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1. argd R=h @) argw g & | 39 99 YRawr 7 vF @ darefie (20 AT + 50
qrr 'B' + 75 9T 'C' %) a5 Awey gw (MCQYRY v & / amgat arr A" H H
R 15 afe arr 'B' 35 et aer 47 'C' % ® 25 7oA @ S@w aF & 1 IR
FrEffa & afF gof & Sar Ry 70 a7 @ usel 7T 'A' & 15,977 'B' @35 @
arr 'C' @ 259 @t arg @ orgt |

2. G UF T @ R AT & | T W TR HN bw @7 A forad ¥ ygel IE o
Ty o gRaer 4 g q¥ 3l wE) & qur wdl @ we-we 7 & | Afe Y & ar o
shreiciey ¥ gRa®T qea @7 (ae &Y wed & | 39 v ¥ e 77 @l
o 1 59 gRaPT ¥ & B A P [y sifaRe g G &

3. Wwa?gwlﬁfévwwmwmwammmwawswqﬁ&n
gRaaT w1 HHI [RIY | ST FEIRR H oTed &

4, g T ahTRAN. S gRawT ¥ O da, Qg Pis, JRaPT TS AR Fw @l |
Wﬁ?ﬁﬁgﬁagﬁwmmmé/wwwq@eﬂaﬁaﬁﬁﬂﬁamﬁﬁﬁ
gev gRaeT 4 Ry 7y A o1 qf @ @ qeT @Y Q6 7 $vd W ey
et @1 e aE W agled @ wY aem, e siaw syt g1, R amvat
S geaaT @) avdigly ft w8 wad 8 |

5. arr'A aer arr'B' A yew geT @ 2 i 'Cl A yT g4 o 8 | FdF e
IV BT FUIHD Joqid 25 % @1 ¢ W 47 T |

6. yRw geT @ 9 ux Awey Ry 7y € | g9 W B9 @ [dwey 8 “Wel el
i go1 & | AU} GRIH T BT WE) AT \alaad g6 ga &
=7 I gderel @ fery APy gevral S |adl & |

8. apaplf B goav T W% T @ HARFT HE 3iv gw o el fora @Ry |
T AT 8 T O G gt i SR g3 @ gaohidey @l e Wiy )
Pageie? o1 SyANT Fvd B IFAT TE 8
faelt yo & Ry & ameh ¥ sl weme geel BRI |

AT FTC eeeeeeeerennanns anzeff gRT 59 7F wreR @ # wefid
Fvar g |
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s ‘%' /| PART ‘A’

1.@16.2ﬁr.ﬁam$§am2mm
e ¥ U gws, e 3dae 22 O .
t @ T F T g H ReaA dar Fea
Mgu?

1. 3.5
3. 14.0#.

2. 7.0
4. 22,0

1. 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
3. 140m 4,

2. 7.0m
22.0m

2. Tl 3ifaw 3w Far §?

1.7 2. 9
3. 3 4.1

3. What is the last digit of 77°?
1. 7 2. 9
3.3 4. 1

3. U HEgE Aesd el At & a7l 6
gfeal o §1 et AN F waol e &
deard wAer: 60, 30, 20 aur 15 € IfX
w Duiia &8 & ar el & gosat A

wﬁ-gaaﬁﬁ#mﬁwam%?
1. 1095 2. 492
3. 15T 15 4. 129 10

3. ' 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. 15and15 4.

wr R e AR F e o 8
gar 30 RAeAe @ 1 WRE IFW T
3w # gggex uig fBee & fau Ay
T et &1 agmeud ag aRwH #
WE 40 e 339 TF g 38T H 10
fame & fav @y uHtd wen § 9w
Faw e TR ¥ O AfeeH 9T Ay
sl ¥) ¥F AwS gU R AYEERd
afy ¥ 3= ¥, gE Ien AR ¥ fhaw
AT & v gy ©re

155 @ae
1 g9¢ O FHH

1. 85 fA=e 2.
3. 135 @AaT 4.

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

12 & SO & wH U3 F IR I &
qﬁ,ﬂg@r%ﬂé@@ﬁqﬂwﬁﬂ?as
¥ & 3 g U uaug @ SEd T
qeft oI & UEs Ua Ay Y@ @) 3T
%laﬁeﬂa‘raﬁrvmwﬁsﬁﬂgé?ﬁa
¥ e gl W g TR { TSl S

9 .
14 #Y.

1.16 #. 2.
3.12 7. 4,



5. 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. 14m

1. 16m
3, 12m

6. waﬁé’rf%nrﬁtrz-’rmaa?ﬁld?maﬁw
mgﬁuéw#m‘ﬁﬁm#m
%lﬁﬁm%aﬂaﬁaﬁr@rﬁw&

A B

1. 2 2. 4
3. 5 4. 6

6. 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 c
1. 2 2. 4
3. 5 4. 6

4

7. A Y T adereR o d o fig
aefed T § G o §1 gw g &
gt OAB ¥ usat oy Wifderar o @7
(STeT £AOB = x ¥f3ueT B)

A

/D

/D

glx ]IR

2
n

X,
2

7. 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. X
% g
3. 5; 4, 4—7;
8.
N
P

B R & et gdor ¥ & e
Wrafdd e gerer R, Jmafaer faor &
HHIG woret & (R #Y &) o amofir
T 7 sifom quafda fwor & & &
qYeeT & - ‘
1. R
3. 2R

2. RVZ
4, RV3



9.

9.

A ray of light, after getting reflected
twice from a hemispherical mirror of
radius R (see the above figure), emerges
parallel to the incident ray. The
separation of the original incident ray
and the final reflected ray is

2. RV2
4. RV3

wF T 8 FRam A aur 2 fFam Gl 4@
wF w@ite MRl s & 3mar & @)
IR & §S A g IR I@F A
Foa @7 Tidy et 10 fFanass aren
frlie saAr HfHARE # gar ar & aEr
¥ ey W T TIEY 1 HAY: 1/20af 1/10aT
T g9l "ed &1 9 F 3N e &
ase 9.25 fham. wrr Tl gAR A e
fr.am. @ #r Ay fr

1. R
3. 2R

1. 0.5 kg. 2.
3. 2 kg. 4,

1 kg.
3 kg

A king ordered that a golden crown be
made for him from 8 kg of gold and 2 kg of
silver. The goldsmith took away some
amount of gold and replaced it by an equal
amount of silver and the 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?

10.

10.

11.

11.

1. 0.5 ke. 2.
3. 2 ke 4.

1 kg.
3 kg

F gt fY WA aur Ger gEar & AT #;M
@oT, 7:35 FoF FAT §?

1. 0 2. 175

3. 195 4. 20

What is the angle between the minute and
hour hands of a clock at 7:35?

1. 0 2. 17.5
3. 195 4. 20

Hfifedi =1 vh Fax, g A @ B g &
Tt &, aur 3 TS & Rg A W a9
el &1 weh diftw e afa & Fod §
Rt o Rig R o devs af iR
FE R A WD ) ww fET A AHF B
g% o & vh Ree oorer g ey 91 &
A T B aF $r a1 & e ag fhael aud
el g6 ifet @ Bren

1. 120 2. 60

3, 240 4. 180

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
3. 240 4.

2. 60
180



12,

V¥

FUC GRIFT G UG- wefer oY araTar V
81 9% el S & e @ awhr @ e

AT ST Ul W 3 ¥

|4
1. 5 2.

i< SIS

|4
3. = 4.

V' Y

The capacity of the conical vessel shown
above is V. 1t is filled with water upto
half its height. The volume of water in
the vessel is

12,

|4 4
1. 5 2. "
14 |74
3. 5 4. .

1. ORh & 9 60 wE g w@ G A ohr
Rer o g ol % & 39 ol @

A B ST $1 Rt Rt & aw oy
# 10% ¥ 9 gl @ SeE?

1. @& 2. &

3. dw 4. =R

13. 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

in the tank?
1. One 2. Two
3. Three 4. Four

6

14. n v giFfas dear g1 afy o’ fwer §, ar
e F & s o\ {2

(A) nfower &

(B) n® fowar &

Cn*amg

1. &HaodA 2. FaelB

3. Fadac 4. FIATA TUT B

14. n is a natural number. If n® is odd, which of
the following is true?

(A) nis odd

(B) n®is odd

(C) n*is even

1. Aonly 2. B only _
3. Conly 4, AandBonly

15. AT fR W(M + Y1) (%2 + ¥2)+(Xz0 + ¥20)
H AT RAEgE W § B W ug gt

TSt Faer v x aur arhy @ y g
1. 1 : 2. 5
3. 10 4. 20

15. Suppose you expand the product (x, + 71).(*2
+¥2)++{X0 + ¥20). How many terms will have
only one x and rest y’s?

1. 1 2. 5

3. 10 4, 20

16. o R F R dffeat & adelt fr dear
et g

© 2
1

Q Q.o
Q 0
Q

o

b

cl b
b
o]

op; Ppp

1. 123ur20 2.
3. 13Tur21 4.

13T4r20
103’-"'11

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



19.
1. 12and 20. 2. 13and20
3. 13and21 4, 10and 11

17. afr gw U Y@rey F Rl Sy & o
(W)Wm(t)a?raﬁafﬂﬁ% ar AT
a&ﬁﬁmﬂmmﬁ'ﬂﬁaﬁﬂmmm
FET ST HehdT?

[ S

S -

17. 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 20.
1.
w w’/
t—
e

W//

—

-

1. 1 2.
3. 2 4. 3

E Efaurd GHEIT X’ + ax+b=0 & T
mngﬁamﬁ#aa’rwmm
m6m2m|aaﬁ;a;atﬁamﬂ A b
wwmmm6w1w}|aaﬂr
b ¥ WA AT, HHAA: FAT 87

1. 7 dur 12 2. 3au4
3. -7 ur 12 4, 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 a and b, respectively?

-1, 7and 12 2. 3and4

3. -7and 12 4. 8and 12

& dodt & @ &1 gh 6 B A ¥
15000033T150003ﬁﬂ1q3?mﬁﬁ3?ﬁ?

1
2 2 ¥ w12 VAL
3. 120 Q.. dur12 4.
4. 1297 g2ur120. AN

20. The distance between two oil rigs is 6km.

18. wmwwm

3. 2 4. 3

18. Find the missing number:

What will be the distance between these

~ rigs in maps of 1:50000 and 1:5000 scales,

respectively?
1. 12cmand1.2cm
2. 2 cmandl2cm
3. 120cm and 12 cm
4. 12cmand 120 cm



AT '’ / PART_'B'

21.aTa%W~T%HWW;A3ﬂTBﬁ Gre)

21,

22,

X el wgddee-Rde
At sad sow H gl F uiy
1A 3R B wu% efys & 3R s
sot @ T § |

2. A 3R B QY e Iaelpe @ ¥ aiv
waur A ot & wreg ¥

3.A 3 B AR B ¥ 3R v gmy
F fanfla wwa § 1

4.A 3R B acRRE B § I v g@y
T IHT RS § |

Which one of the following non-covalent

interactions between two - non-bonded

atoms A and B is most sensitive to the

distance between them?

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 each
other.

4. A and B are uncharged and attract each

~ other.

W 3 e TR ¥ pka B Wt

e fArT # § Fla-ar sy Fwar
1. o- 3 AT THE T pKa -3l wHg
& pKa & 3= garg |

2. o-3HAT HHE AT pKa e g
*pKaﬂ‘ﬁmm%l

3. o-HHEAT HAE & pKa €3N g
& pKa & THewer gfar ¥ |

22.

o-3THSAT HHE W pKa nfRe @y
mﬁsﬁawe’rs[@ma}:pmﬁﬁ
B ¢ |

Which statement best describes the pKa of

amino groups in proteins?

1. pKa of a-amino group is higher than the
pKa of e-amino group.

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

3. pKa of a-amino group is same as the

pKa of €-amino group.

4 pKa of a-amino group is higher than the

23.

23.

pKa of guanidine side chain of

arginine.

