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HIT \PART 'A’

P aa Qa;mu?rmammm
HAA: 10% TdAT 2% g1 P/Q H ufaed

refeosd IRIfg fohdelr 82
1. 12.0
3. 80

2. 9.8
4. 10.2

The random errors associated with the
measurement of P and Q are 10% and 2%,
respectively. What is the percentage random
error in P/Q?
1. 12.0
3. 80

2. 9.8
4. 10.2

fhdel MR aliel & ersg CHANCE & 37&RT

A Faredd fRar ST dhar g2
1. 120 2. 720
3. 360 4. 240

In how many distinguishable ways can the
letters of the word CHANCE be arranged?

1. 120 2. 720

3. 360 4. 240

9T 9fadAT & AT DTSR

+ 18 2
57 ? 3X6[-X9
2 = 7

2 7
1. |7 x 2. |x\2
14 14
14 14
3 7 X 4. 2 7
2 X

Find out the missing pattern.

+ 18 2
5N\7 ? 3X6[-X9
2 = 7

2 7
1|1 7%x 2. |x\2
14 14
14 14
3 7 X 4. 2 7
2 X

06.

dIst @ ol & fFele W 3ds o’ F 20%
g 3MTdT H 10% H ghg g g1 oS v

Teled fehclel I[0Tieh & FQamT?
1. 1.20 2. 1.10
3. 1.11 4. 1.09

Seeds when soaked in water gain about 20%
by weight and 10% by volume. By what
factor does the density increase?

1. 1.20 2. 110

3. 111 4. 1.09

T IfAATT 3G X o9l aTell Ha1ash gyoT
Sl f, 3G & TV, & FHAGUCH g1 & Th
FAY Ig & Uh T FAAT (A TUTB) W 3TeAdT
SAISAT { Fgehell 1 AT & HAUES ool G
QI T T gl H T W AISA?

L fa>fs ;s Va>Vg
2. fa>fg ;5 Vg>V,
3. f56>fa; Vg>V,
4 fe>fa 5 Va>Vp

Retarding frictional force, f, on a moving
ball, is proportional to its velocity, V. Two
identical balls roll down identical slopes (A &
B) from different heights. Compare the
retarding forces and the velocities of the balls
at the bases of the slopes.

Lfa>fe s Va>Vg
2. fa>fg ; Vg>Vy
3. f5>fa; V>V,
4 fg>fa 3 Vu>Vp

et e gonfa & ar Qo & o=
Al W §, g oFas aur @iss
OET-3e@T g1 fFassT fr FHEr  grer
aIAraRoT # Sifdd @ 1 &TAAT W ikl
3R HI IIIM?




1. SIS 3T AeS d¢, dfhe 3% T
A9 S & J9 B

2. S 3T Alers Sl fr 34 @, e
GEIERCCY

3. S 3AHT Alers Sl fr 34 @, e
gisg T

4. S 3AHT AL T, AAfchel 3eTch dTehT
A9 S & J9 T

Two cockroaches of the same species have

the same thickness but different lengths and

widths. Their ability to survive in oxygen

deficient environments will be compromised

if

1. their thickness increases, and the rest of
the size remains the same.

2. their thickness remains unchanged, but
their length increases.

3. their thickness remains unchanged, but
their width decreases.

4. their thickness decreases, but the rest of
the size remains unchanged.

T U @ gae #F AR Tomifas et
garT ST a1 diel & w9 foF # gufr
T gl

50
35 35

20

I

party
dT Y W wE-fEt A7 ¥ wlaar s

B
DK

The bar chart shows number of seats won by
four political parties in a state legislative
assembly.

seats

50
35 35

20

|

party

seats

Which of the following pie-charts correctly
depicts this information?

