1 > Group 3 > Group 4
3. Group 2 > Group 3 > Group 1> Group 4
4, Group 4 > Group 1> Group 2 = Group 3

A set of neonatal mice are divided into four
groups. Group 1 neonates were not primed
Group 2 neonates were
primed with KLH. Group 3 néonates .were
primed with KLH but thymectomized.
Group 4 neonates were KLH-primed,
thymectomized, but reconstituted with KLH-~
specific CD4" T cells. All these mice, when
grown adult, were challenged with KLH and
the anti-KLH IgG antibody was measured in

sera. Which of the following is the correct

order of magniiude of antibody response?
[> = greater than, > = greater than or equal to]

1. Group 1 > Group 2 > Group 3 > Group 4
2. Group 2 > Group 1> Group 3 = Group 4
3. Group 2 > Group 3 > Group 1 > Group 4
4, Group 4 > Group 1 > Group 2 > Group 3

127.5%68T 3Fawer o fREY T dereelr & fav

UF A0 TEr Hr @t T § 3T Tl &
ITH NER IATT HeAdr v gganT
FEAT GRar U1 39 3R 38 uR-amer
yfafis aY 3ucsy FET & T, oiferT
yfy GrP-ufafs wrea @ wmm |
BT B B # ¥ Sl g
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waifes wFHad: WEAEr A ugEe
e |

GFP- Iy Gorder WM fr vF e
tar # 3ffcafFa fr sy § 3R gwe
LC-MS/MS EaRT fareryor far sar &
GFP-IIEY oldsT W& & v Fifer
Yar & sffeaf@a fr s & 3 GFP
¥ fAv ueRien® PR @ T
# ofdd e 3R e gifeewgaTAEs
Ster 9T e 94|

GFP-aI{T I &I U% TSTSHT (ELISA)
dr W efE & T saer wia-GFP
yfafis & @ versar R amw |
AR B GFP T TH HerdA W &
F F Foea fear o R 3R
et & sffegsa  Bear o
yfa-Grp  ufafls & o wfawed-
yafa sfew &1 LC-MSMS  &@RT
faredioT faar aram|

127. An investigator discovers a new receptor for

a known ligand and wanted to identify the
binding partner of the receptor ie. its co-
receptor. The antireceptor antibody is not
available but anti GFP-antibody is available.
Which one of the following strategies is most
likely to identify the co-receptor?

1. The GFP-receptor fusion protein is expressed
in a cell line and analyzed by LC-MS/MS,

2. The GFP-receptor fusion protein is expressed
in a cell line and the cells positive. for GFP
were sorted out, lysed and run on a
polyacrylamide gel. :

3.The GFP-receptor protein is coated on
ELISA plate, followed by ELISA with anti-
GFP antibody. ’

4.The receptor is cloned as a fusion protein of
GFP and expressed in stimulated cells. '
The immuno-precipitated complex obtained
by anti-GFP antibody was analyzed by LC-
MS/MS.



128 A1 aF O T &ET H o affw
T B ¢ g Sudat o
IRFIRAT fAaRor = e a=r §:

Low rainfall High ralnfall

frequency
frequency

0 n I'IH'H"II'[

helght ! height

g fifow & a8 s & Bw &F
AT STAT H gl f FAAt | P
gHd 93dr §, 39 FeT #F ¥ Saar
Hiteas fazaivor Tafad &er 2

1. 3Fdl #r gerelr & fow ¢ gdreror

2. el GG A o granfoEm-IRa g

3. WA AR ET g FusAr @
HgaFaY faReyor '

4. J&T FESAT T AT R TAHHOT

128. The frequency distribution of tree heights in
two forest areas with different annual rainfall

are given
Low ralnfall High rainfall
3 Iy
H H
g g
n M H‘] nn
height helght

Which of the following statistical analysis
will you choose to test whether rainfall has an
effect on tree heights?

1.1 test for comparison of means.

2.A non-parametric comparison of the two
groups.

3.Correlation analysis of rainfall and mean tree
heights.

4. Regression of tree heights on rainfall.

$/46 BJ/13-3BH—4.

