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1. oy R=N @ awgw gor & 1 39 9T gRawr ¥ v @ darefer (20 91T 'A'T + 50
arr 'B' + 75 w17 'C' % ) 957 Aoy yo1 (MCQ)RY 7% & 1 sy 57 'A' 7 &
BT 15 v wrr B' ¥ 35 ger gor w7 'C' ¥ @ 25 geA @ waaw @9 &/ A
Buifa & aiffe gl & Saiv 27 77 a9 @ad geet 4rT 'A’ & 15,477 'B' 935 aer
a7 'C' & 259wl @B e @1 et | ‘

Y G UF T © AT AT & | U Wl 7R SR @ &7 7 foras @ ggel I8 oild

hTy 15 gRaer % 3o g 3t ag & aor wEl- @ -we=we TeT € | I & AT

shaicleY & gRawT aee @7 [aeT &Y e & | §¢fl ave @ S} g9 @l o

& | 39 gRIPT ¥ X% B P B for7 SfaRF g e § |

3. Sav g @ yw | ¥ Ry Iy WA ¥ Y ¥ TEE A, G Yol 7o §¥ T
GRABT BT B [T | 31T FERIY Hl Ted &

4. o9 AT FLURAR. TR YRawT ¥ A T, Qg Hle, JRAFT BIS SR BE B G
wefT @yfaT gar @ s@ed Fen wY & | 98 vw A7 e @ e @ 5 7§
Sev gRasT ¥ Ry v Ade @7 ¥ W @ g @Y, 96T 7 vl 9 FFgeY
Rl &7 wdl avP  sgfed 7@ @% e, foree siaa T@! i, e arTat
gae gRasT 1 svdigha o e, 8 wadl & |

5. arr'A' gor arr'B' ¥ 7F 597 @ 2 3w 'C' # §dF yeT 4 o w1 & | gAF Tad
IR BT FHOAD JodiF 25 % @I a% W 97 SIe |

6. @ gog @ A9 aw AP Ry 10 & | 7 W @ad §@ [Adey & el srar
aleTd o1 & | STIHT GRF I BT e 3yar walerd & gaA € |,

I 9T g @ [o77 AR SRl Ol Whdl & |

8. anarff @ SR AT v T @ JARET FE sk §o o el foraer wmey |

e T & T g% T gRasT R SR 99 F giaside] Bl oaed Wi Al

Peraele} &I SYINT HT BT AN TEE |

el ge % gl @ arel % STASf sVl gl 81 |
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Fear § |
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1.@16.2:ﬁ.ﬁaﬁ§r$§tm2ﬁt3ﬁ1
care ¥ ¢, o e 22 U AL
%,ﬁqmé?mgﬁﬁmwm

U

1. 3.5
3. 1407

2. 7.0
4. 22,09

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 2. 7.0m
3. 140m 4. 22.0m

2. 7Py 3T 3 &= R?

(@%]]

4 and 2
12 and 10

1. 10and5 . 2.
3., 15and15 4.

4. TF FEEE HON WRF F g SN T,
aur 30 Rae gf&or Hr RE 3FTAR TH
e & g giw fAee & fav 7Y
g WX & demdd d% gRdA &
TRE 40 el 35 TF gEY 3T A 10
m%mﬂguﬁammﬁwa’g
T PEecad T @ I i WA
il ¥ ¥ A gU R AYEEEr 3R
afy & 35 &, @E o ofeer @ fRaR
g & faw g we

1. 85 A= 2.
3. 135 &= 4.

155 fAse
1 8¢ 8 A

4. A bee leaves its hive in the morning and

1. 7 2. 9
3.3 4. 1

2. What is the last digit of 772
1. 7 2. 9
3.3 4. 1

3. UF HRIA HIST H w@ol A ¥ 5 6
efsa fAedr &1 gea IR & ot g
e A 60, 30, 20 @ur 15 §1 I
v Bl &5 &, o el & gosat #

ﬁﬁ-ﬁﬁ&ﬁﬁmwg’rm%‘?
1. 1095 2. 492
3. 159 15 4, 12910

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?

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

5. 12 @ $9% & UF U5 & FIW A
e, WA ST A PN P RIABF
& &5 3K ged T uauE H @ Bl
el oqUe F TFHSS Teh A [@T W 3
¥ TRy At A o gAe €, @ 98 & 9
¥ Rreel g W e TRl § oSt Se?

1.16 #. 2. 9
3.12 & 4. 14 #Y.



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?

1. 16m 2.9m
3. 2m 4. 14m

6. T W R F v W aw AF @t w

I 5§ U FA F FH oS TR ¥ Tord
¢l W W F ot B por e ¥

A B

1. 2 2. 4
3. 5 4. 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. 6§ 4. 6

. A R T SR Al § o Ry

Ao w1 G ol ¥ osw Rg &
qeaiEs OAB# et f wiRliear R &7
(S8l ZAOB = x I3T=T §)

A

/D

L

2x x
1. = 2. =
T T
x x
= 4 e
3 2n 4

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

/D

L

(where ZAOB = x radians)

1. = 2. =
; ';
3. — 4, —
27r 4T

Bsar R & adetedwr ofor @ o sw
Wrafda U garer Bor, 3R Bwor &
AR femerar & (R &1 2@)1 7@ smofda
o1 7 3w wetla fwor & @9 6
qUar & o

1. R 2. B2

3. 2R 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

1. R 2. RV2
3. 2R 4. RV3

TF T 8 fFam @ aur 2 [Fam i &
F Wit e sa= 1 AT ear gl

o fr T Rae 10 Famass arer
e aamm AR & gar ar & g
F 3eX E T A H AW 1/20aT 1/10aT
T T "ed &1 U & 3 fRde &
aoe 9.25 fram 9T AT AR A fRae
F.ar. @ & Iy fir

1. 0.5 kg. 2. 1 kg
3. 2kg. 4. 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?

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

10. ma?r@r%atmdagéﬁa;mw

FIUT, 7:35 §F AT 87
1. 0O 2. 175
3. 19.5 4. 20

10. What is the angle between the minute and

hour hands of a clock at 7:35?

1. 0O 2. 175
3. 195 4. 20

11. 9iftal & wF #ax, g A @ B g &

o §, aur 38 TEd ¥ fig A w0 aww
e ¥ weh AR T afy @ T €
Fun el off fig W SR @S 2 et
v faam #F uR geh § v A A A B

g% 9 & ve Bee erar g1 R 9 &
A B dF T I & e ag fhasr aad
m@m@w
1. 120 2. 60
3. 240 4. 180

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

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

1. 120 2. 60
3. 240 4. 180
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12. 14. n & wipfas ¥ g1 afg o’ Rww §, ar
T F ¥ R oEd
' (A) nfawsT &
(B) n® v &
FW AT GIT AF-HFN qeieT Y 637 V (©) n® @ ¥
gl a8 m 3ﬁn€ F W dF el ¥ T
| S8 F 9 7 e ¥ 1. &adA 2. FaaB
3. FHaac 4. FHadA TUT B
. I 2. L
2 4 14. n is a natural number. If n® is odd, which of
3, L 4, L the following is true?
8 16
(A) nis odd
12, (B) n®is odd
v - (C) n*is even
? 1. Aonly 2. B only _
The capacity of the conical vessel shown 3. Conly 4. AandBonly
above is V. It is filled with water upto !
half its height. The volume of water in 15. :Trc‘r e 7 ba + y.1) bo+y 2)t:1'_;x2° i ?°)
the vessel is T e F § e e g
fSieT# Faer U xTUT AEhY G y gl
14 14
S
v v . .
3. 5 4, "
15. Suppose you expand the product (% + y1) (X2
13. oot & g o7 U sgd 9t e @ i +¥5)-++(Xa0 *+ ¥20). How many terms will have
oo o2 g2 uelr A @ I el A FEre only one xand resty's?
arelr o S g1 e Rt & @ o 1.1 2.5
F 10% & HAT U= @ swen? 3. 10 4. 20
1. @& 2. & o ' . . i .
3. e 4 T 16. fower R & R dffaat & ool $r v
13. A large tank filled with water is to be 7
emptied by removing half of the water ©0-0.0. 0000
present in it everyday. After how many oo 2o
days will there be closest to 10% water left : -
in the tank?
: 1. 12720 2. 13dur20
1. One 2. Two 3. 13Fwr21 4. 104ur11
3. Three 4. Four

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



r:  —— 1 2
——S o oo ocoao

T 0o o o 3. 2 4. 3
—— o o

19. U AU THARROT x* + ax+b=0 F T

1- 123nd 20. 2. 13and20 W?Wm# aaﬂ,mmw

3. 13and21 4, 10and11 HETGH?ITZW@I q\Fﬂ' : N
17. afr &7 wF Y@ & fRl a=T & ae 1 AT AT AF FF 6 T 1 A g T

(w) ST 3T () FY 3R A §, @ e b & W& A, FHU: T 8?

Zofd o AR Y@ & Fla @ el ol

ST ST |ERa? 1. 7 @ur 12 2. 3aur4

3. -7 aur 12 4, 8 aur 12

1. 2.
w w
19. In solving a quadratic equation of the form
i - ‘ - x> + ax+b=0 , one student took the wrong
value of a and got the roots as 6 and 2;

3. 4 .
w v while another student took the wrong value
' of b and got the roots as 6 and 1. What are
t g the correct values of a and b, respectively?

17. If we plot the weight (w) versus age (t) 1. 7and 12 2 3and4

ofa chﬂd*in*aﬂgrapi’r,—th&ene{hatwwill—a,,_q@nd._l_z_ 4 8and12
never be obtained from amongst the four
graphs given below is 20. & Qegul & dw H; zr 6 f&. & gl
A 2 1:50000 T 1:5000 (AT & TR & 7
__/ \/\ dra &1 gRar waRn: A4 gief
T T e 1. 12Q Far12 A
2 @ Fur12 ¥

2.
s, — Wl — 3. 1207 qar12 ¥
' ) 4. 1237 TUT120. .

t— t—
20. The distance between two oil rigs is 6km.
18. ¥ HEAT & 9T I What will be the distance between these

dh dh éa  rigs in maps of 1:50000 and 1:5000 scales,
qp qp QV respectively?

. : F‘.: 12 cym and 1.2cm
1. 1 2. 0

2. 2 cmand12cm
3. 120cm and 12 cm
4,

3. 2 4. 3 12 cmand 120 cm

18. Find the missing number:

PR
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21. 31 SUHAIMRT WA A 3R B F e

21.

22,

A ¥ FEdr geEeE-ReeT

HAABRAY 3% 39E o gl & ufy

1A 3R B v Ryg § 3R gz
T § TG § |

2.A IR B I @E T @1 & o
quT A At § weg ¥

3.A 3R B TR g § 3R vw g
o famfla wa § |

4. A 3R B ASRRT B & 3R wF g@y
AT IMAAT T § 1

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.

e % sl W % pKa B Wl

SIET feT 7 @ Fla-ar sy war 2

1. o-3H=T HHE FT pKa e-IHAAT HHg
& pKa & 3T9 gEr ¢ |

2. o-3FA WA F pKa e-3=r THE
& pKad a1 glar & |

3. o-HHEAT 'HH\E.' @ pKa e3faT a7
& pKa & THSET gar ¥ |

22,

4. o-FHS WHE W pKa NN &
@S UG H@er F pKa ¥ 3T
e

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 o-amino group is lower than the
pKa of e-amino group.