1. i l@
3' ; 4@
fAsTelleRor & @3 12 fhellamd & s=d &t
Uh g # 20 A g ufa Fam ao @,
gush & T H IA:RRT ga g@r’T geaqr Sirer

¥ TR T fr TuEa B R (SE/MAe)

T gl AIgT? (1 .3, = 20 §¢)
1.7 2. 80
3. 120 4. 4

Intravenous (IV) fluid has to be administered
to a child of 12 kg with dehydration, at a dose
of 20 mg of fluid per kg of body weight, in 1
hour. What should be the drip rate (in
drops/min) of IV fluid? (1mg = 20 drops)
1.7 2. 80

3. 120 4. 4

forel 3 & arel FHgel T BT W AeT gIT
egied 3H B @l [@gR WI &1 0 #Agel
Fr od TH T TN F HA T Fr & S
& 39 gfed &I gAR fe@s ¢t &1 e
# @ - T IHIIT SHS ITET &2

ROOF




10.

10.

3. [RooF] 4

1imil

FLOOR

A hall with a high roof is supported by an
array of identical columns such that, to a
person lying on the floor and looking at the
ceiling, the columns appear parallel to each
other. Which of the following designs
conforms to this?

1. ROOF 2, ROOF
) FLOOR FLOOR

3. ROOF| 4 ROOF
FL.OO-R ' FLOOR

T § ¥ F9-97 % Te W W@r A
MAATH I T A T 3AF HET dT R

IS o @ WG & { gATAr 82
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Which of the following graphs correctly
shows the speed and the corresponding
distance covered by an object moving along a
straight line?
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11.

11.

12.

12.

13.
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TH TUROT TV &R H A g IO @
3eqATeT 4:3 § i U gr$ Sfheliest TV A
g T 16:9 &I IfE ekt TV TRl dr
3OS §AE g Al 3ok FUN N eI

I TohcaT gHom?
1. 5:9 2. 5:18
3. 5:15 4. 5.6

A normal TV screen has a width to height
ratio of 4:3, while a high definition TV screen
has a ratio of 16:9. What is the approximate
ratio of their diagonals, if the heights of the
two types of screens are the same?

1. 59 2. 5:18

3. 5:15 4. 5:6

TEIIcHS A T JelogaR e 7 &

FIA-AT HUF G A et 82

1. T gd 1 9RFY g A 1 31T

2. 3T 1S A Th HAAST TS &
T IO T T

3. 22/7.

4. 31s ST & Moy g s B
SRS TS & U & AT H AT

Comparing numerical values, which of the

following is different from the rest?

1. The ratio of the circumference of a
circle to its diameter.

2. The sum of the three angles of a
plane triangle expressed in radians.

3. 22/7.

4. The net volume of a hemisphere of
unit radius, and a cone of unit radius
and unit height.

fRelT ST &7 TS 4.1 km g1 3 TG W T
qel T oSTg HT 1/7 HET AT & Th dC W
TqAT 1/8 AT AT & gAY dC W &l IoT &

Fel ofaTs fohcelr 82
1. 5.1km 2. 4.9km
3. 5.6 km 4. 5.4km



13.

14.

14.

15.

15.

A river is 4.1 km wide. A bridge built across
it has 1/7 of its length on one bank and 1/8 of
its length on the other bank. What is the total

length of the bridge?
1. 5.1 km 2. 4.9km
3. 5.6 km 4. 5.4km

OA, OB, @1 OC 3# Jed & B
ST v dieng #rer gfar =T g1 AB &
A 8 god H BT & A & FA g

A
i B
?
o) C
T OCB T HIT FIT {IIM?
1. 60° 2. 75°
3. 55° 4. 65°

OA, OB, and OC are radii of the quarter
circle shown in the figure. AB is also equal
to the radius.

A
i B
?
O C
What is angle OCB?
1. 60° 2. 75°
3. 55° 4. 65°

12cmadr 1cm T BT F AE & gr Mar
1 Rger F FFFd FA A Bl Wg A
effa foar, &y a3 M Fay =y | Mar

T Samw §
1. 9and 4 cm 2. 9and 10 cm
3. 8and5cm 4, 2and1lcm

Two iron spheres of radii 12 cm and 1 cm are
melted and fused. Two new spheres are made
without any loss of iron. Their possible radii

could be
1. 9and 4 cm 2. 9and 10cm
3. 8and5cm 4, 2and1lcm

16.