AEHIegdT W 2, 4-SBARPANT 7

FIT 9T e & ?

.38 WF RQwa & &9 Fv f&er
meﬂamwmmmp
HAOT Y Iawg FT 44T ¥

2.97 Iiafte #AEwiesar Far &
HR-UR ATP-ADP &7 AT HefRa s
golerglel aR@ger 3R ATP Weawur

I #ear ¥ |

3.3 Ffewr |, 1, IR m W AT
WRaga IR WT dud @ @fg
AT § |

4. ATP 795 ¥ @AY gl
fhar @t & 3R sadr wffEar
HefAT e & |

What is the effect of 2, 4-dinitrophenol on

mitochondria?

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.



24,

24,

25.

25.

3. Blocks electron transport and proton
pumping at complexes I, II and IIL.

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

ey et & 30% Venfaa faggaer €
gfe @ tafaa & eEfar gEnr
TUAARE & far ST ar

1. Fsfae 39T §g Few |

2. p-AEX AT §¢ 9 |

3. %ot § 1% aRada A6 g |

4, AAAA-FAAART T, ol WéaT

T qorelr F FH AT gl |

A protein has 30% alanine. If all the alanines

are replaced by glycines,

1. helical content will increase.

2. P-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.

wiepfafEt &1 @ frecer  HhAOT
AIFH(Tm) TET IFd Toad T fadR
wTaT §1 39 afew 7

1. @ GlERfafds & Tm  TFHFAA
X

2. DPPC & Tm faF=ta® 3R porc T
FeaaH g

3. POPC Ud DOPC T Tm U&HTAA gl
AR DMPC 31¥ar DPCC & faFa gemr
4.D0OPC H Tm =gaad HRX opcc &
Tm 3TAAH T |

The gel to liquid crystalline transition

temperature (Tm) of phospholipids is

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.

26.

26.

27.

3. POPC and DOPC will be identical and
lower than DMPC or DPPC.

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

A rp IR & A W\ FAIT AR

forar & S lac 3T & foramdAs fageor

# RA Ja-Hevor & USEAlT A

FET war §1 59 ffoe F A A

¥ A aRfeufadt # 3@ R{sg &, S

FEAY HEX FART  HRA  GroT

T &, Reawea Ridw & sfheafaa

EiiE)

1. 79 ¥ o9 dF| AR T gat
& Jrafeya g & |

2.\ a9 S@ dee AR T et
& sufeua g € |

3.8/ d9 99 AFAE dF Heueyd gl
¥ IR T ufPYd g |

4. AT a9 J9 dFAE @ YU @l
IR T ey gl € |

You have created a fusion between the rp

operon, which encodes the enzymes for

tryptophan biosynthesis, under the regulatory

control of the lac operator. Under which of

the following conditions will tryptophan

synthase be induced in the strain that carries

the chimeric operator fused operons?

1. Only when both lactose and glucose are
absent.

2. Only when both lactose and glucose are
present.

3. Only when lactose is absent and glucose
is present.

4. Only when lactose is present and glucose
is absent.

for & @ Fla-8 sTRART Fe AT
%7 pH 3R Rega-3rTuey Fares THaA

gram?



27

-

28.

28.

1., HISEIATST TF W |

2. QSIS Ud HISIf3ar T 3ai-aelT
e |

3. STt Ud s |

4, Frgerpigas sl ud  sfaceaer
ICERIICH

Which of the following pairs of subcellular

compartments is likely to have same pH and

electrolyte composition?

1. Cytosol and lysosomes.

2. Cytosol  and  mitochondrial
membrane space.

3. Cytosol and endosome.

4, Mitochondrial matrix and inter membrane
space,

FIRA AR & AT wHeaa 3R
W%Wﬁﬁmﬁﬁm-m
Bee HN SHYF G

1. ¥t wegEer &, woar Rffa dw
& IWA, AN GEAATIRT,
vAreAs O W@ fegerhga g
&
2. Gt wHEgET #, vh IR RfFET @
& IWd, FEAIHPN  GEAATARI,
meﬁragaﬁm@ﬁ%l
3. FIEACIHIN. YEHTOIRIT JRUTAEAT Teh
@ eeers AR X agag g &
a‘qemamﬁamﬁmmﬂg‘r
Eicisd

4. FFATRR FEHATAHIT 3T HOMcHR
mwﬁﬁwnma’ragﬂﬁm
gt g R dcveEE ST

fagerehTaRioT g B

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

inter

10 -

29,

29.

30.

30,

I. 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.

vicpicr & 3eTA 7w fae@anr gy &
1. GC 5iger 31l |

2. gl AT v GC 9ger 31Tt |

3. Jeghal i S fafdrse e a@ |

4. AT G I |

Origin of replication usually contains
1. GC rich sequences.

2. both AT and GC rich sequences,
3. no particular stretch of sequences.
4, AT rich sequences.

U. Flellz AT U T Yiformst &f
1 yoes R adl aar ¢ 3R
Srdfetor & weg A A Srar &

2. 318 USTigH, 9t & i dar @ #df
G

3.8 UsigH & AT & uad T &
4.3 TMsA { FAafhar &1
Ieforge d Rfsear gfaRaa wd
T &

O~

o-subunit of E. coli RNA polymerase DOES
' NOT

1. initiate transcription and fall off during
elongation,

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



31

31.

32.

3. binds to DNA, independent of the core
enzyme.

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

off§ 3TEUeT VA (elF4E), ST FATATOT

(translation) ¥ gafEe foRiEoT | Tag g,
ARt #F s @Eha

A ¥ uw gaer HORR el o

M-l coeAdREt fr Rt @

oIF4E Sl & 30% Fg-JifRcafdamor &d

Faaenfad  (transfect) feram| ZHH

FerEa®y HIAHT AR

1. QAT (apoptosis)

2. AGESAT FUTARUT (neoplastic

transformation)

3. F% qadd Fdal
4, AT

The cap binding protein (elF4E), which is
involved in the global regulation of translation,
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
undergo

1. apoptosis.

2. neoplastic transformation.

3. no change.

4. differentiation.

TS T4 T Feg B OHHHA B
FUAT & T T S § gfase & &
¥ deaeara fawy Fr S FIeEd

S et F far &1 deed RS

HRAF  (early) kiiry
R (late) | T8 FgR Wy A
W T avE e ga b el
IGRECEIGIN

1. 9%F TAHL TR K |

(immediate early),

11

32.

33.

33.

o WM IR TA T Ufas &
FIROT TR W |

3. A OifaAYS! & FeWer &R T |

4. FRX TA T TAWOT LI HN J F
TR W |

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

are available, but the control takes place

at the level of

1. promoter strength.

2. modification of host RNA
polymerase.

3. synthesis of new polymerases.

4. turn over rate of RNA synthesis.

o WOTeHE  Sawy,  Felfeqder
F?‘J\J#ﬁ'ﬂT (Klebsiella pneumoniae) 'H?fzﬂ'

¥ FFAT T F FO G F G TeT
TIH 9°Td (severe septic shock) FUAT gl

=@ FER & HHAU & fov Gra )

FA-a1 FYUA FEL AR &7

1. PR HaRY AFAHSTAAT

F1 3 3eug A |

o ge wordg & 3TER 9id-TNFo

yfafisr garT fRar ST Heh © |
3.mm$m?§gm’ma
Mg WEAr &1 3T fear S

Fhar g |

4 FoE wod ¥ 3R & AU
gmfhm TNFq - gy faQed &
sqayer fRAT ST GRAT © |

Gram negative bacteria, Klebsiella

pneumoniae, upon infecting humans, results
in severe septic shock after a few hours of



34.

34,

35.

35.

infection. Which of the following is not true
for this type of infection?
1. Cell wall endotoxins cause overproduction
of cytokines.
2. Septic shock can be treated by anti-TNFo
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.
B & W el R
HiRRAT & dag g e S ¥

1. 96T §HT Teehrer aRage |

2. 9T 3T TATSHIS fomAvor |
3.ammﬁaar§3nam-mzal
4. TERIG-ATSTTT Y G T |

Which of the following is NOT associated
with insulin action?

1. Inereased glucose transport.

2. Increased glycogen formation,

3. Enhanced lipolysis in adipose tissue.

4. Decreased rate of gluconeogenesis.

g S (adenoma) - Aereefew
USAFITEAAT (metastatic adenocarcinoma)
# ofafda & srar & ar o & 9
-0 ATt wr e FersET AR
® @ Jvafed g e

1. Bl g 1V 3T AR

2. wEsIAfFeaT ud B, sefde

3. Aerewifevst vd A= WiRewsr

4. Tei¥csT vd Jalfaes

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

I. Type IV collagen and laminin.

Fibronectin and B, integrin,

Metalloprotease and serine protease.

2.
3.
4. Elastin and selectin. :

‘o
ot 8

12

36.

36.

37.

37.

38.

38.

T 7 @ Fladr dafSa B-w
T-RfRIeT 3rqufar Al s &

1. CerfFam-daraiere R

2. ffag yR &

3. fAeIzufesa Heramor

4. e & WA s far

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 agammaglobulinemiq"

T A T A aE T e arededn,
HEASTA TR Ue 3icw:eqam & o g
¢, FEeaT § |

1. 31T @ |

2. Ia:HRF |

3. e |

4, AT |

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

1. primitive streak.

2. hypoblast.

3. epiblast.

4. cytotrophoblast.

4. sEdaes |

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



1. PB-catenin.
2. Noggin.

3. Dickkopf.
4. Dishevelled.

39, AT (Drosophila) A p-Fhefaa &

AT el &

1. B RIS (Fushi tarazu) |
2. WIes |

3. srAifSear |

4. FgfaeH el |

39. The homologue of B-catenin in Drosophila is

1. Fushi tarazu.

2. Engrailed.

3. Armadillo.

4. Cubitus interruptus.

40. 3%car 3RS (ap3/pi) FcaRadat H

R o7 TH gHIEd B §?
1. qreged AR g

2. & 3R R

3. gHER 3R FHhE

4. aregee AT JHFE

40. Which of the floral whorls is affected in

apetala 3/pistillata (ap3/pi) mutants?
1. Sepals and petals.

2. Petals and stamens.

3. Stamens and carpels.

4. Sepals and stamens.

41, geg-TagTy & difFwsfRe  dwew

HiEhe IfdHT (oxidative pentose phosphate

pathway ) &r aajﬁwa‘sﬁaa?ﬁﬁmﬁ

¥ FT-TT FUA FEL AR 87

1. drarafae wfafkanst & ddree &
falT NADPH & 3cdlgel 3Taeds® gl
€

2. FgHASH IFAT & Heawor & A
YT BT ScUlee HTIRAF Bl ©
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41.

42.

42,

43.

3. §OY HAY FFEEl F AT-HWOT &
WIEYIST 4-BIEhE T Selall IATF ¢

4. ATP & faHorT & faT NADH &
U IETF ©

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.

gy ufegdt #F  werrEwewel @
99U (PCR) T & ALH, FeRicdwEs
3-HERT (G3P) & Th O] & e &
foe Foff geaae & f@e & @ 5|
& GANST T IS AT gl B

1. 9NADPH 3R 6 ATP

2. 3 NADPH 3iX 9 ATP

3. 2 NADPH 3R 3 ATP

4. 6 NADPH 3iX 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. 3 NADPH and 9 ATP.

3. 2 NADPH and 3 ATP.

4. 6 NADPH and 9 ATP.

3eq et ¥ facgae AT wWIgA &
Y T & A FlA-A7 IaRTR GEAAH
g 87

1. AR (Nickel)

2. HAlfaregsTH (Molybdenum)



43.

44.

44.

45.

3. i (Zinc)
4, R (Copper)

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

1. Nickel.

2. Molybdenum,

3. Zinc.

4. Copper.

ued, RT3 fafdes

SRR, e ey shelt & gEnT
w8 s AT v B & @
ey e yerer Iepa O e el
&

1. PIF3,

2. NPR1.
3. PHYE,
4, CRY3.

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. NPRI.