3. pKa of o-amino group is same as the
pKa of e-amino group.

| 4. pKa of a-amino group is higher than the

23.

23.

pKaof guanidine side chain of

arginine.

ABSHIegdT W 2, 4-IBACTRAT T

FIT YHIT giar § ?

1.9 O9a o & &9 # Rer
SolaeleT IRageT @7 HeHA R ATP
WYANOT &l Ha6g Y &al & |

2.9 HiaRe ARSI Fel F
AR-UR ATP-ADP & RfawT deffast
soFgial ulaga 3 ATP dedwur @y
aifaa ar ¥ |

3.3 Sfeer 1, 1, IR M W gAwg=
Ragd IR wT dum w® afg
T &

4. ATP RS § @O-0Y gReaRe
foar axar ¥ 3R swdr 3P @@
HeAa aRar g 1

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,

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

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

ey wea & 30% Venfasr faggaAe §

I @t afaa # TRt canr

AR & A sme ar

1. FsfoleT 34T §g e |

2. p-TTE AT §¢ ST |

3. TFIUT F FIS RN A& aNT |

4. CAAA-EAATART WA, STedeh W
i JoT H FH FAT gl |

A protein has 30% alanine. If all the alanines
are replaced by glycines,

1. helical content will increase.

2. B-sheet content will increase.

3. there will be no change in conformation. .

25.

25.

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

HIERfafst & ga  fRecel  HHAU
d9EH(Tm) a8 3T Wed | AR
war g1 59 ooy #

1. @ weefafEl &1 Tm tFHEAE
Sl

2. DPPC & Tm fas=a#w 3R popc &
Ieaad gnm

3. POPC UG DOPC &I Tm THHATA oM
fhed DMPC 31&raT DPCC & fF= glem
4.DOPC & Tm geAad AR DPCC T
Tm 3TTaH GET |

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.

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

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

26. A 1rp IR(A & &g WA FAGT R

ﬁTqT%Gﬂ'lacm*mmﬁ?m

# Reha Ja-deewer & UaEAl @

FRT Far ¢ g Ao &F = &

¥ la-dr oeufadr & 39 RS &, &

FRAY A FaRd 3NRT aror

W ¢, Rwe Rds & sffeafea

UL

1. 77 a9 Jq T AR Toh gt
& Igufeud g € |

2.7 a9 S dwew AR som aet
& suftua g € |

% 3R vemre safeua A ¥ |
4. A7 a9 o9 dFew o 3ufeya @ ¥
3R e TR Bl § |

26. You have created a fusion between the &rp

operon, which encodes the enzymes for

tryptophan biosynthesis, under the regulatory

control of the Jac 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.

27. 7 & @ FlA-0 SURIREAT wer geAt

&1 pH 3R Rega-31veea @iea vhaAmT
gam?



27.

28.

28.

1. GIETHTT UE SErE |

2. TISCIATA Ud ATSCIRITSAT Al 3e-ahell
feea= |

3. UEed Ud USrEA |

4. AGTIAIZAS MU ud  3a-ser
feFeuTeT |

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.

inter

RRIA  fqeeTa & HET FHeOd AR
fonaeaaer & dest & vy & @ sla-ar
1. €0 gAgEer A, te e R
& SWIA, FEAARR FEHATCAIT,
geieAs R R & fRegerhsa @
gl

2. 4907 gFAET A, wF AR AfAa @
& IWd, FEACHN FEAATAIT,
etrersh R X & sgerhihd g
3. FISACIHIX. GEHATHRIT TRIATAEAT Th
ar gereRs R W agedga ok g,
ST ¥

4. FEANPR FEAATOIRIT YA FOTcHA
Y W R ge aF o agerhgd

gy & 3R acurag A
fregereRTeRtoT e ¥
Regarding microtubule assembly  and

disassembly during cell division, which will be
the most appropriate answer?

10

29.

29.

30.

30.

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

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

3. Kinetochore microtubules polymerize at
their plus ends up to anaphase, at which
point they begin to depolymerize.

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

wfasfa & Segre & ur: faegee @ ¥
1. GC Sgel Jagshet |

2. QAT AT U GCager 3iefha |

3. epRAr S Rfdse e 7@ |

4. AT gl IR |

Origin of replication usually contains
1. GCrich sequences.

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

T FHles 3R UA T GifoiHlsT &
3UTHE _
1. ¥elga YRH @8 #=ar & 3R
Erdfeor & meg e AR oar &

2. 1S Ustigd, gt & Wfd SYar @ g
| oI §

3.7 USSH & Tady & U9 U @
HEUT T e ¢

4.8 WA ¥ IR W
o & faflsear glaReaa @@
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.

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

ensures specificity of transcription by
interacting with the core enzyme.

ofS 3T WS (eIF4E), ST TUTATROT
(translation) ¥ adfw [ @ Teg g,
RS PR # e
A & e v A R dusmd J
Sher-erdy TaAaREr B AR @
eIF4E ST ¥ 30 Tg-HiReAfFaaior ed
Haafdd  (transfect) frar| 3‘6’3?
FERaRT HIRIEHT GTdal

1. QCTREA (apoptosis)

2. AagedI FITAYT (neoplastic

transformation)

3. P qRaEdeT el

31.

32.

e AC L)

N1 N
-ty

32.

The cap binding protein (eIF4E), 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.

el T4 T FerE B OEHAG P
3T & TA T PR F AfASe F &
¥ aeqeard ey i Shel 1 e

deT sawanit F gar &1 dce A

(immediate early), 3TRIAH kiicy
e (late) | Tgl Fg™ fawmoy ShaA

(early)

w @ o fegAe g & R s

[GRELEIGINY
1. e FH R W |

w
w

33.

2. a9y FR UH T Uifodst &
FITRIT TR W/ |

3. AdT difeAEl & HLWOT TR W |

4. X UA T HIAVOT - & & &
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.

F’;I\W?‘@W (Klebsiella pneumoniae) H?j,WT
3 T S & FO U & A A
FSTH 9HTd (severe septic shock) &HIAT gl
%ma:mwa%f%mﬁmﬁﬁ
Fie-ar Fue TELFE 87

1. PRFRRET HEAY ASerHSiaar
& HY Icug A & |

god vug & 39ER 9fd-TNFa
wfafiEr canT fRar ST Gl & |

3. @ waid ¥ IUAR & IS
NarPaes AT F 39T fear ST
el & |

4. F wOd ¥ 3wER & fav
qedfet  TNFo - am@r faer @
AT fRAT ST TR & |

Gram  negative  bacteria, Klebsiella

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



34.

34.

3S.

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-TNFa
antibodies.
3. Recombinant bacterial proteins can be
used for the treatment of septic shock.
4. Recombinant TNFa receptor antagonist

can be used for the treatment of septic
shock.
B ¥ el R g
FfAfRar & deag 7@ ARl ol &

1. 9T §3T Iefhier qRage |

2. ST 3T TATSHIST fAwToT |
3.awmﬁaar§3ﬂam-mm|
4, THI-ATSTeAeT I T T |

Which of the following is NOT associated
with insulin action?

1. Increased glucose transport.

2. Increased glycogen formation.

3. Enhanced lipolysis in adipose tissue.

4. Decreased rate of gluconeogenesis.

S USEAT (adenoma)  AerEeRRw
VEAFRITEAHAT (metastatic adenocarcinoma)
A oRafdd g srer & o fwr F @
RiT-0 QAR FT TGS wET AR
T @ Iqufed g Swam?

1. slelete TR IV 3R A

2. BISsAfFeA T B, SefieT

3. Acrevifees uvd T wfewer

4. ToT¥ed Uq Folfded

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.

2. Fibronectin and B, integrin.

3. Metalloprotease and serine protease
4. Elastin and selectin.

i 4

12

36.

36.

37.

37.

38.

38.

faw & @ wla-dr dafeT B-wd
T-IRYAT YU AR STl &2

1. Yerferaar-deriefere R

2. taq y&R &7 WTARsgfentEar
3. farmrz-ufega Haator

4. et T QAT AT

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

1. Ataxia-telangiectasia

2. Swiss type agammaglobulinemia

3. Wiskott-Aldrich syndrome

4. Bruton’s agammaglobulinemia’

T H YT T a5 HIOT ORI STedc,
ALAST TR T Iiceqar &1 AT @ar
g, FEeaT &

1. 3nfe @ |

2. ATHRF |

3. 3fRsIREF |

4. FTNYRRF |

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,

ST TSH gaRT AT Fa-ar S
IRY WEfwrRr WET w1 HeRa
R A Faa @A H 3HRT e
- .

1. p-3efaa |

2. AifdeT |

3. RBFrew |

4. sdaeE |

Which protein secreted by the amphibian

organizer induces neural tissue formation by
inhibiting Bone Morphogenetic Protein?



39.

39.

40.

1. B-catenin.
2. Noggin.

3. Dickkopf.
4. Dishevelled.

BAMTHAT  (Drosophila) HA p-hefaqd &
FASTAT I &

1. ‘F{T\Qﬁ' US] (Fushi tarazu) |

2. WIes |

3. 3rHATSEe |

4. FYfdTH ey |

The homologue of B-catenin in Drosophila is
1. Fushi tarazu.

2. Engrailed.

3. Armadillo.
4. Cubitus interruptus.

e 3MFEATT (ap3/fpi) scaRadat #H

40.

41.

1. SEged 3R &
2. g 3R geRET
3. ghe R FHFE
4. SrETee AR IHE

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.

Ueg-gaggy #  HAfeasRe deew

HIERET IfAFT (oxidative pentose phosphate

pathway ) T a@w%ﬁaﬁﬁﬁmﬁ

¥ FiA-Ar FUT T TR

1. JrErE SR & g &
fT NADPH & 3cdrgel 3HTaRdes el
g

2. FgwegE JFAT F HE@WOr & fav
I HERT 3cUGe HTaTF Bl &

13

41.

42.

42,

43.

3. @Y I 3T F SIT-HEVOr &
AUSYIST 4-BIEHS FT ST HETH §

4. ATP & fa#or & faT NADH &
3cqTeeT 3R+ &

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.

g ofegdt & uenrr-wewel  FEa
YIS (PCR) TIF & ALY, Foraieagss

for Fof Jeaamt & fard & @ 6w
T TAST $r IETHhT gl &

1. 9NADPH 3R 6 ATP

2. 3NADPH 3R 9 ATP

3. 2 NADPH 3R 3 ATP

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

2. 3NADPH and 9 ATP.

3. 2NADPH and 3 ATP.

4. 6 NADPH and 9 ATP.

3o giedt & faggae gRAS oA &
oy e F § FiF-A1 Jraegs gEAd
g

1. fafRer (Nickel)

2. Aifelsadd (Molybdenum)



43,

44.

44,

45.

3. i (Zinc)
4, AT (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.

qed, Wl & IegHd faffes

YeIENTeA], TUT Jeaarg Sl & ganT
g g g AfoT & fer & @
A N T HGHT § TAG AR
L

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. NPR1.

3. PHYE.

4. CRY3.

Y A, € s Rue aRks 3Ry

ORT iy § S W T TH THL &T0T
AT e@rT TASE @ ST &l W &
g & sarewr fr e q e A 4
HIT-OT FUT T g7

1. g3t & «ew ds & @fdgA yond &g
2. ARFESNT  (Cytoplasmic ¢GMP )
GOl §¢ el & _
3.831 & 3aRe @z & Wisyw gome
i & o & |

14

45.

46.

46.

47.