16.

17.

17.

18.

18.

T gfFd F9F 75/cL fT T A Teadlard
g N g 3H el BT FFI 75/cL
X T IT W 50% AH AT gl

Toehlglel & Ulell o1 3fefaTdl fehelalr g2
1. 2:1 2. 12
3. 3:2 4. 2:3

A man buys alcohol at Rs. 75/cL, adds water,
and sells it at Rs.75/cL making a profit of
50%. What is the ratio of alcohol to water?

1. 21 2. 1.2

3. 3.2 4. 2:3

T&h Gf9-3hT AT & 3H H AN 9 Bl
39 e &1 A1 3/4 § ST 3y 5@
T ¥ 9FF 9 &/ 97 3% & =

FT §?
1. 36 2. 63
3. 45 4. 54

The sum of digits of a two-digit number is 9.
If the fraction formed by taking 9 less than
the number as numerator and 9 more than the
number as denominator is 3/4, what is the
number?

1. 36 2. 63

3. 45 4, 54

ar e X aAryY & da fr gl 1000 km g
T AfFd X TUET THT 8 AM gars ITaT
Rl Y T AT 10 AM §9 geE
qgAT &1 Y W 46 & fauE & qRad 9
Ul 3 ST §aT$ AT @RI X & T
TAT 4 PM §a emH olear &1 g &
gars I & gNTeT 3tad aifa fararstr &2
500 for.#Y. 9fd ger

250 for. A, gfa ger

750 for. A, 9fa ger

. & I GIATER AT g AT ST HeheT|

w0 DN E

The distance between X and Y is 1000 km. A
person flies from X at 8 AM local time and
reaches Y at 10 AM local time. He flies back
after a halt of 4 hours at Y and reaches X at 4
PM local time on the same day. What is his
average speed for the duration he is in the air?
1. 500 km/hour

2. 250 km/hour

3. 750 km/hour

4. cannot be calculated with the given

information



19.

19.

20.

20.

FIg Tad T AT AT H x% ool
TR HHT FAT F y AT STedr agaar
¢l fFa 1 @y afy § goe W fhder
AT AT 82

(w+1)yﬁ?ﬁ'

(Z+1

100

)y e
(3o + 1) x Tere
) x et

A w e

(@+1

If a person travels x% faster than normal, he
reaches y minutes earlier than normal. What
is his normal time of travel?

1. (@ + 1) y minutes

2. (m + 1) ¥y minutes

3. (ﬁ + 1) x minutes

4, (@ + 1) x minutes

Fx aifd & golel arell U ge@das W A
JUT B U &HgH H Toh W IW H 3R
TG g1 AH afa B & atfa @ et Bl
AE & IW BR W A 40HcA & qar B
30 FeAl # Ugdd &1 A gerEd R ¥
ar 3 fraer d@ifear (Feow) gars &af

1. 30 2. 40
3. 50 4. 60

A and B walk up an escalator one step at a
time, while the escalator itself moves up at a
constant speed. A walks twice as fastas B. A
reaches the top in 40 steps and B in 30 steps.
How many steps of the escalator can be seen
when it is not moving?