3. PHYE.

4. CRY3.

Y A, 45 v P sARE il

ORT G § S e T U TG ATT
afta gamr @A g S § W &
g i curear f e d REa 7 @
PlT-TT FUT T
1.¢st & @eg @s & Qftaw wuna &g
2. FfRAFGENT  (Cytoplasmic ¢GMP )
G0 §G il & |
3.é8t & aRe ds & Afww vore
dggraay
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45.

46.

46.

47,

4, er-Nfea & uraAvr R &

ST &
In the dark, rods show a large inward “dark”
current which is suppressed by a flash of light.
Which one of the following - statements,
explaining the effect of light, is true?
[. Sodium channels in the outer segment of
rods are closed.
2. Cytoplasmic
increases.
3. Sodium channels in the mner segment of
rods are closed.
4, Transducin dissociates from beta-arrestin.

" cGMP concentration

AEIE  HIRAT ST  (mast cell
generation) & AT 3ma9ged FRE & AT
R A{YE WG, IL-3-78T, GM-CSF-+3,
G-CSE-ret 3R WreiéRetwrgst,
Fegger fRar war R g Rl
A B T T 3@75 Eb o

1. L3593 |

2. GM-CSF-#gs |

3. G-CSF-+ga |

4. WsAASEA-7GT |

Four groups of mice were studied for the
factot 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. '

afe fedr e Bifelhel  (Graafian
follicle ) # /T Seear P (theca
interna cells ) HHTCT ET GITU ar aRone
T BT |

1. Qi qadis-fs & f@#AoT |



47.

48.

48.

2. FOEFHAY  RRFHT A TG g
el HRAVOT |

3. FOHT  FRAFH  H wer g
VEENST THLRIOT |

4. Eaarar Rz &1 AT |

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

-5 & o IR FREt @
mmmﬁwﬁﬁm
grar &1 R ¥R & 39 W gT IR
&Y wTer ST PRAPT T HROT §

1. T SR HIRFHT I FHom3il Hr @
g5 IR |
2.q‘»}mﬁaa§mquﬁml
3.7 TR RRFBHT H owgr g3
IOl e |

4. 1T TR ARFET F ffAFT 91
WA T RIS |

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 osmotic pressure in plasma.

3. the increased osmotic pressure in RBC.

4. the dissociation of cytoskeletal proteins in
RBC.

49. TH YFR & IOF oA @ gl

HERE AART W SEt & owA
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49.

50.

50.

S1.

Sed STl § U SR FEHIeAc-HIg
¢ afafda grar s FRoT &

1. FATATAROT |

2. gafs |

3. J&TeROT |

4. GhA |

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.

JAR d9X (Seymour Benzer) & I

(recon)ﬁmmﬁﬁﬁﬂﬁ

1. Shamopsish T4 & w@d 3caRafcrat
& g qEaleler T AT Fh |

2. el AelikeT & @d Te]
safafddt & @ gedfesr &
GG R |

3. RENGRT HET & SRS

seaftafdal & @ gerdfsa @
g Fb |
4, TARFF3T Flems F  FHAGR
- seaRafddt & @ gfem @
AU WP |

The concept of recon was proposed by

Seymour Benzer by studying recombination

between

1. lysis mutants of bacteriophage T4.

2. white eye mutants of Drosophila
melanogaster.

3. biochemical mutants of Neurospora crassa.

4. auxotrophic mutants of Escherichia coli.

teafes e (Asp) @ fafsrewor
FET GAU T GAC @R gar gl



Wﬂﬁ?‘lﬂ#im,AspW'f{ﬂm@
UomelleT g ser § R GCX g@nr
Al frar sar &, S X & wedr §
A, U, C 319ar 6. 3caflladst & YegmacdsT
A franeher it anfaat ganr &
Haa g1 @ F cuRader f wpfar s
el & |

1, HHAIT |

2, IETIEY |

3. THHOT AT IIHEYT |

4, {ATRAGENT (depurination) |

51. 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,

2. transversion,
3. either transition or transversion.
4, depurination.

52.81 & qouur{l wiedl & drwr Hewor
AT IT47| AROTATERT F1 Hafy & qoq
e TT YeFer A| SHAN HROT §

1. R | |
2. qAsTST |

3. FYUTAIROT |

4. gTEdeT |

52. A cross is made between two plahté with white
flowers. All the F1 progeny had red coloured
flower. This is because of
1. complementation, .

2. recombination.
3. translocation.
4. reversion.
53. FABT (Cladistic ) FITfAOT &1 TR §

16

53.

54,

1. amephfAe we foad e
Sfagedia a7 & Seveet gl § |

2. 3regsha Tadte T A |

3. IR #8107 Te eqffedt wr Gor|

4, FIFNFT TTdA TF TSGR |

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,
cellular organization and cytoskeleton.

W(Tautonym) U T Jetgafies
afiffrg wgam & S 37 st & fav
39T foRar Srar § e

1. der ve Sfey v U & A |
2, snfer wd 3ueil T TR & A |

4.

3. et arAeRor famar R |

54.

55.

4. ('q Gh(author) T AH Sfd & fow
fear arm gy |

Tautonym. - is -~ an ~informal taxonomic

designation used for animals referring to

1. same name for genus and species.

2. same name for species and subspecies.

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

e Wl Sladenfas @ wie B ade
¥ T A g Gl e 56 @
qof R FAEE: E@idd iR w9y
3UPN AT Hg, R @EngEd ol
o w Tf uww W7 W Awd
IREEROT AT o faggEe & W S
FehTeT IR ATl TE Aol & IR
W S Tl gl § T

1. SgeIE |

2. Tt |



\H

5s.

56.

56.

57.

3. Fghadl (ArerER) |
4. qeyEad (FERTS) |

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 circulatory system but no
exoskeleton. Based on this description, the
animal appears to be a

1. lancelet.

2. roundworm.

3. mollusc.

4. crustacean. .

fareht Rreear @ g8 ofa & SRRy
g ¥ v e # @ @l W
FEEF ST # AR ST 87

1. vfaw 9o |

2. grfcieh diel |

3. gfaaTerg 3UAT |

4. T IHE |

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

1. Captive breeding.

2. Natural resources.

3. Sustainable use.

4. Edge effects.

fegst 1 T FAUEHT H Al TIeT-
7 @ & v fw, Rfde &7 @
o § wafr F 100 fesst &1 I,
Rpeer 3R @A fRm T q@Y
%ﬁgﬂﬁamé:ﬂw,mmm
i &7 ¥ 10 ffega IR 90 REaa-
ﬁ@ﬂfé@:@i}\amms’ﬁaaﬁrﬁv%
Dfese Oy # FFEEE T AER AT

gram?

1. 80.
2. 100.
3. 1,000.

$/46 BJ/13-3AH—2A

57.

58.

58.

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.

HeFrcsiar AEgew  sus g
aqiRfEuas el # Seaendl 84 T
FEd B A & g o #F @ ARy

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.

0. Srotel ¥ AT W TS TH Hal WS H

eﬁa GIHT  (oyster mushrooms) cany
Ao fRT T AR wTE & SWI
95%#%3@@&@%@3@?@”
Bl d@fe & swelRa g gF J
g ufRar sgerdl §

1. QIEUITEROT |

2. TEIASIAROT |

3. &gh3TANT |

4. Tf3UgRoT |



59.

60.

60.

 interestingly,

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

2. chemoremediation.

3. mycoremediation.

4, zooremediation.

gods o NP wrer oF , Fream:
Qrert (peppered moths ) T W1 gooAT grar
U WAEEET q geh {reardr galt sk
daret & g ward s ¥ owERa
(camouflaged) & ST o Mﬁﬁ"‘ wifar

18

F HeY 3w YA A AT T ot R

q&‘ﬁ“ 9w hFefat (factories) T Hoorer
WA X T wT g v IR Y F
ISR T § FHE MY T & ey
W 1e| T gaw

1R & w7 der § R oot
A A TR Gl et & arphew
U7 & FHROT |

IUREAdT & FWOT |

3. ARV URETH & werwawy

A JeG-FAwRT & FRoT | .
4.8t Hr ool RRafafr &
FIHfATF aoT & FHRoT |

In pre-industrial period in England, peppered
moths had light coloration which effectively
camouflaged them against light coloured trees
and lichens. During industrial revolution,
many lichens died out and trees became
blackened by soot from factories and
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 arose due to

environmental  pollution.
3. macroevolution  occurring  due  to
environmental  change.

4. natural selection of the camouflaging
mechanism of the moths,

61. d@r Snfasgad O w R

SEEar & shfaws: Refg
Seeast 7 fawfea @ s ¥
AT AT e O IJRE e
HT HHT Al §, FETr &

1. FAEUAE snfasga |

2. Wt s |

3. 9Rw snfasgae |

4. frenfee snfassam |

61, The speciatioh in which a population splits

into two geographically isolated populations
experience dissimilar selective pressure and’
genetic drift is known as
sympatric speciation.
_parapatric speciation.
peripatric speciation.
allopatric speciation.’

AW

62. WSl For v Rewrer g &

1. AT ST faaqorer g@n |

2. 71T 3AE SheT-RfaAy e@nrr |

3. arefdler eafadt ganr |

4.3 N RO & I S
- fafewa g@nr |

62. Evolution of multi-gene family occurs by

1. only gene duplication.

2. only unequal crossing-over.

3. random mutations.

4. both duplication and unequal crossing
over.

63. ¥ (Mrhch) I WMl Aww.

mmgvsﬁshﬁﬁmwﬁ?r
waﬁa:é?aiaﬂ?rm%,qzaaﬂﬁa’f

S/46 BJ/13-3AH--2B



63.

64.

64,

65.

# N 3 fOAS qar e
TEar ¥ W Ry # e & @ sl
AT qUF AW IILF &7

1. 0T atf& |

2. MHC Aofr1l g |

3. Mac-1/CD 11b @i |

4. L2 a8 |

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 following is the most appropriate
promoter?

1. Actin promoter.

2. MHC Class II promoter.

3. Mac-1/CD 11b promoter.

4, IL-2 promoter.

WA TARYy @ e “weg-ane

(Flavr Savr) 'ﬁ' A § @ 5w S| &

JtfRueARToT fohar T ar

1. 1-37 A AEFAUNT -1- FEfarsiosn
Fa el |

2. 1-3H AEFANA -1- SEfesioe
e HifFEsS |

3. WFEdfeae |
gifeRtoae st

4 < I

Which of the following genes was engineered

in the “Flavr Savr” transgenic tomato variety?

1. 1-Amino cyclopropane-1-carboxylic acid
synthase.

2. 1-Amino cyclopropane-1-carboxylic acid
oxidase.

3. Expansin.
4. Polygalacturonase.

T AR & aigde wE & faw,
ol ¥a SR & JfETT 99w
Wl i Fffeafea & e far s
¥ 3T PR & Tga R Arar g
1. ARAANAT garr |
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65.

66.

66.

67.

67.

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

1. novobiocin.

2. neomyecin.

3. tetracycline.

4. penicillin.

geroifas fererr & gt & faeas
#: ufFpw I TsA dd W
geRonfadl & wema g gl @1 g
ffov & FF § § Fla-ar sfany o«
(copper) N FHF 3HIEH q fAaree #H
WETAAT Jeld &l &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 radiodurans.

4. Rhodopseudomonas capsulate.

257 nm X Sfaer Tenfad @1 3R
3rERIYOT AU 200 Mem™ AT &1 A
AT F oy lEr I3Fa & Hle-ar
FGUT 257 nm O, 0.5-cm U FI S H

AT 7 1 FATUT YETaT HL?

1. 3.30.
2. 0.33.
3. 1.65.
4. 0.17.

Molar absorption coefficient of phenylalanine
is 200 M'em™ at 257 nm. What concentration
(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,

68.ﬁmﬁﬁﬁa—wm§m%,_mﬁnﬁr
o181 fonar ST weRar

. 'H.