4, Fer-3NRear ¥ IRewaAT FAfaa &

STl &
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?
1. Sodium channels in the outer segment of
rods are closed.
2. Cytoplasmic
increases.
3. Sodium channels in the inner segment of
rods are closed.
4. Transducin dissociates from beta-arrestin.

cGMP concentration

cell

AEq WIS 3eeE
generation) o AT FETs FRE & v
UR AYH FAgl, IL-3-7a, GM-CSF-3T,
G-CSF-gsl 3R WEIgRe-gs, &l
mwﬁm@aﬂﬁm 3G 7T
2 61 deraer g RS &2

1. IL-3-753 |

2. GM-CSF-=g4 |

3. G-CSF-#gT |

4. WrsRASET-7ga |

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

1. IL-3-deficient.

2. GM-CSF-deficient.

3. G-CSF-deficient.

4, Erythropoietin-deficient.

(mast

Iy BFar afra  wifasd ‘(Graafian
follicle ) & ffehT Secail HIMABIT (theca
interna cells ) AT ar ST ar

. e @dis-fis @ @ |



47.

48.

Tger g Rwr R A 39 ¢ §U AR

48.

2. HomT SIRET A Ser g
ToiEel YAV |

3. wOTRAET FIRRHT F "er g3
WIS FRAAWT |

4. IFgardr s 7 f&aA0r |

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

fRRrefiR &, @ ¥R FREET @
AR GHAr AT T Jolell A FEl HAF

15

e SAT § WG FEH FEeHIAcd-HIg
g1 gRafda gam g@e sRor §

1. TYTATROT |

2. Gl |

3. JETIcROT |

4. A |

49. 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.

50. §AR S (Seymour Benzer) o Y&l

(recon) Fr FURUT TEartad Fr ot

&1 o IR HIRFT F7 FROT §

1. oTer AR RIRAHT A FANIT AT T
§$ U |
2.vémﬁaa§3nwwﬁml

3. o FOX wfwET A oS gam
QIR are |

4. e IR FRFRT A FRE R
N1 1 faarsteT |

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. T YHR & qogT AUwEa § aegf

HAERF AART R St & HA A

a";aﬂaqaﬁaammwml
2. 57?777%?/7 AAAPNCY & ¥d dg

saRafdar & dw geEdles @
FEIIA WF |
3. FRNGRT FRET & SRS
safafdar & @fiw qedfse @
IETT Fh |
4. TYRFIT Flems F FOGEH
- 3oaafddt & A gEElee @
CHETTT FH |

50. The concept of recon was proposed by

51. vEaiféas 3T (Asp)

Seymour Benzer by studymg recombination
between

1. lysis mutants of bacteriophage T4.

2. white eye nmutants of  Drosophila

melanogaster.
3. biochemical mutants of Neurospora crassa.
4. auxotrophic mutants of Escherichia coli.

Fr  fafersdravor
FST GAU UG GAC @kl giar &l

. SNaToTeT T4 % @dd 3caRafeodl



51,

52.

52,

53.

3eaiaded & 3Wid, Asp 1 gREde 0
el # g ST § O GCX gErr
el fFar sar &, Sef X & daar §
A, U, C 3T G. 3cuRadsl &1 Jcardaed
I forareler e snfadt ganr &
g ¥ W 7 3caRade B wgfar i
STl § |

1. WHAIT |

2, Iy |

3. HHAUT YT IEEU |

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

1. transition.

2. transversion.

3. either transition or transversion.
4. depurination.

ar ¥d Uy gedt & e HEOT
AT 17| IROTATIRI Fl Helfd & o7
TSl T JFd &| RN HROT §

1. QRO |

2. gt |

3. TYEAIROT |

4. ST |

A cross is made between two plants with white
flowers. All the F1 progeny had red coloured
flower. This is because of

1. complementation. .

2. recombination.

3. translocation.

4, reversion.

FASYT (Cladistic ) FITFOT FT YR §

16

53.

54,

1. WThiAs  wE Owd a@e o
snfageda gaT & 3cded gl § |

2. 3epha fasg HT A |

3. ARG 8107 Ud <Ifeeal &l dsr|

4. FRAAT FIG=T Td AEeIGoR |

Cladistic classification is based on

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

2. the order of sequence divergence.

3. morphological features and skeleton of

individuals.

4. cellular organization and cytoskeleton.

g’ﬂ"-‘la?ﬂﬂ'(Tautonym) TFH VAT HATaTRE
FERT geaw  § &Y 39 Wit F v
39T fohar ST § o

1. 991 ud sfa &7 T & A 8 |

2. snfa vd 39T FT TH &F A & |

3. B arEIor [T oy |

54.

55.

4. d@h(author) & AT Sfad & AT
fer amr & |

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.

el T Sadwifew ¥ wHE & w9
¥ TF A Teg G Weren| s6 oar
O RR §HEES: Tisd IR E, 6
e dT AHg, ol codn-ged ol
FOH TH YOI U A9 U@ H{EA
aREEROT d@F o faegAE & WY e
el IR o1l §W aUiT F IR
W S el gl § TR

1. Tegeie |

2. MAHA |



55.

56.

\H

56.

57.

3. Fg@ad (Areew) |
4, TEYEad) (FRRAR) |

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. .

%@rﬁgcag’tﬁfgéaﬁ%qﬂwm/
feqor & fav Aw # @ &l @
FEFH ITIeT F AR S 82

1. Tifas 9o |

2. wrHfaen @l |

1/

57.

S8.

3, g s |
4. B GHG |

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 FAHEHT H IRl JAFOT-
ST @ & owH Re, R 3 @ ™
g & afr & 100 fegSt H OWUEC,
feaa 3R EAEa fSar I
ﬁ?gﬂdﬂmr}?mmwmsﬂ?
s a7 @ 10 FAfFea 3k 0 K-
ﬁﬁaﬁsgg;zarméﬁaﬁ%m%
Ofise 8y § FAEEI & HEHR FA

gram?

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

$/46 BJ/13-3AH—2A

- |

58.

59.

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.

HAFcSdr SIS gus  fafaw
afifas BEd # Icawendl 8 ©
W%iaﬁﬁagéa;nﬁﬁﬁgﬁqﬁ
oot &1 ggdre filo
1. UsileldFey— 3rFend el |

3. GBI 3FAd T |

4. sHfeFar-3ernet Far |

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.

5 ¥ a0 ¥ Heva UF FHa @S H
Qﬁﬁ ©Ahl  (oyster mushrooms) FEIRY
FOqor fRa T TR GO & 3
95%@3@%@%3@@%@1‘
Bty diffet & vERa & I 9
g URRAT Fgardl §

1. IEUITEROT |

2. TSI |

3. FAFITART |

4. FfoT39gRoT |



59.

60.

60.

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

2. chemoremediation.

3. mycoremediation.

4, zooremediation.

?ﬁ?ﬁﬁh@ﬁmmﬁﬁ,ﬁiﬁaﬂ-
QTeTsY (peppered moths ) &T 6T FoehT grar
A FoREET I goh Wralr gat sk
dart & Tavg wardr w9 ¥ waERa
(camouflaged) & ST m Shifer
& AT Ik Yo @ W AT S§
q&ﬁ R et (factories) T FHaorer
WA T FA gs qw ok W A
IRTISTAR T A THE Y T & AersT
Er@‘mrlﬁmgafr

1LY & &7 dea § fegAn st
ﬁﬁmmmaamﬁé?mm
T & HROT |

2. IARUINT YENOT & HeEawT @ arey
3URTTT & FHROT | ,

3. TRV dRTAT & Worrawq gl
el Jee-faFwE & HROT |

4. gyt fr oEmeolw R %
Tehfcieh aROT & &HROT |

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
interestingly, dark coloured moths were
predominantly seen. This happened due to
1. natural selection of dark coloured moths
which  were initially present in fewer
numbers,

18

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, twr Snfasgas T ™ Rftse

SAEEdr @ #hifeea: Relg
SaaemHt A RFafea & s §
AT T &9 UG AT RAerereT
FT AT Bl 8, Fgarr

1. gAEUfas snfasgae |

2. R Ffasga |

3. Wit snfasgae |

4. foruRe snfasgast |

61, The speciatiori in which a population splits

into two geographically isolated populations
experience dissimilar selective pressure and’
genetic drift is known as
1. sympatric speciation.
2. parapatric speciation.
3. peripatric speciation.
4. allopatric speciation.

62. SRS For T faer ghar ¥

1. A S SO @ |

2. A AT SiA-fAfAHT g@RT |

3. Frefdie 3cqRadst e@nr |

4.3 S fpE w amEE She-

62. Evolution of multi-gene family occurs by

1. only gene duplication.

only unequal crossing-over.

random mutations.

both duplication and unequal crossing
over.

Ll

ss.ﬁé(qﬁm)ﬁﬁwsﬁ?ﬁww

mmgwmﬁﬁm
UF qUh & JTd T §, geesiionat

$/46 BJ/13-3AH—28B



63.

64.

64.

65.

# S 3cg T sAST Tdr oeme
aEar ¥ 0 Rfa 7 A 7 8 sila-
T IUF FEY SUGFA &

1. OfFea adis |

2. MHC Ao 11 a4 |

3. Mac-1/CD 11b @4 |

4. IL-2 9% |

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.

W ¢ & R welg-aig”
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65

66.

(Flavr Savr)A 33( ﬁﬁ?l' ﬁ@fm et %l' ‘

HfPTeAERor fhar =T ar

1. 1-37H TN -1- Fefrsias
Fra RS |

2. -3 FEFANIA -1- FHEfeTsiaw
Fa 3ifFass |

3. VTl |
gifertelegdast

4. < |

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.

el AvHT & aRade & & fav,
yofr w97 T w1 HHIIOT TIA
Wele d1 3iffeafda & fav fear srar
¥ = P Fw gga R A
1. AAfENAeT gany |

66.

67.

67.

2. AT ganr |
3. egransiadsT g |
4 yfafafeos gan |

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

1. novobiocin.

2. neomycin.

3. tetracycline.

4. penicillin.

geifasw eres & argl & feae
N urar 3w Wsd W
gershfaat & g garr e g1 3R
ffoT & @A § & Fig-ar Ha] a9
{copper) F S FIEH q fAemea A
FETIAT WETe LT &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 R BfAd f@d @ OHIE
3rERIYOT AT 200 Mlem! BT &1 EFIT
AT & g el e F OB
HIEUT 257 nm O, 0.5-cm TY FH TGS A

FIRNFT F 1 3TNUT Y&I Fa?

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

Molar absorption coefficient of phenylalanine
is 200 M'cm™ at 257 nm. What concentration
(g/L) of this amino acid will give an



68.

68I

69.

69.

70.

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.

fowet & & la-ar W e, AR
& RFaT ST AT

1. 'H.

2.°'p.

3. '*0.

4. "N,

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

spectroscopy?

1. 'H

2. %p,

3. %0,

4, ®N.

Al segoraolar wus WAy wfafer,

S—P# t 1 8er &1 59 Rufd & 75%
e g e & v afeda @wy
(et ) g

1. 1.5.

2. 2.0.

3. 25.
4. 3.0.

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

1. 1.5,

2. 2.0.

3. 2.5.