49

129. [des i Ut & 3mer 9T 9fe-L-
AT Y& o-Fsell, -G 3R AiEH
Fsfold Twau #F fYeye= urar Sar ¥
| $9 difedeerss & o-Fsel, p-arex 3R
e Fsfa  weaot & shaa
AT GEgeciaar qoT  FARM: 220
nm ([0]2) T -35,700, -13,800 3 +3,900

deg cm’dmol” §| Ig difedwerss pH 10.8
3R 25°C W o-Fselr THIOT F fegae
T 8 | IR & ey A ar raemsit
o-Fsell IR AEF Fst TwqUr &
T 9Rads giar €1 Ig 9mr T §
6M I fr sufyfy F  diftdwerss
FT [6],,, -14800 deg cm’dmol™ T &1 3T
q‘fﬁr&wgga;agﬁaﬁémmqﬁem
&

1. 37

2. 41

3. 47
4. 50

129. Poly-L-lysine exists in pure a-helix, p-sheet
and random coiled conformations depending
upon the solvent conditions. The values of
mean residue ellipticity at 220 nm ([0]yy) are
-35,700, -13,800 and +3,900 deg cm’dmol”
for a-helix, PB-sheet and random coil
conformations  of  this  polypeptide,
respectively. The polypeptide exists in o—
helix conformation at pH 10.8 and 25°C.
Addition of urea leads to a two state
transition between a—helix and random coil
conformation. It has been observed that
[6]22 of the polypeptide is -14800 deg
cm’dmol™ in the presence of 6M urea. The
percentage of the polypeptide in a-helix
conformation is: '

1. 37
2. 41
3. 47
4. 50



130.

130.

W& deeryor & dreifertor aoT & e,
FURTATOT MRNA 3 AfSef8er t-RNA &Y
TSN A wERAT W U e
JorRe aar §1 T Ferrg § GTP 3R
-G EAaRor & Hag g1 & | oifdeT
Ga% aiasg, WA EUREROT GTP 3R
BI-G & Taad o duest g wewar g1 g
ﬁmﬁ%wwﬁmqﬁm
e T S Al &
(A)xammwﬁrwmmm
sha sifdfrar & quie: e § |
(B) TursAraror fopmelierar GTP et
3qeresT & FaaT
(C) wrerieror  framelierar qoie: GTP
M BRG & FRTE 1
(D)wmmm ferareierar Trgarar o
JafifRa &@dr &  ofkw  uw
TAGAROT fr & GTP 3R EF-G
@ suftefy & wicad ® @ 9%
STl &1
sﬁaaﬁlﬁvﬁsﬁmﬁﬁm
mﬂﬂ%‘r’s‘v

LEE Dy

2. (A) 3R (©)!
3. (AR B) I
4. (©) 3R (D) 1

During elongation step of protein synthesis,
translocation moves the mRNA and the
peptidyl t-RNA by one codon through the
ribosome. Translocation in E. coli involves
GTP and EF-G. However, in vitro
translocation can take place independent of
GTP and EF-G. Based on these observations,
the following hypotheses can be made:

(A) The molecular mechanism of translocatlon

in vitro is completely different from that”
in vivo.

50

(B)
©
(D)

131. 9=

131.

Translocation activity is independent of
GTP hydrolysis.
Translocation activity is
dependent on GTP and EF-G.
Translocation activity is inherent in
ribosomes, however, the rate of
translocation in vivo is enhanced
significantly in presence of GTP and
EF-G

completely

Which one of the following combinations is
correct?

1. only (D)

2. (A) and (C)
3. (A) and (B)
4, (C) and (D)

edrat & 3w FRIOT U WA §

T @ wuE gdd W U Wfd A,

325/km” & weicd N faegER §, g

CEIR) 9T A Ffa B,
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Three islands have identical habitat

* characteristics. On first island rodent species

A is present at a density 325/km’. Second

“island has only species B at a density of
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179/km>. On the third island, both A and B
co-exist with densities 297/km” and 150/km’,
respectively. Which of the following can be
inferred from this?

1.The two species do not compete with each
other.

2. The intra-species competition is more intense
than inter-species competition.

3.The inter-species competition is more intense
than intra-species competition.

4.The inter and intra species competition are of
the same intensity.
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2. sdemEERAT & A v AR
FH & a1 &

3. sAoEERAe REes  ufafeesRor
T T FLAT &

4. syamEEREE e AffcafEd @&
3R G T §

132. DNA methylation plays an important role in

transcription regulation in vertebrates. There
is an inverse correlation between the level of
DNA methylation in the vicinity of a gene
and its transcription rate, whereas there is a
direct correlation between histone acetylation
and increased transcription. p-thalassemia is
a common genetic impairment of hemoglobin
B—chain synthesis in humans. If these
patients can synthesize hemoglobin-F instead
of hemoglobin B-chain in its place, they
would be notably benefited. Administration
of 5-azacytidine to P-thalassemia patients
increases hemoglobin-F level in erythrocytes
and thus benefit the patients.