P,

. 0.

4. "N,

W N =

68. Which of the following atomic nuclei cannot

be probed by nuclear magnetic resonance
spectroscopy"
1. 'H

2. p
3. g
4. BN,

69. R seTesmAoia weuw g wfafm,
S—P @ t, 14er ¥ 50 Feufa & 75%
qfer area WS & R aiodT wa

(eict #) 8w
1. 1.5.
2. 2.0.
3. 2.5.
4.°3.0,

69. ty;, 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.

70. FIRIEAT Feld (hybridoma technology )
# vl wfafis cuea & IEER W,
IUORT H A WS ARANHT Rt
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70.

RIAYST (HGPRT) USgH & 59 oo

aw &t gl § B dafla PR sl
IEONdr W@ gl § S 3w wue
Ul e RA-argfAgeT (HAT)
W fRar se| sw Aemw # e
(aminopterin) T 3‘!@37[ FIT gl &7

1. 7aear PRt & #IReE o
HEHAS & ®H IUANT e |

2. FyfFordiergsl @ HIAwor ufder @y
HAGG A& |

3. AT wnifida B wifdesit sk
gty 3cady B sIfdeisil &1 des
YITFHERT |

4. yialE 3eardr B AT & e
e |

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-ammopterm-thymudme (HAT)

What is the role of aminopterin in this

medium?

1. To be used as cell cycle inhibitor- of
myeloma cells.

2. To block the pathway for nucleotide
synthesis.

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

4. To facilitate production of antlbody :
producmg B cells. :



71.

71.

91T9r T /PART 'C’
mmﬂmﬁﬂgﬁawﬁ
faaia @ @1 39 vgfea OroT Xl
3 @ 203@Rme  deEE F TH
TR e & geaer  efaoft
A, oo @ wF A LYerae @
IR g AN p-tenfad & wafsa &,
T 185-250 nm ¥ &% F FHAf@a B
| gﬁaﬁmﬁ:wmﬁﬁ
freer & ¥ FlA-91 QT S

The amino acid alanine has high propensity
to oceur in helical conformation. The circular
dichroism spectrum of an equimolar mixture
of two 20-residue peptides, one composed of
only L-alanine and the other only D-alanine
is recorded in the region of 185-250 nm.
Which one of the following will be observed?

1. No signal: as the chiroptical properties
of the two peptides will cancel out.

2 Bands with only negative ellipticity: as
helix formed by the D-Ala peptide
will be unstable. :

3. Bands with only positive ellipticity: as
both the peptides will form right-
handed helices.

4. Bands with identical negative and
positive ellipticity.

21

72.ﬁmagwsgﬁmmﬁaﬁr3qmﬂ

72.

Wﬁmﬂﬁtﬁtﬂrmﬁ
far frr s ¥ 3R A R Iw

Hiws HFRfRT R o &
TR Ku(mM) [ kads?)
PAPALG [402 26
papala |13 37
pPAPA IF | 064 18

I fageeT TUe @ R & ar 8l FW
%@gﬂrﬁtﬁﬁ@rﬂmms’rﬁr%ﬁ?

(A) PAPAFW%H?T%@"M%H
g g |

(B) PAPAG Hailti® gd afa ¥ aRa

g & |
©) C-RER | T ipd  FeRhd
yraftre sigAR Rear ST &

(D) C-RW W TH HIHFT oY
yafve  JETARE T S €

(E) TR @ faged e & N-RIE
W weT T INEET Y AR
i InaeaHar g & |

éﬁ'«aﬁﬁu%ﬁmﬁﬁm@m
N ‘

1. (A),(©O),(E)
2. (B), (D) (E)
3. (B)#T

4. (D), (E)ATH

The following small peptide substrates are
used for determining elastase activity and the
following data have been recorded.



73.

73.

Substrate KumM) | k(s
PAPALG |402 26
PAPALA |1.51 37

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

(A) PAPAF is digested most rapidly.

(B) PAPAG is digested most rapidly.

(C) A hydrophobic residue at the C- terminus
seems to be favored.

(D) A smaller residue at the C-terminus
seems to be favored,

(E) Elastase always requires a smaller residue
at the N-terminus of the cleavage site.

Which of the following is true?

1. (A), (C), (E)
2. (B), (D), (E)
3. (E) only

4. (D), (E) only

e a7 # weawr pH 7.45 8, @i 5@
§AT @ H arsEle S dag &lar
¢l i s & PKa Fed 6.15 3R
1045 &1 [HYIAeR) 3w @

1. 1:20

2. 20:1 .

3. 1:1000

4. 1000: 1 \
(et sTerEaToTE 1.3 =20.0, 3¢ SRIgaiomds 167 = 1000)

The apparent pH of a fluid is 7.45, where
bicarbonate  buffer s “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)
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74. B-DNA &I U @38 50 kD fOae ow &

74.

75.

el wemEE @ aHRa W ¥ 2]
s Fr um & wufRg wars gt

1. 0.1547 ‘

2. 0.1547 x 103

3. 0.4641
4. 0.4641 x 10°

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

1. 0.1547
2. 0.1547 x 10°
3. 0.4641

4. 0.4641 x 10?

el siferereergs o oo wewar v
feftor o & forv, soer sroes
(A) GaRT, 3T 31Fe ST N
FEARNCSS (B), FsARRET (C),
e (D) A CNBr (E) & g
F9aRE e arar o7 3 BY B % fae
o | A% R eSSt w Reier R
IR ATy ﬁmqﬁvmmgv(aﬂw
TP T F IR st & Beor
g §):

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

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

T Afow B sifeiers & ag
AR IST g

L. 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
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76.

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

O éélx?a, Arg, Phe, Ser), (Ala, Lys, Met,

(D) (S/ig, Arg), (Lys,‘Phe, Ser), (Ala, Met,

(E) (Z/i%, Arg, Lys, Met, Phe, Ser), (Ala,
er

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

3 g@ade & R Sda HIfRe & oF
e Naged  Hal WA &
FaPRE Feffaor 1 Hegad W @
£ 3o 3@ WA & AR Fr @ s-
AT (TFEIPUA  ddeltd) F
Y A Fhae doeii @ el
w1 oty form &) RAwes & & 9% &
IR, PRFRT & DA T HATT
¥ WA TEHAE @l 3UEIRd W,
ITRRNHT TH & fov garfea fear
wm 3 At &F ww fARse
yfafds & @y ufaRe’ @eiur &« &
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77.

IR AT 50 NEA F 3ulead g A
e et F @ fRw 3 7 HER
1. AW Saged #
2. A Shaged el &
3. 3iaded anferer 3R Shagew e
Qe & A
4@ o gRest AR sfaded
sfer &

You are following the intracellular sorting 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.

4.0nly secretory vesicles and endoplasmic
reticulum.

ATWEH FTEISl & W Aol el
(pH 6.6) ¥ Teifad T2 AT (pH 6.0) &
a3 M6P (HAT 6 WIEke)
mfRdl & amesh N GAAH H A
T 2T #&T % dg pH F FAW W
Brofr Ry &1 MeP I IEuE 3R
geraher AR asaaE & wenf &
gEaeaRuT $7 st & T A A
A & 3R | Hiasgant HfFT H
afr Refaa w=aAEr # pH 6.6 F &R
W §eT RBAT AT d gRomH Hr e



T7.

1. M6P @ISgiolsi o1 3metnT o wlem
MR T e

2. M6P grIEgiralt  @r e ST
Afder gragidet ® Rdfa e
7 IR e

3. 3T G pH W, WME grggiersT
H HIHAT FE e 3T FEE
el e B MY grEwer A @
G|

4, 3T pH 9 MGP 3rvafed & smaerm

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 6.67

1. M6P will bind to hydrolases but will not

release the hydrolases in the late endosomes.

2. M6P will bind to hydrolases and will release

the hydrolases in the late endosomes.

3. At higher endosomal pH,-the receptor would

not release the hydrola,,s“e? and could not be
recycled back to the trans Golgi network,

4.M6P will be degraded at higher pH.

78. fRElr Sifa &1 ey Sheter o 6.4 x

10° bp AT & 3R TF 6 pm AN S
# 3ugEdT W X WA S B AR

BT I 8 U T 3o W 0.34 nm &

IRl W RaRa g ar e dfew

5 e goa AR & & o B

1.3.0m
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78.

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 paits occur at
intervals of 0.34 nm along the DNA Helix,
what s the total length of DNA in a resting
cell?

1. 30m
2. 3.5m
3. 22m
4, 40m
79, QAT @ wERRAEor g Rk

79.

ol # wsfst & Afdeewor sl
vEifeeliemor FYfFerEnT T q I
AR W R B el
HeaqUt sy aRor e & 50 TR
q e st et ool
T T B TR BT

& T T HOTeAF IART g &

o T CREE WER BT gg 3
¥ wT Qe g -
AT &1 BEnReor & o v-Reed
WER BRar # wgrar & |
omsfAe 1 AT 3R vefeheRor
& T TRET e B @ agr
3

Phosphorylation of serines as well as
methylation and acetylation of lysinés 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



B

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.

AT St WA g
o AT 7 gig AR R w7 W@
¥ S yaear & 39T DNA # ugfRge
F GEEASTH T ¥ FAGRG ST A

) T W WA T A eI A

aer faad :IR@T wm gEE (30
gefEde Rftaa & s § 1 3ES
IS ATETH & Reaaiga gsiaee
¥ @iy seo fEm I aw W
yaRea T aF g WA 3R
Rnfaa & @ Aregd aRads & 96
FO-F6 GHY IWd, HRAFBT F T
gereRlt garr S I @EEIT W
Waar ¥ ggueh ondr § 99 &
FRF = g v Swd Waatsa
d uw v fggAaw 8§ w -
AT garr e fhar ST Fehar
¥ 3R zEEr A @RI R % OIEER
A Ghad & T & FarcASAr
& ww F waf@a R o 't 8

100
e 807
z
g 60
4
% p
°
2
g 20

0 r - v *

0 5 10 15 20 25 30
time {min)
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0.

g% ¥ 3K TeTd I HROT §

g% H URMAE UGl 3 PRSI B
gofiar & St & &% 38 §FF (S phase)
& T T gfapiawtor FAOOT F T A
e aEfe arsfade & Remar =
|

aF & ey SRt fr M aear @
geffar g |

aF H 20 Feie & IWT & UG
FAERT Hr vqeAfes yarwr § H@eE
gl

aF # 10 Ade & 3Wd 33MAT 3aR
FIRNFHIT &1 M sraer F RegaAe g
gafrar 2

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 below:

100

8

labelled mitotic cells (%,
]

time (min}




The rise and fall of the curve is because:

1.

2.
3.

4,

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

the peak of the curve corresponds to cells in
M phase

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

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

81. T g fd ¥ gy ¥ W Sharpenfa

81.

PN -

S U Flerd aver 9w u(liquid
nutrient broth) & gfg. uw i e
HAEAT (AT HATAT — SAFT  IGELAT
— TURY €A — Feg 3aEAT) gk
¢ afs Uk guaar 10° AR
fafer arlr sharpit & wader & gewar
[ 10 TR @Y 3R 3Tar oreTel gAY
10 fAere &, ar §fm AT fF 30
e e = W PR e

et (AfRmrd/@Ate) g
1.6.0 x 10°
2.2.0x 10°
3.3.0x10°
4,4.0x 10°

A rapidly growing bacterial species such as
E. coli exhibits a typical phase of growth
cycle in liquid nutrient broth-(lag phase —
log phase —  stationary phase — death
phase). If a bacterial 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?

6.0x 10°
2.0x10°
3.0x10°
4.0 x10°
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82.