4, 3.0.

gISfSEsIAT a&els (hybridoma technology )
H Uﬁﬁ?ﬂ?\’f fafls 3caea & 3aW w,
3T F A% WS AAAT Fifest &

C®YST (HGPRT) USgA &I 39 GiE
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70.

e @t gl © B TR PR qof
3ecRSNAT @ Hhcll § S9 3T Ugel
U A RA-aERET (HAT)
W fFar ool g9 Ateaw e Ra
(aminopterin) &Y 3@?51' FIAT BT B2

1. A FRR@EET F AREr o
HEAS & §T H YA g |

2. FfFaeIesT I HeoWuT ufdEr @y
G T |

3. A AT yHifadd B HfReet 3k
gfafts 3carr B a3l o1 doraer
GIAHIEHT |

4. 9faftis 3cadr B FifAsisit & 3cuee
HITHOT |

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

hypoxanthine-aminopterin-thymidirie (HAT).

What is the role of aminopterin in this

medium? L

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
producing B cells.



79T _"9T'/PART 'C'

71. 3t wew Yl Fsfaa wewor A
faafd @« i 3=9 wgfcd OROT Hl
¥ @ 203ERT dweEs & @
FEeR @AY % geaER  gfacft
WA, e @ @ A LYol @
AR gEw A pDAae ¥ Forfsd &,
# 185250 nm & & # A
i Aee & osw Rl A
s & ¥ Fla-Ar @ SAE:

| # ha a8 Fits Qe sl &
Frifeaa I PR g S |

2 HIT HONHE Ageciaar & Y GrEr:
FfF D-Ala 988 & WY T FI

3. mmW%mqﬁm
w®ifs A & Yegs SRU-ERaE
eforat fafior w4 |

4, FAW  FOTAS AR HOHES

rdigeciaar arelr iz |

71. The amino acid alanine has high propensity
to occur 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 elllptlcnty as
both the peptides will form right-
handed helices.

4. Bands with identical negative and
positive ellipticity.
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7. fee @y deergs fRMURD # 3TEE
YRS A GhHIAT F FURT FE F
fav fFpar arar § 3k A fQe e

i ¥R Feoaw €
FAR Ku(mM) | Keads™)
PAPALA |11 37
PAPA IF | 064 18

3R foesT T # SAd &an gl IR
mgmﬁmmm%%

(A) PAPAF HaIfes g M ¥ afRa

g T |
(B) PAPAG Waifts g afa & wifad

o Far®l T
(©) cmtqu a&m st

WWWW?I
(D) C-RER W T HIETHd dY
yaRe Iepfda  fRm ST E
() TR # fagee Tud $ N-RE
W wdg T I0EHd oY 3@
& EegHar gl g |

g AT & s & F Fi9-A1 77
N -

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

4. (D), B)#

72. The following small peptlde substrates are

used for determining elastase activity and the
following data have been recorded.



Substrate Kv(mM) | k(s")
PAPA!G 4.02 26

PAPA |F |064 18 .
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), (B)
3. (E) only

4. (D), (E) only

73. T g #T wewwr pH 745 &, st sw
ST WA H SISFEAT SO Gag g
gl FEifee 37T F pKa 7T 6.15 3R
1045 &1 [EYFANGR][30] & Hew

: . ‘
1. 1:20
2. 20:1
3. 1:1000
4. 1000: 1 e
(WeT: RGOS 1.3 =200, 3R sferergeioms 16° = 1000)
73. The apparent pH of a fluid is 7.45, where

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

1. 1:20

2.20:1

3. 1:1000

4. 1000:1

(Hint : antilog 1.3 = 20.0, and antilog 10 = 1000)
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74. B-DNA T T& @S 50 kD 3f09% SIX &

74.

75.

Rl worsH W T war 21 sw
s T pum & waRg darg gl

1. 0.1547 '

2. 0.1547 x 107

3. 0.4641
4. 0.4641 x 107

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

1. 0.1547
2. 0.1547 x 107
3. 0.4641

4, 0.4641x 107

frdlr sifreriverss & Hw wwwew @
(A) Z@RT, 3T 3T WIS B R
T T e &y
Fefrifteds (B), m‘m}ﬁm (c")‘,
feaeT D) 3 oNBr B) & @
3qaRa fFar o o7 3k BY E¥ faw
A | 9% IR Yeersst # AT far
= arl e g greg BV (PIvsH
TAE 3 H T st & e
(A) (2Ala, Arg, Lys, Met, Phe, 2Ser) v
(B) (Ala, Arg, Lys, Meét, Phe, 2Ser) and Ala
(C) (Ala, Arg, Phe, Ser), (Ala, Lys, Met, Ser)

(D) (Alg, Arg), (Lys, Phe, Ser), (Ala, Mét, Ser)
(E) (Ala, Arg, Lys, Met, Phe, Ser), (Ala, Ser)

T e o sfifoeiicers & wd
AR AT

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

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

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

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

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

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

Which one is the correct sequence of the
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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

Hq Hate & R Shaa :Ifer 7 &
e Saged  HaT  WRE &
FaTFINE FAfERor F I W B
£l 3o 57 WS F ARt i @ s-
ARNRAT (T3P dF®) &
WY I HHAA Thedleh S@Rl FRA
Fr oty B &) Rued & & 9% &
I, PRAAEFT B NEF ST AT
¥ HeH WHSHAF call 3UUIRd W,
ITRRET gHE F fav gafea
= 3t e & e AR
yfafiz & @y gfoReT a8 & &

77.

IRIF AT 56 NEF & 3URAT gt H

IdeT foeet & @ g 3ier & FER

1. 1T Shaged &

2. A Saged Fer 7

3. didgedr anfee AR Shagem Fol
2t &

4 7w gRemsit AR FadSEh
sferr &

You are following the intracellular sorting of

an integral plasma membrane protein in a

living cell, in culture. You have decided to

probe this protem 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

antibody?

1.Only cytoplasm.
2.Only plasma membrane.
3.Both endoplasmic reticulum and plasma

membrane.

4.0nly secretory vesicles and endoplasmic

reticulum.

A gESeE F W Aest S
(pH 6.6) & Tadifad w==@=AT (pH 6.0) &
oRaes 3R M6P (AAST 6 wiEthe)
mfgal & amesh @ GAUHOT H. AL
qfier S Fei & T pH & AR W
R &t &1 M6P T IEEF AR
qerdwor AR arsEEE # gerf &
gEdl=aRoT @ et & dest # 3o
A & IR 9T Hiasgalt HfFw 6
afr fafea we=EAl & pH 6.6 F &R
W ST AT ST ar uRene &A1 gem

specific
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1. M6P BIS3IolGll &7 3Meite ar &¥am
AfFeT grsgioe @ Reifa et
H AT & S

2. M6P EISBISll T 3MEERT el
AfFT BrEgios #r AT e
& gAfag st

3. 3% TSIEIET pH W, T FsgiersT
A IGHES FE wem R swer
Mestt Sl T 3R AT A g
e

4. 3TF pH W M6P 3rqufed g srwer

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

1. M6P will bind to hydrolases but will not

release the hydrolases in the late endosomes.

2. M6P will bind te hydrolases and will release

the hydrolases in the late endosomes.

3. At higher endosomal pH, the receptor would

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

4.M6P will be degraded at higher pH.

Rl I 1 SRR S o 64 x
10° bp 81T & 3R I8 6 pum ey e
H 3Uged ® ¥ FAT Srar ¥ ARy

TR IIH ST T T 5ol W 0.34 nm &

Hauer W faaRka gt & g Afew

o5 fordr gog AR F & T T

1.3.0m
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2.35m
3.22m
4.40m

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

I. 30m
2. 35m
3. 22m
4, 40m
79. AT HT BIEHIROHEOT g R

79.

gt #F e @ AR ik
TR SR T A S
FART e fr fRar a vl
R & v Sie afeafEa fr e @
Teeaqot T aRor W §1 59 R
¥ 3cUet Jmaer & mar aRade geot
F AT T F WY REW AT
T &TAT T GIRAT O FARE

31 T T HOTcHAS i g &

ST T T-fRelt WER fRa o amdw
Q. TadT g # |

AT T BERRAET & v R
TR f3RT T ger

asfls w1 Afdehewor ik v
3 U T-RET WER fRAT @ Sorr
g

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

r AR St RAREl asRde
gaﬁmmﬁquaﬂtﬁmwra
& s warwr & 319 DNA & wEfAde
N TEEAeE ®T ¥ FARRG HT odr

E ) e W WA T W AT H

asr Gud FIRET s gEAE (30
Beel), wemaa  g@mr  sAafsw
e REEa & S § 1 3EF
IRT AIA H REaafRd asiEdeT
& @y _ged TG smm qur R
e @ @& g O IR
fasnfoa g @ arcgs aiada & 9
FO-56 FAY 3Wd, AT F &
gereRl @ SEr T EGAT FW
AT T ugwe ady £ a9 &
PR & gg e Gwd WwaElra
d A v A g @ W&
WNuffFar garT 3meds fhar ST Fehdr
g1 3k sEer Y gt Ry & 3ER
ASTRAT Thcel § TAT B BRITCABAT
& oA & @A Bar s w&daT &

100

80 4

60

labelled mitotic cells (%’
3

0 5 10 15 20 25 30

time (min)
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aF ¥ 3dR TG H HROT ¢

aF $ URAE el 3 FIREH B
Zaftar & Y 7% Srh 38T T (S phase)
& T AP T W E A
S Ity asfads s e @&
oy |

& & REw PR f M e H
gefar g |

g% #H 20 Ade & 3IWd H GG
FRFEHT o ocafes Ty ¥ dEE
g

aF # 10 e & 3Wa 3T 3aR
FRFRT & M e # faggaEe g
gefar gl

-—-~80.--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

80 1

labelled mitotic cells (%
.}

time (min)




The rise and fall of the curve is because:

81.

81.

el e

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

2.the peak of the curve corresponds to cells in

M phase.

3.the rise in curve after 20 min corresponds to

cells in apoptotic phase.

4.the fall in curve after 10 min indicates the

cells exiting M phase.

T g A ¥ g @ shamrenfa
S T Flels, A UNF gu(liquid
nutrient broth) # gfg uw fr amarfoes
HAEAT (TRTAT HAEAT — oleT  HGEAT
— TR GTAT — He HGEAT) SR
g I IR®F guaar 10° SR
fAfer erlr Shraropst & dadsr & gegar
AT 10 fAIe &) 3R 3T Yoletsr G
& 10 fAse g, ar s v &F 30
e soda @ W SR guaar

fohaett (FRA/AR) gref
1.6.0 x 10°
2.20x10°
3.3.0x 10°
4,40x10°

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?

6.0x10°
2.0x10°
3.0x10°
40x10°

26

8. 3 WA T yiAHAROT F a@s A

82.

HAF H FWT WA F AT
HaRA: JfERRET W A #@
daR R IR S St IR
T & Sl @A Y faRm I )
9 3 SfE mEed AR @
RIRIFBIT B o g7 Haftla e
I, A Il 100 R faeE F
IR off weRigas qefer St A
PIRIAIHT 7 Resper AT arT ST FheT|
s fifsre v fes o & Hlaar o
FRT £7

g T U wiagpfdeor & wgd A
SRS TSisH Y aiseaar i efe
¥ A R A AT §T F e
g §

a3, A G e TR Y RY R
Horel & HROT JedThR g1 oiem & 3R
g w v A wasfdeer & v
EISNERST Y e e g |
A A A H Joelm F FE wed
o faEIR arer 3aEs & v T IegmA
faezamsT giar § |

a3, TR S T U gfasmfaeor @
IR T U GRS T HaeThar e
gl |

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

fusion and does
DNA end

end to end chromosome
not require telomerase for
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.