Which one of the following statements about
5-azacytidine is NOT correct?

1.Cells exposed to 5-azacytidine incorporate it
into DNA in place of cytidine.

2.5-azacytidine decreases DNA methylation.

3.5-azacytidine promotes histone acetylation.

4.5-azacytidine does not promote gene
expression.
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133. Two species of plants were sampled in 32

quadrats in a forest. The mean and variance
for the occurrence of species 1 were 16,2 and
48 and species 2 were 3.6 and 3.2
respectively. ~ Which of the following
statements about the distribution of the two

species in these quadrats is supported by

these findings?

1. Both species are distributed randomly.
2.Species 1 is distributed randomly and species

2 is clustered.

3.Species 1 is clustered and species 2 is

distributed randomly.

4,Both species are clustered.

134, ¥ PPt oot ¢ oider g
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T FAeTAH T, SiIHRTAT Aol &
W @A A GART HEHA &l W
Wi et Wd (ABP) 3R CREB
WET & Hefel@el UT I-AT | cAMP, S
gV & 8, & e @

ABP & 3@l G ST |

CREB q’ra;r Ea) mmuﬂﬁaﬁm 9%

SITeeT |

aaﬁ@awwaﬁéqﬂa‘ciaa%‘rs’l?m

'Go. 39UHE I GTPase foramelierar g
Smeatr |

In cells having G protein coupled receptor,
inhibition of protein kinase A by siRNA
technology led to diminished transcription of
androgen binding protein (ABP) and CREB
protein. Addition of cAMP, which is a
second messenger, will lead to

1.increased transcription of ABP.
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2.increased phosphorylation of CREB protein.
3.no change in transcription level.
4.increased G'TPase activity of Go. subunit.
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135. Complex eukaryotic cells may have evolved

1
2
3.
4

from simpler prokaryotic cells because
complexity of organization increases the
growth rate.
efficiency of energy utilization.
tolerance to starvation.
ability to attain larger size.
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136. Binding of a ligand to a cell-surface receptor

activates an intracellular signal transduction
pathway through the sequential activation of
four protein kinases. In the human cell line
A, these kinases are held in a signaling
complex by a scaffolding protein whereas in
another cell line B, these kinases are freely
diffusible. ~ Which one of the following
possibilities do you think is NOT correct?

1. Speed of signal transduction will be higher in
cell A.
2. Possibility of cross-linking with other signal

transduction pathways will be lesser in cell

A.

3.Possibility of signal amplification will be
higher in cell A.

4.Potency of spreading signal through other
signaling pathways will be higher in cell B.
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In an experiment that has continued for more
than 50 years, corn has been- propagated by
breeding only from plants with the highest
amount of oil in the seeds. The average oil
content is now much greater than any of the

_ plants in the original population.

The following hypotheses were proposed as
explanations for this observation.

(A) Mutations occurred that increased the oil
content in seeds.

Plants with high oil content were
stimulated to produce offspring with more
oil in their seeds.

The breeding led to increased frequency of
alleles at multiple loci, so that new
combinations of genes for even higher oil
content were formed.

(B)

©

Which of the following represents a
combination of correct statements?

1. (A) and (B) only
2. (A)and (C)only
3. (B)and(C)only
4,

(A), (B) and (C)
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138. A plant with blue-coloured flowers- was
observed to attract -a large number of
pollinators. However, these flowers were not
_producing any nectar, . Which of the

. following can be a loglcal explanatron to the"_ e

. observatron?

1. There could be another specres in the vrclmty
that has blue flowers and is rich in nectar,

2. There is no other species with blue flowers in
the vicinity so pollinators are compelled to
visit this species.

3.Pollinators may not have blue-colour vision.

4.Pollinators may be able to see only blue
colour.
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el R

A=FEIREY, B=aAf3), C=reaact
A=FEaaeli, B=A%ad), C=anifgdr
A=aEaget, B=aaiffd), C=hsf3dY
A=TATEEY, B=Ataadi, C=A%fedY

139. Environmental conditions can influence

accumulation of species in successional
communities. Curves representing changes
in forest species over time are given in the
figure below. Which of the following keys is
correct for the curves?

no. of specles

tlmen--—o- R

R 1A xernc, B mesw, C= intermediate

2 A = intermediate, B = = xeric, C = mesic
intermedlate, B = mesic, C = xeric
4 A mesic, B= intermediate, C = xeric
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141.