R ARG 0w #
AR ot TR AT AT I o
Uﬁmﬂwwmmml
T e wmy e
T, A s 100 FRET ReTEEr %
§f BT s et o @ aear w
HIROT 7
ﬁmvm%wﬁ
AN oTsH B diosimar f ot
#WWWWW#W
g g o
T A TR A R IR
o & HROT Gea @ S &R
& v R gl & fe
a#mtﬁ##3mﬁq$armﬁgﬁﬁl &

'qwﬁ'ﬁinﬁm-@rgﬁarﬁ-$ﬁ'nma

@aﬁN%n'marﬁadgéTvatraawﬁ
faez#reT gar & |

ad, B & U U giAgtaeser @
AR U U URHHR i HaeTedr =g
ol |

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 prohferated even after 100 cell
divisions which is quite unlikely in the case
of human cells.
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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.

& @y FE W W § TEd g&r
IeoegFd IR IeoE-Afd YER &
gd UA 3R T T (mRNAs) &l 3cqicsd
fFam 3T & 3T g TH AR WA TSl
(mRNAs) B ETANGT RS FegehT
ey & Ty FwARa Far 3k B
HERT-3SAIT 3c9lel & g geie R/ &
379 A far ga RfSe F A
ffr srv el & @ Fi9- @ @

gRoTHET FT g T F geiar &2
[
"'“l""" Sp!%mlu polyaden.ymdmm

2

Lovel of mRNA
—

Copped Uncagped

Levatof mRNA
—_— ¢

Capped Uncapped

Uncapped

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

27

84.

84.

the following graphs correctly represents the
expected result?

L) u
Pre miina sp%mmu Polyadenylsted mRna
1. 2 P
2z
H £
N : |
g -]
Capped Uncapped Cappad Unecapped
3. 4,
i y
§

Capped Uncapped Capped Uneapped

U UsigA-fAde fawp X Wider fafse
AP T Ftfe Sraniear R
FA U MG JEW X AT F A
frer ot wr Fr 977 (inviro) T A
T e fRariiear & Jegare a@r $r
mm,%ﬁaﬁnvivo)mmm
W T PR HeJol@d FRE & A
Fe-fAaifaa ag 718 |
IRFT Wt F FH7 A e 7 § Fia-
T FUA elledd SAEAT Tl Hm &2
1. X U 3 A T HEHT W g |
2. X [ FE & WY GHfaF
s & IgER wE fRar &t
gl
3. X P & T Flhaor &
fore wuiaRa & ¢ |
4. X T GRfEHT ¥ |

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?
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1. X is a DNA-binding protein,

2.X physically interacts with the transcription
factor.

3.X modifies the chromatin for transcription
activation,

4.X is a chaperone.

W Geerwor & Areffervor wor & Few,

TR mRNA 3T 9fSef3er t-RNA @Y

U A WEAT & G @S

HyaRa wer &1 T Feat § GTP 3R

EF-G ¥ & Wag g § | ok

§o® dasg, wd EUEiRer GTP 3R

EF-G ¥ Tada off WueeT gf Weohell &1 31

Ut & R W R gReeuse

SR Y o T &

(A) TUATROT 1 73 3nfoas  HfATRar
sha sfafear & i AT &

(B) TUAIARYT fSRariierar GTP &1
qgesT ¥ FTadT &

(C) TUTAITRYT  forameferar qoia: GTP
3R EF-G & 3tefieT § |

(D) FYAROT framefierar It &
JaAfRa &t & dfkw  u
AR & &% GTP 3R EF-G
# ufeufy tm‘rca A o
S g

@Haﬁﬁv%ﬁm‘ﬁﬁ hleT-AT

I AT D) |

20RO 1 -

3. (AR B) |

4. (C) 3R (D) |

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
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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 translocation
in vitro is completely different from that
in vivo.
Translocation activity is independent of
GTP hydrolysis.
(C) Translocation activity is
dependent on GTP and EF-G.
(D) 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)
T

FOeRR # & T AfdERw
mm*mww
s 1 Pl atar &1 Ye wrr awn
¢ & Rl oW & Rwcadt &7 3R
SR e Y AR & U
ARAT TR & g & fawla
vfafesdror ik &3 U IeEd &
ey der wgwey g1 AEal #§Op-
# vr wAeg IeERE a1 Al
W Wl TR psfEer & T W
e et gl & o & i afy p-
HRB AR B 5 ATEERE ST
A AT A A R FfREE &



FAARA-F # &R §¢ aer § AR
et amanfaaa gia &)

g AT B sdorasids & we
F B & Q wla-ar Fua TG aff

1. 0 @ S stemEsiie &
yea & 30 S § 38 wRde &
T W A v T F gArfasT & &dr
gl

7. s-dsmasfEdE S v T Af¥SRE &
FH P AT ¢

3. somaEReew e cfafRdeor
& AT FAT §

4. sAoEERAA e afFealEa @
IR G FAT §

86. 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. B-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
S-azacytidine is NOT correct?

1.Cells exposed to S-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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@ PRERt B ¢ Née gRAd
T R o, SiARTAT TheAd J
WET FEAT A ERT HEGHA Fol R
YEoN Ieee WA (ABP) 3R CREB
WEA T [T UC AT | cAMP, I
gu & 8, & fem @

ABP & Helol@el §¢ ST |

CREB W&s & RO &
ST |

Wwwaﬂéqﬁaﬁaaﬁm|
Ga 39U&EF & GTPase frarlaar &g
Sreafr |

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.

2.increased phosphorylation of CREB protein.
3.no change in transcription level.
4.increased GTPase activity of Ga subunit.

Iy frdY fdles &1 RIRE-HAE AR
¥ IEuT = A s ar 4 9de
FBAST F HTHAS HHIOT & ACHHA
A UF TP Teha URGHAUT i
i g ot & | Fed AR
A &, OF FEAS UF Thdad Sed A
sa 5 gud % @ B A W
mgwmﬁmmmgl
FoF IER e # d FAW
FFsTTaeT Ter A¢t & ?
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WIRE A g ursmAT afy e
gl |

W A H 3ew d@ha GReEHT
afgest @ fade duer @ aesaer
UG o gRl |
BIRIHT A & dha  watle v gETaer
3ragITeper 1 gl |

WIRAT B A 31 ddhder afdesit &
WEUH F GFT  YART B srEar

T Fe=T gl |

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 sig’naling

complex by a scaffolding protein whereas in -

another cell line B, these kinases are freely
-diffusible. Whlch 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 lessex' in cell
A.

3. Possibility of SIgnal ampln" cation will be
higher in cell A.

4.Potency of spreading:signal. through other
signaling pathways will be higher -in cell B.

WAy 3ufed (WigdEefaE)
A & AT FAve T@dedd (MEL)
PRAT F vF g PR dae

AT & & F IuANT FAr ST )

51 PR B wARer F FRor
WA PRS HIEAT H HRT

feam smar &1 3o FREET B G garr

I R{YesT & for 3T B s
bl § arfer I8 gATaNTeT ST Heervor
W THl @ HA A wdite weE
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3nfoaes HfRfRar o7 & e & @ do
39 Jdad §a foifa et (HRI)
Hrgatsl B HefAa sithysraar srenfoifa
W FhaT §, S TN GeAWr % uw
s § 30 ANREH0T & werrawy
fadiest sorafika &y smar &

0 IR&FeTAT T TeAud e & AT
et 7 @ Flad R 3R aft o
1. HRI #gats e &mdr MEL @feprai
T EUTATARE FAT

2. MEL IR @A HRI
IgaNer Sel T TATT T &eT

3. W& deawor T & &7 Rdes & o
T & & F g Pender s
4. HRI F13eT WRpIaT &7 fastes & wo
FT &H T H AT FeA

89. Mouse erythroleukemial(MEL') cé_lls are -used::

as an in vitro cell gulture model  for
understanding erythropoiesis: -These cells:are
arrested at the stage. of pro-enythroblast due
to .transformation.© These :cells could be
induced by heme to differentiate further so as.
to synthesizé 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 wvalidate 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 functlon of

differentiation,
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FNFET & T T HAEEES
a3, ST vd AR, garT e
(apoptosis) HAHT FIAT § | SET yfdAeHr
FIRF dEg fodles & FNFr @ag
g mgat & mdveT garr Atk @ar
gl 38 fada aw F15 3 3809
yake 9 & Ty F=ar § ar
g aer € 3R AmdeEgar @
TEAFRA C & HaAaT HAINTG Fr
g ud Feda-wedhes afhaor gRET @y
Jrar g 3R Jaa: e 9Ref@a @ar
g1 fordlt AR A gga daiuor ganr
TISEIHIA C F 9IS Fam 17w &, 50%
faulid s B &, a5af gaawsigor
EaRT WECHHIF C F ar gfase R
I B, W 91FF UG F15 ( Nt )
® e = R mar ) e iR
fr gt FRwET & e 9y

AT YR GHFR HlF-A1 e
1 100 2.100_
§ £
1 1
CollA collB _QA_IL;IB__

@
8
)
bl
g

% apoptosis
1

% apoptosls
1

N

Coll A Cell B CelA colB

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
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apoptosis.  In cell A, cytochrome C is
introduced by microinjection whereas in cell
B, cytochrome C is iniroduced by
microinjection but Bax and Bak are
inactivated. What will be the most
appropriate apoptotic response type in both
cells?

-

— "9

g
g

% apoptosis
1

% apoptosis
1

Coll A Celi B Cell A CellB

g
]
g

% apoptosis
L

% apoptosis
1

CollA collB

Cell A CellB

BALB/c ¥ I gfAar HifA3i (DC)
I 1L-10 UG IFN-Y EERT 399IRd
forar amm) 58 R p2-ASEEEEyfee-
Wed AqwHl Hr gfFwr FR@nET @ o
1L-10 3¥aT IFN-Y €@rT 3uaiiRa faar
AT | 37 FRAF3T FHEL Ierss Hir
3l &, ol & 35EF F aEees
(HEL)-Tafrse T +HRemadr gushs
AYF & CD8' T HIRNFI & AT -
Tafta frar amar | uiw AT F e,
CD8" T HIAFHT FI AT FIREAT =T
& forw e fFar | e ffae
F = doeat & @ ol &
IR g FRTT snfavreEr gef

1. DC (BALB/c)'""°x CD§'T

2. DC (BALB/c) ™ x CD8'T

3. DC (B2-microglobulin-deficient) "'°x
CDS'T

4. DC (B2-microglobulin-deficient) ™™
CD8'T



91. Dendritic cells (DC) from BALB/c mice were
treated with 1L-10 or with JFN-Y. Similarly,
dendritic cells from  B2-microglobulin-
deficient mice were also treated with 1L-10
or with IFN-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)IL"WX cD8'T

2.DC (BALB/c) IN-T CDS'T

3,.DC (B2-microglobulin-deficient) IL-10,
CDS'T ;

4.DC (p2-microglobulin-deficient) "™
CDS'T

92. S & 3ruar 3ifF YAV TH 3T A
g e & A SgEE
(polyspermy) fr Ul I g 2l
uE W oTETeE g § s aE W@
Frads @ seed & fore
A ¥ | ou foufa & oRoer #F sga-a
orfoat # SgepEOlAr & & I

Regeier @9 & g ey IR He

3raier| Wopdy e A

(A)@mwmaﬁm_m%m
TorEaeq 38 FAT w1 ged [ &%
STar & 3R ey W o3 & WY
Tofa A& g & aw E§ e
Wz 3ret & 3iadiE aaRn FAHfAd
ol |

(B) G 3G T WA deeprel ghell & fre
oa®y 33 Fel B Foa fawa §¢
S & AN YEN] A S F Y
wafda a8 g & awr 3w fear
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Az et ¥ afey garr A
#$r sl §

© o€ U YA gege  Hio
wARATT sl #

(D) Fe, JHaEr AT T hiorenr AR
eI }

IRET H A PlA-Q FUT G § ?

1. (A) 3 (©)

2.(A) 3T (D)

3. (B) 3R (©)

4, B) 3R (D)

92. 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 isdimlnediate"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.

(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)

3
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93.