3T g7E, T W FHREA e o
F Wy FE W ¥ E TEA Qe
IeSegFd AR Heoe-[AdE YR F
gd UA AR Tl T (mRNAs) &l 3cUicsT
fam 3T & 3 gd W 3N W Tt

fasey & @ FvRa Far ik /R
EET-37el9T 3care) A exiT R &
389 A9 fhar| gfaa Hifaw & o
fr sv et & @ FiF- @ 3@

gAY FF T8 T F goiar &7
=N Z .

2

taveiofmRna
— -
Level of mRNA
avv——lp-

Z

Za

Capped

A

ww

Uncapped

“
a

Leval of miine
Leval of mRNA
. E

Capped

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
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the following graphs correctly represents the
expected result?

i % ]
Pre mRna Spliced mRna Polyadenyksted mRna
1. 2 7
: g H
4| :
b4 H
§ =
Capped Uncapped Capped Uncapped
3 4.
i B {
§. :
Uncapped Capped Uncapped

T TSsH-fage fawo] X 9ide fafdrse
PP N7 adfs Graridar 3T
R T T T X N
T Y g & 917 (invitro) T A
T et fhamRiiedr @ 9gar gl &
ST T, Tg SN (in vivo) NPT adiw

' (mRNAs) & Fl1aIIy PR Fgd T W TE PR 313'&@?3 FRE F AT

ge-fAafaa ag 718 |

IS Wl & FH & 3 F § Fle-

T FUT Falcad STEAT FE&Id HT 82

1. X U 3 T T HEYT QT § |

2. X 3O FRe & WA YHias
ffw & IgER wWER R &
gl

3.X WA & Hefe@d dfeIor F
foT saaRa & § |

4. X UH e ¢ |

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 WIAWOT & Ereffetor IO & He,

FIHITROT mRNA 3 AfSef3er +-RNA &Y

TSI HT WERar F TH e

Iala axar &1 v e 7 GTP 3R

EF-G TUIiaior ¥ ¥ag g & | aftha

$HF SIaeG, wF TUERROr GTP 3R

EF-G ¥ Fadd off "9~ g qohel &1 3ot

9ROl & MR W R IReewee

(A) TUATROT & g7 nfBas  3fAwar
sha sifdfer ¥ qoia: e &

(B) TUTATcRoT SRamefieiar GTP ster
qEeT ¥ T&EAT &

(C) TurAieoT  fameiietar quier: GTP
3R EF-G & 3eher & |

(D) TUTaIor foRanierar wsaAr &
JakiRd @dr &, ofkw W
TEFaeT #r ¥ GTP 3R ERG
ey & wattw v ¥ @
Sl 8

Ra Ao F Fr & @ F=ar

TS FEY 87

L AT D) |

2. (AR ©) 1.

3. (A) 3R 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.

(B) Translocation activity is independent of
GTP hydrolysis.

(C) Translocation activity is completely
dependent on GTP and EF-G.

(D) Translocation activity is inherent in
ribosornes, however, the rate of
translocation in vivo is enhanced
significantly in presence of GTP and
EF-G

Which one of the following combinations is
correct?

1. only (D)

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

mmﬁé’rmvﬁfiraﬁm
oG AT & el Ue Fecaqer
AT T dgeT FIT 1 TET 9RIT IR
¢ 5 Al e ¥ Pcadt & 3l
A A & M & T T
AT R F I o Rela
AR 3R W gU e &
mmw%lmﬁﬁ
AR AT p-sjEeT - FRAoT
# wF W HeEaRE af g1 IR
W W gAEfE g & T W
SATAISA-F HeAWOT X HF ar 3T
e @ g@eml & I § fR oAt p-
Frafar AP F sV e
ST & ST ar el SfeR SRt #



AEA-F & TR §¢ aar § 3R
A3 amenfEaa & &1

WW%S-MW*W
¥ o § ¥ wle-ar wue wér et 8

1. o Al S sdemwEde &
yamg F 30 o § 3w wsfde &
T W & U ¢ F gaifase & adr
gl

7. sOeERRET & v U AR #
FH B SA &

3. sdomaERAE REdw  cRafedeRor
T 3T HET 8

4. soommEREs S\ sfdeafFa @
TR FAET FEA ¢

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. P-thalassemia is
a common genetic impairment of hemoglobin
B—chain synthesis in humans. If these
patients can synthesize hemoglobin-F instead
of hemoglobin B-chain in its place, they
would be notably benefited. Administration
of 5-azacytidine to P-thalassemia patients
increases hemoglobin-F level in erythrocytes
and thus benefit the patients.

Which one of the following statements abou

5-azacytidine is NOT correct? -

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

2.5-azacytidine decreases DNA methylation.

3.5-azacytidine promotes histone acetylation.

4,5-azacytidine does not promote gene
expression.
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N PRt el ¢ e A
T e T, siHRTAT qFAd H
WET FISHT A GERT HEHA A W
R 3Tee Wi (ABP) 3R CREB
W F IS GC I | cAMP, I
Eugg ¥, & em @

ABP &I i@ §¢ T |

CREB WA & HIEHIRAIOT §G
ST |

IO TR W FE IR el gl
Ga 39UH&F $r GTPase fohamelicar €
St |

In cells having G protein coupled receptor,

inhibition of protein kinase A by siRNA

technology led to diminished transcription of

anidrogen 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.no0 change in transcription level.

4.increased GTPase activity of Ga. subunit.

I frdr fodles & FNS-AE TR
A ey W A S a4 9
FISTSll & HTHAE IO & ATETH
J T ATFRNE Fhd TRHAUT AR
T & S ¥ | A S @
A & Tg FEAS TH Thdel SAied H
9 f5 gl #f@ @ B A, T®
a:rsﬁagmm@ﬁmwmaﬁ%t
Fud e e A @ -2l
[T TET G § 2
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HRA A F Fhd IRFAT A I
gl | .
WRE A F 3T Tha GRHHT
Rt & RAdE dusw @ gEaEer
IYRTIHT HA gl |
FIRNA A & Tha Yoo AT TEAET
3eThe R gl |

BRI B H 3T Hhad aREnt F
HEIH @ Hhd WEROT Hr erar
IS 3o 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 signaling
complex by a scaffolding protein whereas in
another cell line B, these kinases are freely
diffusible. ~ Which one of the following
possibilities do you think is NOT correct?

1. Speed of signal transduction will be higher in

cell A.

2. Possibility of cross-linking with other signal

transduction pathways will be lesser in cell
A '

3.Possibility of signal amplification will be

higher in cell A.

4.Potency of spreading signal through other

signaling pathways will be higher in cell B.

WA 3eafed  (WERMeRRw) @
A & fAU AwE IFaAT  (MEL)
Rt A o g AR
AT & § & 39T AT Sr g
T HIRERBT H FAART F HROT
WIS HIET # FRIBT a7

e ser 81 s AR # Qo g@nr

IR Qs & v ¥ANT FFr s
Fohat § aifs I8 2AWafae &1 Fodwor
W T§H W FH H AW wEag
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o #fAFr I8 o woneh & fF =
39 3ideia € RERT s (HRI)
FIgael B GoAd 3R/smEr enfrifg
N HHAT §, ST TS RN H TH
HRYF § 39 FNEATT F Folegswy
fad¥eeT seafia &y ST & |

U UREETA H AT T F AT
T 7 & Py R 3T afi g o
1. HRI &EaleT Sl &Y MEL it
B TAEAART AT

2. MEL HIRET #F R HR
PSS ST T TATST HT SeTr

3. W& HeRWoT Y eX F RAeET F v
Fel & T H Faer T e
4. HRI #igotar afhaar & [ & ve
FT & T H AT R

89. Mouse erythroleukemia (MEL) cells are used

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

To validate this hypothesis which of the
followingapproaches is NOT appropriate?

1. Transfect MEL cellé wifh HRI kinase gene.

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

as a function of differentiation.

4. Measure HRI kinase activity as a function of -

differentiation.
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ARFT & TAC TI IHNEFEE
(apoptosis) T FaY & | S1gg 9fder
PR TeT s & FRNFT Tdg
A feal § e earT Tk g
¥ s RAada a9 15 mudy 3
ialkes 9w FF TfRg &=ar § oar
g st & R Axdwigwm d
AEAHH C H AT HRIRT FHAr
£ Sud FEIS-HEhs Afehgur IR 8
Srar § 3R 3iaa: o aRefea glar
¥ ey PR A T gEH Ha9oT ganr
TSR C T gidse Far a1 ¢, 589%
faadia #REr B #, geaf gewagor

M ¢, Weg a1FF T T (W )
Fr A™rT = &ar = g1 s fifgw
& = FREnt 7 @@ 3gE

AT TPk JHhR -1 g
1. 2.

100 100 1

2 2

£- £

& g 00

*® =®

CellA Coll B CaltA CallB

3. 4.

100 = 100 -

g §

. :

CallA CallB Call A cell8

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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91.
EaRT WIEARIA C F o yfdse &

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

g
g

% apoptosls
% apoptosls

CellA CellB CellA Cell B

g
g

% apoptosis
% apoptosis

Cell A CollB CollA Coll B

BALB/c FN el & gffAeT SHIfA=ET (DC)

@ 1L-10 3UAT IFN-Y garT 39

T T 3l SER p2-ASHIE A ole-
Wea Aqwwr & gHH HRAET ;o8
1L-10 372@T IFN-Y §aRT 39nRa femar
IAT | oA PIRNFAT FHEL I8 Y
sufeafa &, #73ft & 3ist & S
(HEL)-RRRse T HIRNFEE  9sisr
s T CDS' T HRFBT & AT Te-
Fatia Far | O S F 96,
CD8' T FINRFRN F1 LT HfAFT T
¥F AT AT R = | 3T ST
F P e # @ @99 #A
Fwae AT FIRFT IfawTedr gef?

1. DC (BALB/c)'"'*x CD8'T

2. DC (BALB/c) ™x CD8'T

3. DC (B2-microglobulin-deficient) '"~'%x
CD8'T '

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

IFN-TX
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RAYTT A

Dendritic cells (DC) from BALB/c mice were
treated with 1L-10 or with IFN-Y. Similarly,
dendritic cells from PB2-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)™ " CD8"T
2.DC (BALB/c) ™x CD8'T
3.DC (B2-microglobulin-deficient) '*'*x

CD8'T

4.DC (B2-microglobulin-deficient) "™'x

CD8'T

59 & 3yar #f¥w LHE] wH 3T A
§ @ g
(polyspermy) @I f&ufd 3cUewt @il gl
g RN WIOTHIAE g § Fdifh I8 od
FRFWST & 3cUCA AT & foHEH
g & | 3o Teufd & ofder # sga-ar
Sfedl A OSEREOET Foar

fgge= aid & g Iy 3R A

3aeT| A AT

(A)@mwmmm%m

Foed®q 35 werl # god fasg w3
smar & 3R gl @ 3z F WY
T A6 @ &ar aur ¥ TR
WA 3R & e G@rT AR
&r Sl

(B)@mwmmymg,m

TelFa®y 33 Fel w1 {ed fawd g
Ser ¥ 3R U] W S F owy
FaRd @E @ aar dur ¥E  fhar
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AREIH T & qfedE SaRT FAATT
fr e & |

(€) oG N YA Tobe  HivIH

afffpar  Sowww ISl @
FAATIT @ ey

(D) Feg 37aT 37Ual dohe HioTh JATHAT

92.