Reifaa e aRgeaar
HAR-THRRT gREHT & o9 87T W

LI
A few males and females of a species were

introduced to a new island. Their population-

was monitored over several generations and
followed a pattern shown in the figure:

population

time ——s

Which of the characteristics of the species
does NOT explain the pattern?
Skewed sex ratio (more females than
males)
Large litter size

Delayed sexual maturity
Effects of intra-uterine development on
fecundity
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141. Mouse erythroleukemia (MEL) cells are used

as an in vitro cell culture model for
understanding erythropoiesis. These cells are
arrested at the stage of pro-erythroblast due
to transformation. These cells could be
induced by heme to differentiate further so as
to synthesize hemoglobin. The most probable
molecular mechanism for this could be that
heme may suppress and/or downregulate an
endogenous heme-regulated inhibitor (HRI)
kinase, an inhibitor of globin synthesis. This
downregulation in turn promotes
differentiation.

To validate this hypothesis which of the
following approaches is NOT appropriate?

1. Transfect MEL cells with HRI kinase gene.
2.Knock down HRI kinase gene in MEL cells.
3. Determine the rate of protein synthesis in situ

as a function of differentiation.

4.Measure HRI kinase activity as a function of

differentiation.
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Plasmids are self replicating small circular
DNA ¢lements in bacterial cells that can be
said to have a stable symbiotic existence with
the host cell. They often carry genes useful
to the host. Which of the following is a
potential threat to the evolution and stability
of the symbiotic coexistence?

1. ‘Copy-up’ mutations that increase the rate
of' plasmid replication per host cell cycle.

2. Reversible integration of plasmid DNA into
the host DNA

3. Transfer of plasmids to new cells by
conjugation

4. Spontaneous curing of plasmids in a small
proportion of host:cells.
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Knox genes code - transcriptional factors

important for the regulation of indeterminate
-growth in plant shoots,

These genes also
regulate patterns of development of plant
organs such as leaves and flowers. The figure
represents a phylogenetic tree of "the
multigene family in some land plants. The
circles represent genes that act to maintain
shoot apical’ meristem (equivalent to stem
cells). Orthologues are genes that duplicate
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due to speciation and paralogues are genes
that duplicate within a species.

Green Algae
Arabidopsis
Arabidopsis
Arabidopsis

Tomato

Tomato
Rice
Tomato
Rice

@
2
Moss Conifer &

From the figure, the following inferences

were made.

(A) Multiple gene duplication occurred in
vascular plants.

(B) Gene duplications may have enabled
shoot diversification in vascular
plants.

(C) Shoot apical meristems are regulated

by orthologous genes in vascular
plants.
(D) Shoot apical meristems are regulated

by paralogous genes in vascular
plants.
Which of the following represents a

combination of correct inferences?

1. (A), (B)and (D)

2. (A), (B)and (C)

3. (B)and (C) only

4. (B)and (D) only
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1.The finches
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The Galapagos finches were an important
clue to Darwin’s thinking about the origin of
species. These finches are believed to have
descended from a single ancestral species that
colonized the Galapagos archipelago,
America, over a short period of time. The
Galapagos finches differ in their beak shape
and size. Different species feed on seeds that
vary in size and hardness.

Which of the following is the most likely
explanation for these patterns?

of
to

represent an example
directional trend in beak size from small
big.

2.Beak shapes changed in response to different

seed types and these changes were inherited
by subsequent generations.

3. The ancestral finch already had all the beak

variations and different  lineages formed
that were specialized to eat different seed

types.



4, The finches represent an example of adaptive
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radiation in which beak  variation was
generated by mutation followed by selection
by different seed types.
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In order to demonstrate that the long tails of
males attracted females in a bird species,

experimenters captured and cut the tails of
‘n’> number of males and monitored the
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number of females mated by each male. They

had two types of controls in the experiment.

(i) ‘n’ males that were not captured

(ii)'n’ males that were captured, had their
tails cut and then stitched back to attain
the original size.

The males with cut tails mated with a
significantly smaller number of females than
both the controls. Which of the following
alternative explanations is NOT ruled out by
the experiment?

The stress of cutting tails affected the
performance of males.

The time wasted in the capture reduced
mating opportunities of males.

Females avoided any deviation from
normal.

Females chose males randomly.