HCAT: FEEEE TR H A
T3 g7 tal, aRar & efr-fasior e
¥ Refa & G T/ n AR o Aed
& offfer & M A W feEr amm
feufds gaem & yaurar & IR &
wH # Shed Wk ARTAT & IR
w = BT B feT # @ S
FUT T 87

ol ARG PREE R
FfeA3T Hr wfdeg dedt AT W@ €,
AfFr wior I FREET wfa O
gefeT & FRUT I qrararor & FAfas
o % uia wfafear gufidr & |

ifr A FRET  FuRE
FRFC & 7 A Y F BT W
qof arg &1 fovsor & dam

INT FRHT AT FAE0r # AT =T
a5 IRt F g fAa SR sk
56 ®A H uRaftd g e &
st

AT PRFT 36l T HIfRwEHET A
wfdeg uedr & §aTT Y@dr § 3R '
R HaeT & P ¥ IRafta
g Sl R w87 ar
g ST R gIE & H qUl & &
T H 3 g

In an experiment, the cells that would
normally become the middle segment of a
Drosophila leg were removed from the leg
forming area of the larva and were placed in
the tip of the fly’s antenna. Based on the
“French flag” analogy for the operation of a

gradient of positional information, which of
the following statements is true?

The transplanted cells retain their committed
status as leg cells, but respond to the

$/46 BJ/13-3AH—3A
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positional information of their environment
by becoming leg tip cells—ie., claws.

The transplanted cells are determined as leg
cells and therefore would form a complete
limb instead of an antenna.

The transplanted cells would intermingle with
the cells present in the new environment and
develop accordingly to give rise to an
antenna.

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.

e 1 IRfPE AR IR FgF
saeanst # "o fpu are fAesy Joor
et & 39 @eT (A-D) F & &
qRuE Al

mfady &7 | &ran & ST Sl
# fagiesT
IRFAF Foqh
WEE HIEY SEdcadr | SiEdeadn
R
(2)| s srEECaTET | T AFRIRIET [FAHIRIAT
I FGH
(1| erdy AT SEgcaar AR
SV
(2)| #Te SEcaET | AT AR RIHIT | STEgcadT

(A) WRPE =T Fgw A BT
gufaser aRader geidr §
(B) YRS T FqF & HIRHTC
@RIcd afads gt &
(©) 3R =g Hgh H FRHT
gufasy aRate gafdr &

(D) 3R g FgH H HRHC
Taricd aRkatder el &
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gy uRomsr §: 95. ghatfter 3 wEerast Siiet eer wagl

1. (A) 3 (D) (R, goo foraw 3R ws gaan &
2.3 3 (© U SeuRacdl TR & 3R
3. (A) @ fasnfara gt 1 A g vgE e
4. (D) A Yoot vy il @ Snpmiae G @

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?

(@og & <deet ) e fomar o &

(A)
(B)

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

(C) odd-skipped ~> giant —> paired —
Host regions Donor Differenti wingless
vegions ation of (D) tailless — hairy —> fushz tarazu —»
donor gooseberry
tissue
EARLY GASTRULA | st AIfoe F gifPe O seaw oo 7
(i) | Prospective neurons |Prospective Epidermis HiFegra DAl F FR RE HwpAr &
: epidermis . °
. . — ¥ Fer-arird @ E 2
(i) | Prospective Prospective | Neurons t
epidermis neurons 1. (D) &A1F
LATE GASTRULA 2.(A) 3R (B)
(i) | Prospective neurons [Prospective | Neurons 3. () 3R (B)
epidermis 4. (B) 3N (D)
(ii) | Prospective Prospective Epidermis | 95, Segmentation genes in Drosophila are lelded
epidermis neurons into three groups (gap, pair rule and segment’
’ polarity) based on their mutant phenotype,:
(A) Cells of early newt gastrula eXhlblt Below are some of the major genes expressed
conditional development. in a sequential manner (with respect to the
(B) Cells of early newt gastrula exhibit groups) affecting segmentation pattern.
autonomous developrent '
(C)  Cells of late newt gastrula exhibit (A) hairy —> paired—> tailless ~ patched
conditional development. (B) hunchback — even-skipped —> fushi
(D) Cells of late . gastrula exhibit tarazu —> wingless
autonomous develppment. (C) odd-skipped — giant —> palred -
. . wingless
The correct inferences are: (D) tailless — hairy —> fushi tarazu —
, ,
I. (A)and(D) gooseverry
2. (B)and(C) Which of the above sequence(s) of  genes
3. (A)only expressed from early to late embryo
4. (D)only is/are correct? '

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

$/46 BJM3-3AH—3B



4.(B)and (D)

9. ¥ HIAT & F ARSy

96.

?ﬂ;’@aﬁ?r(hca)ma:mﬁ;m
¥ oI B B GAH FA &) hCG
S A 3cRadaury  afgemdt &
I dfds v & AT oG &
%m‘m:@ﬂmaﬁaﬂﬂwmgml
Jd UH WA Afgem & awfew
hCG 1 Sfave-3erdie ¢ fear o, ar
WU 3G @M g 3T aar @
f& Aeral # 3R F QAU
aﬁmmﬁmwm? hCG
& AT AGT it
SAFIATT ATST hCG FT 3cUET &
haT 8, N TUET FT F TERE
ot H g giar gl

WYHR BT PR @ e fr sk
HIEOT & fAT hCG T ITaTSHar A&r
glar & 1

T & aieg @ Herd g & v
AR ol FaF eaverd 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:

1.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
invasion of uterus.

4. extra-embryonic tissue is not responsible for
the attachment of embryo to uterus
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97.

(A)

(B)

©

(D)

oD o=

97.

el # SFelellcHd qRadtd & 7
TR IR gors FIRFT 7RG F
3R & FAGH A=t garT 3cest
gicr &1
WA A [AeIAT FRF FRAT q09T-
gRats & meEms @ £
yiaydr AR aRadeeia sor w
GINUT 91T FRar &
WE-ATdH we sy § R @t X
JIAHI A T Hqufea aeaiiRis
(synergid ) H 3fa#HeFd Il B
I U 1T wYAT H q FA-@ T &2
(A) 3R (B)
(B) 3R (D)
(B) 3R (C)
(A) 3R (D)

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.
2.
3.
4.

98.

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

TAAARAT & AT & T YHI0T-3
A forar, Sier deffdsT (ZP) ol &Y
AIEAT AR JoAehr eRIOT Fell H FaTHAGT
It gamr gAATAT @ A &1 ZP3



>

WY e 7P W uganT o o
forar ee-gisanfeer weiaor gAOT-3ig
Fedeg-Rrar & faw wgeayet ¥ v
wfﬁ?@mwaaﬂwmﬁamﬁr
YFIL3E I BT e @
ZP3 31YEr FHE ®AART FF & Hepww
o for arar § | $fa AifSe B Rt
A @ Wl T gEEvRE e
fobar &Y st e w

WA ¥ YA O W ZP3 Wde @
"o # Qo)

ZP3 N T Ao wer ¥
BUACT FHH! YAV HIoT w & v
3T e

ZP3 WERT 1 BIEHIREGOT e ¥

mfasaa#e;mq#qmwﬁ%ﬁv
It Hifa
zp3 W&t RARERRemr W ¥
BRI G YO o FeA & fov
Fuler M)

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 s
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
expenments will NOT inhibit sperm-egg-
interaction

1. Saturate sperm with ZP3 protein prior to use.

2. Deglycosylate the ZP3 protein and use it for
saturation of sperm.

3. Phosphorylate the ZP3 protein and use it for
saturation of sperm.

4. Dephosphorylate the ZP3 protem and use it
for saturation of sperm.
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afe vufasifeaa & W& urew @, e
WaHdeT Sawteor ufder seufads
& g g, qu & oRyel, seormRwr
Serarg F siedle A suRReRy A
mm?ﬁ

T THREANT B B W w
WWWWWMl
3 SeaRadel 1 WHERI-HWT &%
A T iy W S yema @ g
wr~3wnﬁaw%a;wqu€ua
g3 Sta-oR aeiwam|
Sefhell & ITa Tuwd & weraew
ufeaat &1 {1 remst apened @Y seam |
If an Arabidopsis plant, mutated in lycopene

biosynthetic pathway is grown in sunny
tropical climate in the presence of oxygen:

1. it would accumulate higher blom_as‘s’ due
to higher rate of photosynthesis. . - .: .

2. there will not be any influence of this
mutation on the rate of photosynthesm ‘
and plant growth.

3. it would show reduced biomass due fo

- photo oxidativé'damage. '

4. the leaves would: be ‘bluish purple in
color because of hlgher accumulation of
xanthophylls.

100.9%fcuen  JfifFwssr fEor & adEer

Alsel & AR, ArT FRE Infoun

HifFagsr s 3or v &

(A) ®RF-geT A 3NfFaT Fer F
AeeT a5

(B) o-IET Il (I urERdT IR

- ISsHiEegaIe) @rmﬁwﬁl

(©) e ufaeen ’

(D) a»ﬁf%‘ma'am:rATPiTiawﬁ a7

FR ﬁ(r gC ol & ¥ Few deie
w2



100.

101.

1. (A) 3R (D)
2. (B) 3R (©)
3.(A) 3R B
4. (A) IR ©

According to the current model of alternative
oxidase regulation, the following factors
cause induction of alternative oxidase:

significant increase in the ubiquitin pool
in the cytosol.

presence of a-keto acids (like pyruvate
and glyoxylate).

cold stress.

increase in cytosolic ATP concentration.

(A)
(B)

©
(D)

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

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

gifdrrifga Faaf & 3varh o=@
Biehe 9@ awl  (3ravffeaast )
AlBese HUIAT F AT FYIUr
eI B I FA § | FW &
g R & v B & @ wlaar
Y HEr g2

1. NH,' @ #if¥a sogvie fiftwrge
¥ Javffaas F w=ERa @
ST ¥

2. o-HRTANT FRF-gea
raviieras 7 AR & S
3. TR-6-BIEFe  Jaofferam @
FRF-ger A wuaRa & oar &
IR AWeHe Fwar &

4.2  wiehe  HIRRGET J
yacficas A wWEiaRE & Sar
gl
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101.

102.

102.

1.

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. a-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.

9yt # el YeRIRT FT IgEreT

1. ST &eer AT wear & 3k
U g H ARG T &

2. HRH e 3IRT war #
IR TN Gort A HRIWT ar &
3. T gorot A IR ar &

4. AT ST T T FaT &

Perception of blue light in plants causes

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.

103.

(A)

(B)

©

HeT & S fawg & ded A 3o

J few aw & '

HT STl I qUEel fasa (y,) eaoh
T & Qag @AE: A0 grer
el

Uiy Her &1 qUEol f3wa (y,) wda
I U HfRw g g

Uw Tt A Fqar Jo Qs @ og@
TUAH e (y,) BT UAcHS @i &



(D) F&Y Srelr T ey fand (y,) wT gaT

1

2
3.
4

P Feré & sreliae ger )

IRET wUET @ e F @ @l
vt WEr g0

(A) 3T (€

B) 3R (D)

©) 3R B)

D) 3R (A)

103. Following are few statements regarding water

Pt Sl

potential of soil.

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

(B) The osmotic potential (y,) 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 (y,) of soil water
is always proportional 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)

104. 3RETHY 3FET 3T 3R Todhdlss &
e gt & @ Hle-ar w82

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’

104. Which one of the following pairs of precursor

amino acid and alkaloid is correct?

1.Ornithine aspartate~nicotine’and
tryptophan -quinine’

38

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

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

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

105.cmeifOles MR AW Al

105.

106.

ROl R T URGhHOT
afdet & 75 Al fr ugae s &
foe 39air e sra & | sfaa Rfac
& rer & @ Py s ofddhs
TheeT ufdeEt @ HAe F A F e
FqaRT 7 o oS &0

Falfae @ werer # gig el ok HIROT
Co I EIEDIRG
aﬁﬁa@rﬁaﬁamﬁmﬁ:m
# &l e
aﬁﬁasﬁraﬂ%a—‘rqﬁ?m%m
it TR

eI ufcdal &7 AT

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.