URRRE T e’ AR i S
g1

IUFT H F PA-H T GT 8 2

1. (A) 3R (©)

2. (A) 3R (D)

3. (B) 3R (C)

4. (B) 3R (D)

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 seéa urchins:

(A) the fast block is immediate and causes the

egg membrane resting potential to
rise which does not allow the sperm to fuse
with the egg and is mediated by an influx
of sodium ions. '

(B) the fast block is immediate and causes the

egg membrane resting potential to  rise
which does not allow the sperm to fuse
with the egg and is mediated by an
efflux of sodium ions.

(C) the slow block or cortical granule reaction is

mediated by calcium ions.’

(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/



93, & HAET A, 3T FR&HC A S
AHATT: SNIFEer & T & 7Y
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H g & A F @ fear Imm
feufas gaar & yaurar & gRae &
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1. Jeafd ARa FAREHT 3w @

HIRIFRT A gfaeg g6l FAT @ g,

AfFer oot M RN a 99

oAt & PROT 39 FIATaor H ufas

o= & yfa wfafsar qufdr & |
aﬁwgsﬁa z’rarﬁramaa@n?rw

“qﬁmwﬁﬁwml

AT FIRHT AT ardEor # fdegaa

7% ®IRERT F g A JEd 3R

sq 0 & diefia g offmr @

forsoT ety

INRT FRFT 3= e FfREET H

yfaeg 9edl &I §av W@ § 3R T

R Geae & Bir 8 Rafa

& ST v Pweey A

FT g o9 fF gyey &9 & ol e &

= F 3T 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?

93.

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

S/46 BJ/13-3AH—3A
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2.

3.

4.

94.

positional information of their environment
by becoming leg tip cells—ie., claws.

The transplanted cells are determmed 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.

gz N WREE WM IR FgF
et & Fuea fpw v AT qOor
gael & 39 Rt (A-D) # & Sl
qRone Tl

wfady &7 | gar & gIar 3ded
TRAF Foqh
(1) &y AT SEFcadr | SEFdl
SV
(2)| 1Y SrEEeaET | ST RIS (AR
e FG
(1)| #rE S c il oo I SECAIRE I
T
(2)| HrEY STETcaT | ST GABIRIBIV | SEFeadr
(A) YRR FqT FGF B RIRADTC
gufaesy aRade geifdr §
(B) URE =z FgH B R
Eaed IRad= g2l §
() 3R g Hg& N HRAAT
qq%aaqﬁaﬁaa%ﬁﬁr%
(D) 3R g dgh H HIRFT
&racd IRatw aeieh §
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ey uftoma & 95. SIEferr 7 WA el ool WG

1.(4) 3R (D) (Rex, oo et iR e gaan) #
2. (B) 3 (©) 39 BeURGedd!  GRTUNRW & HTAR
3.(A) #F i gt &1 I T wE wierE
4. (D) & Yoot wamrdr oMl 1 3RS T @

- (FFg & Hedt H) s e aww g
94. 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

(A) hairy — paired—> tailless — patched
(B) hunchback —> even-skipped — fushi

newt? tarazu —> wingless
(C) odd-skipped — giant — paired —
Host regions Donor Differenti wz.ng less . .
regions ation of (D) tailless — halry e fushl tarazu —
donor gooseberry
tissue
EARLY GASTRULA 3 PfeT F RFF & Iaw 8yoT H
(i) | Prospective neurons [Prospective [Epidermis I AT F IR RUE 3erwar &
epidermis - 2
- . P ¥ FeraETE T E 2
(ii) | Prospective Prospective | Neurons
epidermis neurons 1. (D) &A™
LATE GASTRULA 2.(A) R (B)
(i) | Prospective neurons [Prospective | Neurons 3.(© 3R ®B)
epidermis 4. (B) 3;nT (D) v
(if) | Prospective.  |Prospective [Epidermis | 95 Segmentation genes in Drosophila are divided
epidermis neurons into three groups (gap, pair rule and segment
polarity) based on their mutant phenotype.
(A) Cells of early newt gastrula exhibit 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 development )
(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 development. (C) odd-skipped -> giant — paired —
v . . wingless
The correct inferences are: (D) tailless — hairy — fushi tarazu —>
b
I. (A)and (D) - goovederty
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 BJ13-3AH—3B
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4.(B) and (D)
97. 9IEAl H FeIellcH® @t & 7T
R N s L N AR geAs PR e &

AT (hCG) AT & ITsHTerT 3R & FAEE Ao qarr Sede
¥ Fe gl &I AH FXaT g1 hCG 2 ¥
S # ScuREdeuly Afenst A (B) BT & faggA #F1A% FINHT RAT-

I dfds s § A% nheG @ oRaEte & TR ad &)

RCT g T S ST WA DM () ety iR aRateior sor
J§ TF AHT ARRAr & ey # e
hCG T FiaReN-3grer & far arr, a (D) WerAfa o andr & 3R &t =

FRIYOT 3FEGA @7l A S wer § THH F T FERa FRRE
for ATl A 3ROor & AT (synergid ) & HEHFT I B

1. mWﬁmwmgﬂ' hCG Wﬁvmmﬁ@raﬁmﬁrﬂ%‘r??

a?rwaw'aﬁ i 1. 4 3R B
2. SARCIAIE TIfSd hCG T 3cUEsT & 2 (® 3R (D)
T §, S WEE T A WRE g o
Hodeld & Ferges giar 2 4 () # O

3. dWHR & RR@ET e frosik
TWOT F AT hCG Y 319TFHar se&r  97. During reproductive development in plants:

grdr g (A) male and female gametes are produced as
4. HUT & e ¥ @S g ¥ v a result of two mitotic divisions after
- meiosis.
Hiafer Sg\Uﬁ'éT 3% SccRerd el & (B) vegetative cells in pollen contribute to
' pollen development.
96. Human chorionic gonadotropin (hCG) is (C) antipodals provide nourishment to
known to facilitate attachment of blastocyst developing embryos.
to uterus. In women with mutation in hCG (D) pollen tube ruptures and releases both the
gene, biologically inactive hCG was formed male gametes in one of the
but implantation occurred. When hCG was degenerated synergids.
immuno-neutralized in the uterus of normal
woman, implantation failed. This suggests Which of the above statements are true?

that for implantation in humans:
I. (A) and (B)
1. biologically active circulating hCG is not 2. (B) and (D)
required. 3. (B) and (C)
2.blastocyst can produce the required hCG, 4. (A) and (D)
which helps locally in uterine attachment.

3. trophoblastic cells do not require hCG for the 98. TATUNNAT F TS F HET AFHU-3T
invasion of uterus. ' N

4. extra-embryonic tissue is not responsible for e fomam, e IE‘\liilgl (2P) e HY
the attachment of embryo to uterus NEAT 3 3T ROT FaT F RETH S
S \

AT @ FAATT T ST &1 ZP3



W wHE ZP WS wgue o g
foreT gesrafes waiawer g3l
FAA-BRT ¥ AT Ageaqdh ¥
fcgercr® JrRIte ST F Aoy
PHAUL-3E I e srees @ 0,
ZP3 mmmiaﬁ?rm‘f#ﬁqw
R ar ar § | e Rfv & e
H A F-d W U WER
har @1 et g wEr

TR @ qd O] H ZP3 W @
e #X Qfaw)

ZP3 & & faresPIeaaeT & ¥
3W FHBT YHIO] HIoT AT & T
3ugeT Hif

ZP3 W& F HITHIRNIOT R F
mmgm#qwm%m
39T Hife

. ZP3 W& & FAwlewniReliavor ey &
IWIc R Y] HIod el & fow
U HifAv)

. During fertilization in mammals, sperm- egg
interaction is mediated by zona pellucida
(ZP) membrane proteins and their receptors
present in sperm membrane. ZP3 has been
identified to be the principle ZP protein
whose post-translational modification is
important for sperm — egg interaction. In a
competitive inhibition assay the sperm is
saturated with either active ZP3 or its
modified forms, before studying sperm-egg-
interaction.Which  of  the following
experiments will NOT inhibit sperm-egg-
interaction

1. Saturate sperm with ZP3 protein prior to use.

2. 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 protein and use it
for saturation of sperm.
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99.

99.

afe wfasifoas & W aieq w, foraer
IR Staaeeer 9T SeaRade
o UH g, 4T § uRgel, Iwormied
SeEg # sifedise fr suftufy #
3T ST ar

I TR B A g W F
FHoRE®RY 3T AGHR TafdaT T 9|
§H 3cUREde T THERI-HLAYOT &Y
IR T R o B g At gm
TERISTIRT ST % BeRaw ¥E e
§3 ST-HR gRifwam)

SieUlflhell & 3TT TUUT ¥ Heasd
ufccal 1 T et e g seeT |
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 biomass' due
to higher rate of photosynthesis. -

2. there will not be any influence of this
mutation on the rate of photosynthe51s
and plant growth.

3. it would show reduced blomass due to
photo oxidative damage.

4. the leaves would be bluish purple in
color because of higher accumulation of
xanthophylls.

100. 350w NBEs BEEor ¥ g

AisH & AR, T IR dwfouwm

Sifeassr w1 3R a &

(A) wiRwLEET 7 sdfFader sier
e e |

(B) oIt 3Fdl (S UIswae 3N
mm)ﬁml

© T yRdEa ‘ _

(D) HRwEehT ATP Tigor & Fed] .

SR R qe et & & s e
el § 2



100.

101.

1. (A) 3R D)
2. (B) 3R (©)
3. I 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) LT e
3. (A)and (B)
4. (A)and (C)

gfaafed Fast & 3Rl 9=

BlEhe OfdFT gl (3E@viiaasr )

CHETACTAE 1 50 S R = L o T

qoHT A 3T B § | FR A

g TRe & v Fe & & s

YT Tl g ?

1. NH," & ¥%iffa so¢ie FiRe-ge
¥ Iguffoas § TUHEERaG @
ST

2. a-mmﬁw@
Jquffergs & TURGRT & J1ar 2l

3. TqH-6-Bepe Jgofieas @
FIRF-ZeT F FAAART & orar &
3R 3T Far &

4. 2" BT = FIRFET H
Javffeges & TUEERT & Sar
gl
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101. The oxidative pentose phosphate pathway
provides the reducing equivalents for nitrite
reduction in plastids (leucoplasts) of non-
green tissues. Which one of the following
statements would be correct for the above
mentioned pathway?

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

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

3. Glucose-6-phosphate is translocated and
moves from leucoplast to cytosol.

4. Triose phosphate is translocated from
cytosol to leucoplast.

102. 9rgat F el hIT FT @aed

1. FIE & 3aRftT F=ar ¢ 3R
& go A AR Far &

2. ®dr SHad H#fIURT w=ar &
3R T go A R e ¥
3. T e F SRR F

4. FIRIAT EdT BT AT T &

102. Perception of blue light in plants causes

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

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

3.inhibition of stomatal opening.

4.inhibition of cell elongation.

103. 9T & oo fasra & wedt 7 Fo
S few amw & '

(A) FeT STl &1 Wl fasE (y,) ol
Ferslt & e goead: @ g
gl

(B) waolrr Har & GRrawel &% (y,) w&a
T & fUw gar g

(C) T 7Bl & HaT Ja fav@ &1 gq
Hfaw a (y,) HET GAHS el B



(D) H&T STl & I&carg fasre (y,) wea ot

1.
2.
3.
4.