ARy AsoT F, T PR 3T
3rereT g gt & wfa wfaeg e &1
FRF SN I HoE-GEr awr gar A
Feal & AERa wa &
geee g3 (SF-CSP), HIOTRTOL-gETHIST
Hiellel AT HR&F (GM-CSF) 3R
HFAVROT HRE (G-CSF 31»ar M-CSF), &1




106.

U GM-CSF+gsT H¥& &, gAemgis

FREET A dew 7 dRada @

seam| EE ffeT % et J @ @ia-

| T 2

1. 75 ARt & T q
AT @I AfereT HoTeoET AR
geaifaal & FEar ue e,

2. FoEpRt A FEd q '
wah, aft geaenforat #r =,

3. gEasieh 1 FEa soRafdd .

4, HuH Tl AT GER A AREET
& FgFar QR |

In bone marrow, stem cells are committed to

different lineages. Factors that stimulate the

colonies 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?

1.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

107.

types.

FE afFq g Eth wafaat @
ffzg arl gdefor ¥ gar gor fF 9%
foreielipa sTotiar &1 &RUT f&T gU Tl
I 3Edl oREe f1 A A 39S
o (Tchepl) & gy 9w 3Te:
(A)gawaammmm
(G EC R
(B) - To@hrE aRags W

(C) Na'/K" ATPase
(D) Ca’*ATPase
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g HfaT & 57 vR T aTah
598 & fAv 3WTd H F HieT-A1 HROT
g gahar &7

1. #HF (A)
2. (B) 3R (©
3. (©) 3R (D)
4, #AEF (D)

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)
(B)
©
)

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

cystic fibrosis transmembrane
conductance regulator protein.
glucose transporter protein.
Na'/K" ATPase.

Ca” ATPase.

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

ar YR & gal St TR o AR A
T S e geaf araer o
Frelle FARISS @RI 3del & JaATe I@r
I AT ARIFE AT & AT
B o1, FEAIU AT TS [¥FGS F
SeHr dfeRr @ PIREAET
frarefier fawe AR fFar man I8
g srr fF aet we-gar # R
faerg & vl e @ A
ffoe F @ A wER gEA
qRUTH Hi-A1 g

Tegf goa Wwen faeE # aRa@aw
aﬁgaﬂmmmm-aaﬁﬁm



WfEaH wgor & wRor Bar Qg @
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2. U Ega & OfRuw gigor ¥
ueR & -y fem v @ amany
U-UR we s or, ARk frar Ry
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108.The action  potential was recorded
intracellularly from a squid giant axori 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.
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(A) HWTPT oY AU IFEeET B
ﬁr@avﬁw,a?m;m’faﬁrgamﬁ
FEr 3t oy

(B) 3eRMIT SFwghl, sghemife ol
SEUARNF SFACA B el F ey
mﬁwﬁagvﬁl

(©) Sgheriia®  SFaee, saRe 3k
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L. (A) A&
2. (B) |

3. (A 3R ©
4. @) 3R (D)

109.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:

The dextrans having smaller diameter have
greater filterability than larger dextrans, - -

(A)



(B)
©
(D)

il

110.

(A) TamsH &1 foramefierar  RNAi

(B)

©

(D)

Neutral dextrans were filtered more than
polycationic and polyanionic dextrans.
Polycationic dextrans were filtered more than
neutral and polyanionic dextrans.

Polyanionic dextrans were filtered more than
neutral and polycationic dextrans.

Which one of the following combinations is
correct?

(A) only

(B) only

(A) and (C)

(B) and (D)

Aerar 7 uh HAAT TeolgH &Y gga
ﬁ?@lwwﬁmmﬁ
T B9 W TORH F FCAEH B
3T g

gaRT
gefaa = vl

FAGEA H FEEI! $r o fifew AR
gl FAEITY @1 HETTT F&A & AT
gemael & Jeaver HifSv)
mwaﬁwﬁﬁv,mm
3T 3THA F UAT TRISY, $HEE I T
U 3RRH T AfaSaeYe Fifar iR
3T HFAT A ITHH H FER
gfeafa & @ fifaT)

AeE 3R AYE HREET & FEE

Tt H AT FA gT, IOREF AT

Wi @fFa ffew, A @
frarefierer  gafie Y@ 3R sAH
faege= Ag T A GEa R,

P BT B e § d Al

R &1 39AET FAT ST T g7
1. (A) 3R B)
2. (B) 3R (©)
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3. (€) IR (D)
4. (A) 3R ©

110. A novel enzyme was identified in humans.

©

(D)

The following approaches are available to
identify the chromosome on which the gene
encoding the enzyme is present:

(A) Suppress the activity of enzyme by RNAI.
(B) Identify polymorphism in the population

and carry out pedigree analysis to study its
inheritance.

Purify the enzyme, decipher its amino acid
sequence, predict its DNA sequence
and search for its presence in the available
human genome sequence.

Create chromosome addition lines by
making somatic hybrids between human
and mouse cells, identify lines showing
the enzyme activity and the human
chromosome present in it.

Which of the above approaches can be used?

1.(A) or (B)
2.(B)or (C)
3.(C)or (D)
4.(A)yor (C)

111. Rrelr ZHRAE @7 & T IRICROT ST

F UF RN dcd & T Segld H
FolleeT fpar aRm 3R 3 wioAs @
A & T U B URiaRd g fear
T el A% yEfefa A g
YRRV dc@ H JeAeyd
g
|. URIAROT & s &
2.wiawa?rqa§ﬁmﬂar%ﬁ1$‘raal‘rm
gl
3. URiaRor & Feeroh [ #r geiar gl
4. T LS gl



111, In an experiment on transposition in an

eukaryotic system, an intron was cloned
within a transposable element and allowed to
transpose from a plasmid to genomic DNA.
The intron was found to be absent in the
transposable element in its new location. It is

1. not a case of transposition.

2. a case of replicative mode of
transposition.

3. acase of conservative mode of
transposition.

4, -aretroposon.

112, vk uigg snfa #, fawash desmr (s

T fRE WA wegratadr i
fawrgafagt & awor wwdr &) @
AAGIASHT AT ST w1 Ay <o
W F FvREAear & ww 1@ ar
ofiler DAt o w@fedes g & swig,
HIAY YA &R

e, -

1.0.5

2. 0.25
3. 0.125
4, 0.0625

112. 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. 025

3. 0.125
4. 0.0625

113. &: FaaF 3caiafedal (1-6 ) F v &
IS TYIHOT TG Hr GROmHT St R=r
T g
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113.

O f
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(=3 28 g L FL)

O\ | +|+] ]
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Svjuniaw{rol-

Tel < + TR ST ¥, S 0’
GhIEOT-fadeTar:

IR afUiT & e W e oF F Bl
o R @ &
3eaiader A1 v Rl §  1-3-5-
2-4-6 & w7 # R v or ww
gl

eI Wl el v & Riwgiar @
wrg Bid € JfdT 3% wH &
feiRor €7 fsar a7 @)

T Rwger @ 81 & scuRada 1,
3 3N 6 vw RE & AR w@
¢ 4 3R 5 g F, wEfF 2 DWW
fReeier &1 : : ,

TEqT: T TEeweldr @ @ &
3@t 1, 3 3R 6 wgeEeaT THE A

& gfaffe awa € 4 AN 5T &8

H, SEfH 6 WgleArd WA C .
sfafafeea awar &1

Given below. is the result of a
complementation test for six independent
mutants (1 to 6).

1 12 3
0 |+
0

0
+
0

O+ +]+|~

OO +|+|+|wn

S|+ |+ o+ oo

[ SRV, R R FCT § ) N

“+ represents complementation; ‘0’ represents

non-complementation '



Based on the above, which one of the
following 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.

114. By 3F9aTer 7 e Ry @A g
Rrepit % R w9 A, B 3R AB 1
Rt & sl Fogar o F faw,
S & IR wgg @ fAuRer R
raT| S qRonA 3

Fad AT 1-A 3R AB

IAF WHeA 2-AB 3R O

S WIead 3-B IR AB

st & @ Fla-¥ aiomw gRlRaa &1
F oSy ST §Fd €7

. R W AUl Ry, S
AR 2 godl §

2. IR wHF ABUR R, S
TR | A Fae §

3. AR woyg Bl Ry, I agead
3 &1 | §

4, Weed I F IR W AT o
R3] & st F feRor @
ST Hehel.

114. 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,
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the blood groups of the parents were
determined. The results obtained were:

Parent set 1 - A and AB
Parent set 2 - ABand 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.

115. 2H@Td & 3caRadd qed g 35 §

T @d TPR ¥ IETRd S
TRy gefer €, SefR gE A SR
T THRN F TAGE & & o9 3 el
scqfiadal  # HeEfE FEol T
FIY-T AT AT A gEY SedRadar A
3 3aiEd! ged ¥ o e 3
FeoTRdr  gefwl W HeERE
I AG-RRAT FEA 8

1. fael gt

2. ARTS AT THAT

3. ARTERET Adaisar

4. HeACHE AT Thar

115. 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

antagonistic interaction.

additive interaction.

synergistic interaction.

suppressive interaction.

halb el



116. fovwst v 2frarmeer (Tracheophyta)
& U GHEN  (Divisions) & Hagetr
Feldw  SIRTON gt &

) | (ayerseimrser | areei-aRaiy
arfgferenr i wed
e & aed

® | @yergEfe- | giyarfiEwe

wtrger

© | (o) whewrEer | Ginarfed arfeee
A srehenifa-
aRaftie wees
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R ured T A
- A

e TS Fr ggae Hifvw

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)-i
4. (A)—iii, (B ) ~iv, (C) —i, (D) - i

116. 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
(C) | Sphenophyta iii. Tracheids, vessels
and well-developed
phloem ‘
(D) | Pteridophyta iv. Primitive tracheids |
and pits in lateral
wall

Identify the correct combinations:
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I.(A)~i, (B ) —ii, (C) - iii, (D) - iv
2.(A)~ii,(B)~-i, (C) - 1v, (D) iii
3.(A) —iv, (B) ~iii, (C) ~ i, (D)-i
4.(A) ~iii, (B ) —iv, (C) -1, D)~ ii

117. 1T 3menfa ST F v By F

117,

HleT-AT IR a1t 22 N
Rade & W quor & v gulw
" e & 3qestr {a|

AT Wl MOT W GRE et aRar §
msﬁaamwcammﬁaﬁm
S § W % 3epel  AraraRuiy
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WWWWW@@%
m‘rwahawga;ﬁ#rvr oy
§ 3o A o A wH A &
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T

Which of the followmg is NOT an advantage
to seed-based reproduction? '

l.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.

118, R A F Ty ¥ T R

T, defedl ¥ ¢ wd A
mﬁzﬁﬁmmmﬁrm
UF & ST B o FIA-FTY T@T
3oglel YA A GNERAT F A deor



frar 3R v e R @ &
T ANl IR BT TH F & YA
SRFaRar AR 3R gl @ el &
e & g e feseE gEe AR
sinfas e & FFewy .

R few gu Rt A X Y. X, 3IRY, &

for sugad d@elr el FOTAA

AT .

1. X, = 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

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

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

118. 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.

45

1.

3. X, = Genetic distance; Y,

Choose the appropriate terms for of X, Y1 X,
and Y, in the figures, above.

X, = 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

119. IATUfAF  AHIOT F HET Fe,

119.

2006 (ﬁwg),%mﬁmﬁ
J #lF-t AT (Nothospecies) &2

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

2. Polypogon monspeliensis (L.) Desf.

3. Agrostis stolonifera L.

4, Agrostis stolonifera L. x
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.

x  Polypogon

120 P A A A TP A A QU

Reza= a1 § 2

1. ey, o1, i
2. T, aXe-Fad, horrTdy
3. JITAFATS, Tererely, SorAeFdy
4. - FEFET, BerAFE!, HTOT



120. Which of the following groups have only two
wings?
1. Honey bee, beetle, ant
2. Butterfly, housefly, fruitfly
3. Dragonfly, butterfly, fruitfly
4. Housefly, fruitfly, mosquito

121, R # g & 17 da-dAza Py
o e aRaet w1 e
wWa gl U Wvr 89, &y &
WFERPETT W@ =5 F arded wg F
et €| Sawiser Paw @ suror
Hafes sarEar wR arer Wi (A @
G ) & G wAS i ggeEnr i,
(A) Taor, (B) R¥ew, (C)Fedr Daw
HF, (D) HWE BawE seEa we,
(E) wemaemey fafes gader, (F) #%¢
wadE ae 7T, (G)ae.