# F$ F eI g g

IRFT FUAT AT AT H @ Filar
TAVSTeT TEr &2

(A) 3R (©

(B) 3Rk (D)

(C) 3R (B)

(D) 3R (A)

103. Following are few statements regarding water

el e

potential of soil.

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

(B) The osmotic potential () 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. T 3 3FA 3R Teheiss F

FT gaEt A @ Hler-ar wér g2

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’

1050 MRRAT AN HEfERIw

105.

106.

IR0 H W A U
R A 75 el o ggEeT e F
T 3uger e @@ € | 3Ra Afsv
o e & @ Fia-dr R ol
Thae IR A WA F A F B
39T H o IS §9

Hqaifge # gehrer A g F@ F FROT
ol 3TeRTINERY

Taltge A B 3R & W
# el meniRehr |

qaifgg #r R A G WA F FROT
Y 3TeRTRERT

G gfcadr fr meiRe

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.

Y Ao A, TIFH FNHT eIl
3erT a9 gat ¥ Uy wiee e &1 @
FRE ST 3 JHelo-3er@T ool gait &
Faldr w1 FPINT S &
$ecedfhet-3 (F§-CSF), HiOHTul-ggasiisi
FicT APMROT FRF (GM-CSF) 3R
TRIROT FRF (G-CSF 3721 M-CSF), &
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TF GM-CSF3s A& &, feeagies

PREEt @& dewm #§ wadd @

sean| ST ST fF e # 4 Fia-

| HE &

1. 7 PREET @ oFEr dr
AT R AT O 3R
Teafaal $r d&a1 gT JwEh.

2. OOt f P @ e
R, AT geashforat $7 4.

. gEasie @1 wE sfafia @

4, wE Tl A gER B HREET
F AT ST |

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 celis will be normal in number while

granulocytes and macrophages will  be

deficient in number.

2.Granulocytes count will be normal but not of

macrophages.

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

types.

107. #% afdad g Fath wafaar @

qfRg an wfeior ¥ gar ger F @@

ﬁé@ﬁgﬂmmwﬁmg%l

F§ Al SeTEe @ IS a IS

Rt (vl # QW 9w e

(A)WWWW
s W

(B) - TehrE afargs W

(C) Na'/K* ATPase
(D) Ca**ATPase

107.

g Afow F 3T deR A uEhT
IE9E & fav 3WEd & d Hla-a1 FROT

&1 T &7
1. #F (A)
2. (® 3N (©
3. () IR (D)
4, HHAF (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)

©
D)

cystic fibrosis transmembrane
conductance regulator protein.
glucose transporter protein.
Na“/K* ATPase.

Ca”>*ATPase.

Which of the above could be the cause for

such a digestive disorder?

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

108.2Y YR & ai SN T o IR FEA

TS S TS Jegfy W 2
FAA FARISS g0 3deAT & ST @M
T Atk WETH AT & FeRuT
=T o1, AgalU T UH FFEs &+
e dRRT w IR
ranefer feorg wfFaf@a fFar am I8
g IR 6 Qe wie-gar # T
forg & sl Hewr3renT @ 3R
AT & B # TR R
ROME Hia-ar gl

weafy god Wear fawE # aRade
aﬁgmmﬁ%am—aaﬁﬁm
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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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109. 3Tl & A\ w9 pRfT Serde,
Wﬁmaﬂtaﬁa@%ﬁm
anﬁaasai&‘wmﬁm-mma’rﬁ@aa
dsT @epgh F reerareRT SRRT frar
T SFESET Hr PAEEedar
mm*mmﬁm
H SFAgET & WEvl A A R
TR FEfAT YR ReTad & gy
&
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fredesRreT, a3 Swueet i geen o
Fer 30w o
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SEUARINAF S BT ol F wh
s feifea g
(C) Sgheriifes  SFwgE, sarRie 3R
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(A)

. (A) AF
2. (B) A

3. (A 3R ©
4. (B) 3k (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)



®
©
D)

halb o e

110.

(B)

©

)

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)

Terat F T AT TeogH S ugde
ﬁ?@lwwﬁmma?
v B W ORA F Headd Hle
IqASH &

Hefaa ¢ afav

SeTHEAT # SgET #r s ffow 3T

=g G & AT FE & A
garaar & fagevor fifSul
ﬂmsnm%;aﬁmaﬁrﬁw,mm

Y
frarefierar ety @i 3R s
fega e Aa g H UgdE SIS

o BT B swed § ¥ FAd

At S 39T BT ST THAT 87
1. (A) 3R (B)
2. (B) 3R (©

TASH @
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3. (©) 3R (D)
4. (A 3R ©

110. A novel enzyme was identified in humans.

uaeH - @ fRameflerar RNAL E@RT.

©

)

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) or (C)
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111.

112,

112.

113.

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.
a case of replicative mode of
transposition.

3. acase of conservative mode of
transposition.

4. aretroposon.

UF Ugqd Sifd #, fawaeh duwe (o
AR W Qe gageaAfert i
fawrpafoal ® aror #wedr ) @
WHIASH SR S wHhar ) Ay o
WS A RyAgeEsar # 'R 1@ ar
e Nl 7 wfetee gt & swia,
HRY  fAIREASIaT W TR

8 .

1.0.5

2. 0.25

3. 0.125
4. 0.0625

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

1.0.5

2.0.25

3. 0.125
4. 0.0625

3:@?&33?%@1‘?(1-6)3:%0&
IS HRFOT G F aRomE A R
= g
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Given below. is the result of a
complementation test for six independent
mutants (1 to 6).
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“+* 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.
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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:

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

Which of the following conclusions can be
definitively made?

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

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

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

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

1. antagonistic interaction.

2. additive interaction.

3. synergistic interaction.

4. suppressive interaction.



116. o= afeepr Sfmmrger (Tracheophyta)
& IR wHE (Divisions) & Hagslr
R OI&TOT @ geer ¥

(A) | (ayarseidrzer ()¥FelsTifa-aRafRia
arfgferer 31T ured
e o ot
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ARrger |
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TEN WA= Y vgaeT Hf:

L. (A)~i, (B) —ii, (C) - iii, (D) - iv
2. (A)~ii, (B) ~i, (C)~iv, (D) - iii
3. (A)=iv, (B ) —iii, (C)— i, (D) -
4. (A)-iii, B)—iv, (C) =i, (D) - 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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[.(A)~1i, (B ) —ii, (C) —iii, (D) - iv
2.(A) -ii, (B ) —i, (C) —iv, (D) - iii
3.(A)~iv, (B) —iii, (C) ~ii, (D) - i
4.(A) - iii, (B) = iv, (C) - i, (D) - ii
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117. Which of the following 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 untii 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. :
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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.

I
m

119.

119.
~ Nomenclature, 2006 (Vienna

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

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

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

frequency; X; = Genetic distance, Y2 =
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

TeAfaE  AWERT F HAST &,
2006 ( e e ), F AR feT A
J Fa-dr  Aienfa (Nothospecies) 82

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

2. Polypogon monspeliensis (L.) Desf.

. Agrostis stolonifera L.

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

(98]

As per the of International Code of Botanical
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. X Polypogon
monspeliensis (L.) Desf.

120. Pt 3 & Rt T A A A 9w
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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 # gA § 17 Jg-Azar oy #
St Be-es aRaest & i
wWd Bl IF GO &9, 2w &
TERET W &E § s s F
Bt §1 Slarsea Rew & amuror @
Haleasr sarEar Fe At wlE (A @
G ) & I Haee fr ugAnT R
(A) TReT, (B) Rem, C)nedy Mary
A, (D) HAEET A egEE A,
(B) wraeme Rftw a@wdw, (F) #1
THEE e 8, (G)2e.

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

121. India has currently 17 biosphere reserves
representing different ecosysteéms. 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), (C), (E), (G)
4.(A), (D), (E), (G)
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122. 4R e aRdsr & duew
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s

Net Primary
Production

Environmental gradient Environmental 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?
1. 2,
5 £s
£ i1
1. ik

Envirenmental gradient Environmental gradient

b
b

Net Primary

Production
Net Primary
Production

e

Environmental gradient Environmental gradient
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1
2
3.
4

123. Environmental

A= FEZE, B=AAIZEY, C=Heaadt
A=FEadt, B=FeiRdY, C=aRfger
A=Aegadt, B=aafgd, C=Relad
A=TAINEEY, B=ATaadl, C=A%igal

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
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124. 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?

1. 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
colour.
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125. Three islands have identical habitat

characteristics. On first island rodent species
A is present at a density 325/km’. Second
island has only species B at a density of



179/km”, On the third island, both A and B
co-exist with densities 297/km? and 150/km?,
respectively. Which of the following can be
inferred from this?

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

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

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

4. The inter and intra species competition are of
the same intensity.

126. 7% Y & Fo gflr vd wffdler
(Sharsieq) TF T gdfiT & qrEaRa
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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:

population

time ———
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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

Effects of intra-uterine development on.

fecundity

cifsws  Shampl @ wffewEt &
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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

2. Reversible integration of plasmid DNA into

of plasmid replication per host cell cycle.

the host DNA

3. Transfer of plasmids to new cells by

conjugation

3A



128.

128.

b .

129.

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

o wwE § R oRT gERAE
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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.
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Green Algae
Arabidopsis
Arabidopsis
Arabidopsis

Tomato

Tomato
Rice
Tomato
Rice

R ¥ AT ey R v O

(A)

(B)

©

(D)

129.
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. (A), (B) 3R (D)

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

3. B) 3R (©) #AF

4. (B) IR (D) FH

Knox genes code transcriptional factors
important for the regulation of indeterminate
growth in plant shoots. These genes also
regulate patterns of development of plant
organs such as leaves and flowers. The figure
represents a phylogenetic tree of the
multigene family in some land plants. The
circles represent genes that act to maintain
shoot apical meristem (equivalent to stem
cells). Orthologues are genes that duplicate
due to speciation and paralogues are genes
that duplicate within a species.
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From the figure, the following inferences
were made.

(A) Multiple gene duplication occurred in

vascular plants.

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

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

(D) Shoot apical meristems are regulated.

by paralogous genes in vascular
plants.

Which of the following represents a
combination of correct inferences?

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

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 offsprmg w1th 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 a
combination of correct statements?

1. (A)and (B)only
2. (A)and (C)only
3. (B)and (C)only
4. (A), (B)and (C)
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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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is % gfesr RSt o &t o &
qorT # Sgd g Ehfer RS & @y
FEeETH R g RS & A A @
HlA-Ar faedr sarEar yaeT gart afotd
et Y aTS B2

IS Fe & dd & giae RfgEt &
suresT &1 yenfaa feam



2.

132.

133.
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R & v & w g o A TR §U ORacel @ der &
yfclr RBAT #  woRw PEwt 3o 7 Wi oS § | ow g & e
FH & | sy greg fbe v

wfer Rz S g T o f&Fr oo (A)Ehawgm(Archaea) Eﬁ'?_{’ﬁmﬁ'
aes w1 aRafla = Rar / e JHRAT (Eukarya) ¥ ey graieud

feram| &l ,

wiifelr Rfsar gfeler RN & e (B) shawy iR anfdar o gy @, st ¥

e FCr 81, fhet wh & gHRAT v geew #, FE
| 38w @ gl

In order to demonstrate that the long tails of
2 bird © afT 3R R wHEE Q, 3

males attracted females in a bird species,

experimenters captured and cut the tails of AIAHATE Qo7 & Siar] § 3Rt g

‘n’® number of males and monitored the A 2
number of females mated by each male. They q T&’ & 1w A

had two types of controls in the experiment.