1.(A), (B), (C), (F), (G)-
2.(A), (B), (D), (F), (G)
3.(A), (B), (C), (B, (G)
4.(A), (D), (E), (G)

121, India has currently 17 biosphere reserves
representing different ecosystems, These
conservation areas significantly differ from
the conventional protected areas of the
country. Identify the correct combination of
attributes (A to G) that best explains the
concept of biosphere reserve, -

(A) Conservation,

(B) Education,

(C) Human habitation allowed,

(D) Human habitation not allowed,
(E) Strong legal back-up,

(F) No supporting act,

(G) Research.

1.(A), (B), (C), (F), (G)
2.(A), (B), (D), (F), (G)
3.(A), (B), (O), (E), (G)
4.(A), (D), (E), (G)
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122. 51 Per-esr  aREst Y guew
sl & fvdha erator 3T Ravor dest
v v § | e P F swt @
sl-ar snfaat & wfdael afyvewor @
AT T

Net Primary
Production ™

Net Primary
Production
—

Environmental gradient Environmentat gradient

/RO

Eavironmental gradient

:
:|

Net Primary
Producion
Net Primary

Envlrom gradient

122. Followings are the niche characteristics of the
constituent species and resource partitioning
pattern in different ecosystems, Which of
these would lead to competitive exclusion of
species?

-
»

Net Primary
Production -

‘Net Primary
Production

Environmental gradlent - Environmental gradient -

Net Primary
Production * -
—

Net Primary
Production

Environmental gradient Environmental gradient

123. arareRefiy ARt sephiAes waerr
d sifodt & dmaa w wifRg W
wh § | @ RT T R A g @
gfadt & #9g & gw-ay @ aer
Rad=t & T JeiRla fBFe v & 3fa
HfAT 6 awr & T e & & #ia9-
AT ol WY 87

no. of species
—

time —~—»



B oW =

123, Environmental

A= FIILEY, B=aRAIZa, c=AvTadf
A=Heaadf, B=A%RE), C=af2d
A=FeaadT, B=aRf2d), C=A%f3d)
A=TAEA, B=Aaadl, C=Afgar

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 species

time ———

1. A = xeric, B = mesic, C = intermediate
2. A = intermediate, B = xeric, C = mesic
3. A = intermediate, B = mesic, C = xeric
4. A = mesic, B = intermediate, C = xeric

124.U% Sl @7 & TOUN €Y H;OaS

G H WEUERT HER™T Fd =2
T | AR 3T gedt A Rl ot g
F HAIE N Icdigd A & @l
g fifSw F sw veor i T @
o & @ Fla-dt asgea caredr @
gehell 82

fPeadt &7 # A g9 iR ARE |
TR N e IieT ST g Fhehr 81
fseadt & & e paul #1% 3w
S AT & 31 WETOTHN 58 S AT
AR I F o ared g

WEVERY  TFad:  Aerael gefd &
afaa gl
qIRETOTEHY AT ek got Fr 2@ o gl
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124.

1.

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 logical explanation to the
observation?

There could be another species in the vicinity
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

125.

125.

colour.

T gt & 3rarE FEIT T HAHE E

A ¥ wPHE @9 W Use snfa A,

325/km’ & EeAcd W fae@AE &, W

CEIR W A afer B,

179/km* & olcd W fAegae §, dW

gdg W, e A 3R B onfaar s

297/km> 3R 150/km* & TAEA W

fcga= € @ @ #§ @ S

qROM AT ST Fhal 82

1. e nfaar wE gEy @ wiaead
Ter W E |

2. AN Hiatenfa gfaaifarar,
IR wfadifar fr geer A
HOE fg ¢

3. A FHauanfa gfaaifara,
HieRenta Sfadif@ar 1 Jeem &
FE AT

4, 3w 3R denfa  gfadf@ard
Teh-THTeT Jidar &1 § |

Three islands have identical habitat

characteristics. On first island rodent species

A is present at a density 325/km®. Second
istand has only species B at a density of



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 iniense
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.

126. 9% Sfd & Fo yfer wd whfeer
(eharsee]) o ww glid F gurEfE
e avl 3oy ST w8 Wigwl aw
AR 1 o qur S A F R
& IS des eRAra:

population

time —

sufd @1 dla-ar oeor Yoot e
et T &7

ﬁwﬁﬁwm(ﬁﬁﬁmmﬁm

1.

3ifere) ,
2. faener st AR
3. i A oRuaaar

4, mmﬁrﬁwﬁaﬁa%éﬁamw
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126. 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:

poputation

time ——s
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we

4. Effects of intra-uterine development on.

127.

127.

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

fecundity

vifons  Siiapai @ wIRRT &
ez 4 @asrmaw T Jeclloh
S Ul T dcd § Sl mﬁrﬁu CAIREIE
arer s S weha §1 9w anfade
aw el St @ ugue €1 g
fifoe & 378 wgolidr weg-3ifeaca &
T BT # @ Sla-ar awenfia e
g .

“wpdy 3o 3eaade o odfSws
SRR 1 e s g S
R W9l ot 81 )

WfHs. & T A RN @ T
" SOl et |

a'g'm?r garT cafswret # TS FARAIAT
# TUmlicRoT|

IR AR & o SR T
# wlfSast & T @ans|

Plasmids are self replicating small circular
DNA elements 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’

34



128.

128.

halh o

129.

4. Spontaneous curing of plasmids in a small
proportion of host cells.

W mER € Sfed IHRAE
RRFT  FITHFT T THRIAT
i & fwfea g8 € Fifs wo

$r FAfEerar dor & &,

L g

2. FaAt ITEET Y &I

3. EIOT & 9id Tgerherdr

4. IETHd ARG IER UROT HW

fr grerar

Complex eukaryotic cells may have evolved
from simpler prokaryotic cells because
complexity of organization increases the

growth rate.

efficiency of energy utilization.
tolerance to starvation.

ability to attain larger size.

i SRiEh &y Ry & R
¥ T AEal IeowdE FRA
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Greon Algae
Arabidopsis
Arabidopsis
Arabidopsis

Tomato

Tomato
Rice
Tomato
Rice

-]
Q
Moss _Conifer &

7 ¥ A sy f@er v

(A)

(B)

©

(D)

129.

waget wredt # wgfed Sfi gfaeure

glar anl-

Fager ggar # Wg fRAfauar She

Rt % ATeER § 3cuet g% gl

mﬁmﬁm%ﬁémﬂ
faror itufehra St garr &dr 2l

mﬁmﬁmaﬁﬁa—mﬂaﬁﬂ

g AT F T & F S8 78
frsast @ gufa &2

1. (A), (B) 3R (D)

2. (A), (B) 3T (O

3. (B) 3R (C) A

4. (B) X (D) #AF

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 phylogenetlc 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
due to speciation and paralogues are genes
that duplicate within a species.



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?

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

130.mwmﬁsﬁ\m350ﬁa$

HEOT F GOl & a8 &, fSereh st
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B) 3Ty JorArar G gy W Hafaur
3o WA & fav IPORe e &
foreres et % qor fr wdi adr g§ A
o)

(C) HHIUT & WolEa®yq A W

- et S s g SRESRAr 3R g8,
forad 3k o 3= Jermmar ardy shal
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130. 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 populatlon

The following hypotheses were proposed as
explanations for this observation.

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

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

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

Which of the following represents av
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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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.

51

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

1.The finches represent an example of
directional trend in beak size from small to
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
radiation in which beak  variation was
generated by mutation followed by selection
by different seed types.
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2.

132.

133.
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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

number of females mated by each male. They

had two types of controls in the experiment.

(i) ‘n’ males that were not captured

(iiy'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
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In the phylogenetic tree above, branch-
lengths are drawn proportional to the numtber
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 v

other after their common ancestor
diverged from bacteria.
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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
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134.

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 virus.

3. A mouse expressing human MHC class II

invariant chain.

4, A mouse expressing human receptor gene

135.

(A)
(B)
©
(D)

135.

which makes cell surface protein for docking
and internalization of polio virus along with a
gene designed to express surface protein of
this virus at puberty.
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1. (A), (B) 3R (©)

(A). (C) 3R (D)

(A), (B) 3R (D)

(B), (C) 3 (D)

Protoplast fusion is used in plant tissue

culture for various applications.
In protoplast fusion:

Ao

(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

?WP?

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)
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Codeine — Papaver somniferum
Vinblastine — Catharanthus roseus
Quinine — Cinchona ledgeriana
Digitalin — drtemisia annua

between the plant drug and its source?

Codeine — Papaver somniferum
Vinblastine — Catharanthus roseus
Quinine — Cinchona ledgeriana
Digitalin — Artemisia annua
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137. Which of the following curves correctly

1.

represents the process of ethanol production
by yeast?
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138. 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
mated with wild type mice for continued
production of transgenic  heterozygous
offspring.
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139. Following are few  statements for
regeneration of plants from explants/tissues.

(A) Cytokinin is required for shoot
development.

(B) Auxin is  required for  shoot
development.

(C) Auxin to cytokinin ratio is very
important.

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

Which of the following combinations of
above statements is true?

1. (A)and (C)
2. (B)and (D)
3. (A)and (D)
4. (B)and (C)
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[> = 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
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3. Group 2 > Group 3 > Group 1 > Group 4
4. Group 4 > Group 1 > Group 2 2 Group 3

A set of nconatal mice are divided into four
groups. Group 1 neonates were not primed
with any antigen. Group 2 neonates were
primed with KLH. . Group 3 neonates were
primed with KLH but thymectomized.
Group 4 nconates were KILH-primed,
thymectomlzed but reconstituted with KLH-
specific CDA" 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 magnitude of antibody response?

{> = 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
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Choose the correct sequence of events in a
next generation sequencing technology-based
whole genome sequencing project.
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1.DNA extraction — shearing — library
preparation — sequencing —assembly —
finishing — annotation — submission to
Genbank.

2. DNA extraction — library preparation —

sequencing — assembly — annotation —
finishing —> submission to Genbank.
3.DNA extraction — shearing — adapter
ligation — library amplification — ‘
sequencing — assembly — finishing —
annotation ~ subrnission'to Genbank.

4. DNA extraction — adapter ligation — library

amplification — shearing — sequencing —
finishing — assembly — annotation —
submission to Genbank.
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An investigator discovers a new receptor for
a known ligand and wanted to identify the
binding partner of the receptor i.c. 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.
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143. The frequency distribution of tree heights in
two forest areas with different annual rainfall
are given

Low rainfall High rainfall
g g

I'IH"IF'II'L

helght

height

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

1.t 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.
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144. 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 | is distributed randomly and species

2 is clustered.

3.Species 1 is clustered and species 2 is

distributed randomly.

4.Both species are clustered.
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1. 37

2. 41

3. 47
4. 50

Poly-L-lysine exists in pure a-helix, 'B=sheet
and random coiled conformations depending
upon the solvent conditions. The values of
mean residue ellipticity at 220 nm ([6]0) are
-35,700, -13,800 and +3,900 deg cm’dmol™
for o-helix, B-sheet and random coil
conformations  of  this polypeptide,
respectively. The polypeptide exists in a—

~ helix conformation at pH"10.8 and 25°C.
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Addition of urea leads to a two state
transition between o-helix and random coil
conformation. It has been observed that
[0l of the polypeptide is -14800 deg
cm’dmol” in the presence of 6M urea. The
percentage of the polypeptide in o-helix
conformation is:

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