(i) ‘n’ males that were not captured g ffoe &F P & T sla-ar

(ii)‘'n’ males that were captured, had their T .
tails cut and then stitched back to attain wer sy gefar &:
(4), B) 3R (©)

1
The males with cut tails mated with a 2 (A). IR (B) FH
significantly smaller number of females than 3. B) 3R () 7A
both the controls. Which of the following
alternative explanations is NOT ruled out by 4 @ I (© 7™ .
the experiment?

the original size.

133.

The stress of cutting tails affected the Eukarya
performance of males.

The time wasted in the capture reduced

mating opportunities of males. Bacteria \ Archasa
Females avoided any deviation from

normal. :

Females chose males randomly.

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

IR e 'g"(’ Cr'ﬂﬁ?{ﬁ-ﬁﬂ gaT H, UG- (C) Archaea and Eukarya diverged from each
FEET dr Rfse duEdr & other after their common ancestor

diverged from bacteria.

3AlL



A}
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

'134.

o A o Fes AY w1 gl
Seee e & A F g urn e R
gt # 3R - fawIy cERT AT e
frar ST THaTl 9fF AT W TER &
fawor @Feor & ofa gEd @ E

frg YPR & WSl AYH H T

wET TfRT aifd W WISl HEE
e fAd % o afedr ey &
THAT B T

ﬁﬁﬁumﬁwﬁﬁﬁwm”

& Tl P
Wﬁmmmﬁﬁzﬁmﬁw@r
q’la?rﬁaﬁr—aﬁ?rm%l

U THT AYE ST 3§ AT ATE ST B
3feafadd wXar § S #es AR afe
fawTor & AT & FAT HIRAFT FeFer
WET T fAHATOT AT B

UH TH AW S AE MHC @ I
foeeR sigen i HFeARFT AT &
T UHT AYF AT 3@ AT ATE ST B
3¥eafdd & § A 3§ TR DA
FIRNAT TAET NEH F AHT AT &,
st @es 3R afedr fawog
IMFGROT F WAy O e e @
S AeAResr W ogw Wy H Far
wée & FfheafFa we # e
&IROT Il 8T |

$/46 BJ/13-3AH—5
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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

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.

135. 9T Fa% Taud H Slageds Hedel

afgr w7 & 3Iuder fRar S@r g

Nageaes Fod A

(A) 3T UIEY HIRAHTT FART A STl ¢
(B) 3T & TURIAROT FFHT el ¢

(C) 37T A FAAROT FFdeet el ¢
(D) & Pet-fiesl igdl &1 FIRAFBT

gy e} §add & fau faawr
a7 S gar gl

g ST & sWed FAAT w e
F ¥ Fla-ar g T8 82

(A), (B) 3R (O

(A), (C) 3R (D)

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

(B), (C) 3R (D)

mow

135. Protoplast fusion is used in plant tissue

culture for various applications.
In protoplast fusion:

(A) naked plant cells are used.
(B) transfer of organelles is not possible.
(C) partial genome transfer is involved.



(D) cells from two different plants can be

i s

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)

136. 3T fdT [T § T - ey

bl i

3R e Wi gRfeT a8 & 2

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

136. Which of the following is a mismatch

el

137.

Ld

concentration
—_—

concentration
_ c——

between the plant drug and its source?

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

s ffor R & O siaar o

AT CaRT WA 3G & THA Fl
e FT A g § 2

ethanol

elhanol 2.

=~ -

...................

concentration

sugar

time ———s time —-»

eihanol: 4. ethanol

concentration
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137. Which of the following curves correctly

1.

represents the process of ethanol production
by yeast?

sthanol

N

concentration

time -~

138,917 AT dF AT Fa T A

-t
.

TAYIHSA SHA {GF Sceet g T |
Afhel  Tg  wAGIASN gfelr  3rrar
il 7w deg 9 i ffow F
A & oS faftt A & wladr wad
¥ fAvAgAe WEle Seg 9reT
e & v gaiftn gl 3R Aderd
g2
3®¢mﬁmnm$(wwa?)ﬂ
3 gl IR |

Wreiedr  fAvAgrast dafld & &@dd

-rwmé;%zﬁwmm4#wmﬁ

FHIH! T Jolelel ( HHOT ) T TN &H
ST § T ART |
5df dIgr & 3uUed 3ieT:Fsielel § el
Uy

Wele!  fAvEgIeEsh dafd & &ad

3 % fow aagess el Ayt

N TANH T YER  F AV §

AT TATRTI



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.

139. Ul & Sldw/Fahl & ecued 4

g $6 HUA fetad &

(A) W dRads F fov wEdEsta
3GeFH BT &l

(B) Wig afader & fau siifeas mawas
gl Bl

(©) JifFa @ wEcHRRAT F AT
AT HTETF il gl

(D) @i, A Td W Redw & fav
SENRE 3F 3maEs g g

A DT fF IRET st & [T F @
HlT-ar TAST Tl 82

(a) 3R (©)

(B) IR (D)

(a) 3R (D)

B) IR (C)

Wb
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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 s
development.

(C) Auxin to cytokinin ratio is very
important.

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

required for  shoot

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)

140. FIUfAF FYH & TH GG H IR
gt A fasnista fhar I 1 WIE |
& FAaugael ® A gfde & @y
ET S T WAHE 2 # KLH & 9y
g frar arar) a9g 3 & AaugdaH
N eI KLH & a1y {aa famar amm,
CIC e Co D Cr=Crac A SR o e O | f|
A 4 & Aauggel @ KLHIET
famar o, sAFdHa fhar o, Afea
KLH- fafRrsz cD4" T IRt & @
g wufeq fram ol g sl vt
& dlgar urrd @ W, KLH & @1y
farel feufa & wr o 3R ufa-
KLHIgG wfafds &1 A drRAr & Far
|
g A &F = § @ =g
fafis Segeax &1 A H WE ITHA
¥4

> = greater than, > = greater than or equal to
g ar q

1. Group 1> Group 2 > Group 3 > Group 4
2. Group 2 > Group 1> Group 3 > Group 4



140.

3. Group 2 > Group 3 > Group 1 > Group 4
4. Group 4 > Group 1 > Group 2 > Group 3

A set of neonatal mice are divided into four
groups. Group | 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 neonates were KLH-primed,
thymectomized, but reconstituted with KLH-
specific CD4" T cells. All these mice, when
grown adult, were challenged with KLH and
the anti-KLH IgG antibody was measured in
sera.  Which of the following is the correct
order of 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

141.

141.

TRl PET IHTHHOT Tt TN MR
T HFOT S aRaiser & et
& WEr A F TIT FfT

ST O T fAShyur->ahelol-> GEaamTerT
TAATOT-> e 01> FES A OT-> FATTET
>fReeauiietor> shede 7 wegfaaor

B T T AU qEieed @i

> HTHAVT-D> TSl oT-> feequfiemior
STATA Sl F wrgfaeor
FUAT ﬁw«‘rw—)aﬁé:ré m
FUH> AR ﬁmmr—)aaamw
-N_rsﬂm—)wma—)ﬁmﬁm—)
e 3 sregfroT |

& U T Ao 3efgherh Seue
SYETFET fIEARCT-> Fckel-> Heshaon
STATGA> HoAH0T-> fereqoiigRor>
Sherdler 3 grefertor

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 — subrission to Genbank.

4.DNA extraction — adapter ligation — library
amplification — shearing — sequencing —
finishing — assembly —annotation —
submission to Genbank.

142.f%r 37w & Rl A Heeelr & faw
TH A0 T 7 @l Fr § 3 7l &
HEGF FAFER T TEIEr i TE
HEAT AT ATl T AR 3y
yi GFP-WfARE T & smm &P
mv%ﬁmﬁﬁﬁaﬁruﬁa
[AIOF  TFETTd:  HEAEr qg?n;r
FLIM

1. GFP-WWW@WW
m#mﬁm%mm
LC-MS/MS SaRT faeeryor R s &

2. GFPUIl Hodel W& &1 T Sifder
T # 3P & s &3k Grp
& T gFRIcHS FREET w3
S W e T

3. GFPIIEr W&l &I U TelrsdT (ELISA)
98 W 3T & R gTEr 9fa-GFP
gfafis & @rer vemsar R am=w |

4, IR & GFP HI tF o 9T &
¥ #A T frar an v 3R
FRFET 7 3fFegea frar @



yfy-Grp WAl & @  glawed-
i Sfed &1 LC-MSMS  &@rr
farearyor fRar I

142. An investigator discovers a new receptor for

a known ligand and wanted to identify the
binding partner of the receptor i.e. 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.

. A @ o e F e A

frequency

1.
2.

ast B & 9w A &

SREERET AT A R
Low ralnfall High rainfall
o0 n ﬂ'l 0n

height height
.

éﬁaﬁﬁu%%aﬁﬁ%ﬁv%
FT @ F gEl B FAEd WA
gsE gsaT &, 39 e # @ Hle-ar
giftas fAzawer Tafad T 2
sirwal & o & faw ¢ e
At TepEt A U SrEras-ed et
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3.

4.

waa AR Mwa gw Suar &
Fegraey faeeor
qﬁﬁéﬁmquﬁ%ﬂm

143. The frequency distribution of tree heights in

two forest areas with different annual rainfall
are given

Low ralnfall High rainfall
g 2
s §
3 3
-3 o
E k3
l"ll l 1. 1
height 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.

144, BRET @7 #F wredt @ ar snfadr #r 32

[

4.

1

Fardet & wiw & A iy 1 #
gy ¥ fav 3iEd 3R g
g 162 3R 48 @ a2
¥ AT 36 3R 32 A 5 A
¥ camr o Fagel # aer snfadt &
faawor & dest F P F @ feer At
F7 gHAT BT §?

ot ot aefae w9 RAakd §

sfy 1 ar ae@e & ¥ RJeRa &

SEfFE a2 s A E

aifd 1 35 & ¥ wefy sufa 2

arefers w9 @ faaRa &

aﬁ?ﬂaﬁm%gﬁﬁﬁﬁ‘d%

44. Two species of plants were sampled in 32

quadrats in a forest. The mean and variance
for the occurrence of species 1 were 16.2 and



48 and species 2 were 3.6 and 3.2
respectively. Which of the following
statements about the distribution of the two
species in these quadrats is supported by
these findings?

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

2 is clustered.

3.Species 1 is clustered and species 2 is

distributed randomly.

4. Both species are clustered.

145. Ao fr Rufyai & 3R w OidL-

145,

ORI UL o-FFAN, poereR 3R AR
Fsford deaoit & faezmer g s
| $9 fedeerss & o-dheel, p-arey ik
yafre Qegedaar fpa wawer 220
nm ([8]20) T -35,700, -13,800 3T +3,900
deg cm’dmol” §1 I wifeldwersg pH 10.8
AR 25°C R o-Fselr Fwwor & Regam
AT R | R A ey @ & srgeemsit
o-FBA HR AERF Fehr wewor &
o SRl glar #1 ag grr IR ¥ R

6M IRAT Fr sufPafy & oiferdcerss

T [022 ~14800 deg cmidmol” BT 21 37
IS & o-F5eh FEIOT F whyeT
&

1,37

2. 41

3. 47
4. 50

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

. helix conformation at pH"10.8 and 25°C.

58

Addition of urea leads to a two state
transition between o—helix and random coil
conformation. It has been observed that
[0]2 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
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