1. 30 2. 40

3. 50 4. 60

HI'T \PART 'B'

21. fFat gy ksl @ IuFFddH pH A Ta
S| o 3107 & AT g 3maer Y BN

COooH |COO
= H,*N-CH
H;*N — CH s :
| pKai 2.02 |
CH,CH, COOH
CH, CH, COOH
”pKaz 3.80
Ccoo Coo-
| |
H,N - CH P Hy*N - CH
| pKas 9.94 |
CH,CH, COO~ CH,CH, COO~

1. 2.02
3. 5.98

2. 291
4. 6.87

21. Choose the most appropriate pH at which the
net charge is zero for the molecule from the
data shown below:

COooH |COO
= H,*N-CH
H;*N — CH s :
| pKai 2.02 |
CH,CH, COOH
CH, CH, COOH
”pKaz 3.80
Ccoo Coo-
| |
H,N - CH P Hy*N - CH
| pKas 9.94 |
CH,CH, COO~ CH,CH, COO~

1. 2.02
3. 5.98

2. 291
4. 6.87

22. TATGST Telle H, UTeBsl & IR # fohd I
T el # @ T FYA oA

1. g IRT dcersst & et fig v gsHr &
fadel 0T HelelAd & 7 giav|

2.3vﬁwéwq§ammm%%w
HIg Ueerss qoia: FHsfas a1 quid: der-
ek TERIUT AT gl

3. forel dcerss A der-Als @ 9T & Uy
S 1 AT RAT ST HehaT B

4. 9TeT$8 o 3TThA T AITE fhar o
FehT Bl



22.

23.

23.

24.

Choose the correct statement about peptides in
the Ramachandran plot.

1. Peptides that are unstructured will have all
the backbone dihedral angles in the
disallowed regions.

2. It is not possible to conclude whether a
peptide adopts entirely helix or entirely
beta sheet conformation.

3. The occurrence of beta turn conformation
in a peptide can be deduced.

4. The sequence of a peptide can be deduced.

ferdly 3ifAAfohar &1 ar=araEdr 3R (K,,)
3cUIG U &R T HiGe3i &1 3fgard
BT &1 (K, ) T 3ifRfRar &1 qad Fof
gREde (AG”) & 91 & ey Aedad ¢
AG’ = —RT InK/,

AT Adur AfAfRAT B K, AT
HAA: 10TAT100 &1 AG’ & T & e
FUAT F ¥ PleA-ar TE T2

AG’of A= AG’of B

AG’of A > AG’of B

AG’of B> AG’of A
AG’of A = AG' of B

~owdPE

Equilibrium constant (K, ) of a reaction is a
ratio of product to substrate concentrations.
The relation between (K,,) and free energy
change in a reaction (AG”) is as follows

AG” = —RT In K,

Reaction A and Reaction B have K%, values

of 10 and 100, respectively. Which of the
following statements is correct with respect to
AG”?

1. AG’of A = AG’of B
2. AG’of A> AG’of B
3. AG’of B> AG’of A
4, AG’of A = AG' of B

SIRER SAOH F &1 AfaRad s &1
3UHNT 39 HROT &I §:

1. #TEael & ofFed 37 &I gl ganT
faeTer 3o

2. ATl 7 ofFesd 31 T Figdr &t
Ser|

24,

25.

25.

3. W&d # Aot FideT STFASS T HF
|
4. FAIHISTAT & ATP &ellet |

Excess oxygen consumed after a vigorous
exercise is

1. to pump out lactic acid from muscle.

2. to increase the concentration of lactic acid
in muscle.

3. to reduce dissolved carbon dioxide in
blood.

4. to make ATP for gluconeogenesis.

Rhecdsil & WTAfAS JhrT &l [qaror Fe &

q Sler-ar &ar &2

1. gRAWd & e g & fafs-ade
AT Th T I St H JEIdT e

2. THeeh & wF TOF ¥ g dF FO BIEH!
st & o S

3. 3T gfawd H 3% Fora: 3mafa
Boell UICIAT T TATATHIOT|

4. F&g el & @y 3iex el gfewr &
oIl & a1 v-SNARES 2T t-SNARES
& IYIAF T YaT AT

Which one of the following describes the

primary function of flippases?

1. Help in increasing lipid-protein interaction
in the outer leaflet of the bilayer

2. Move certain phospholipids from one
leaflet of the membrane to another

3. Localize more negatively charged
membrane proteins in the lipid bilayer

4. Cause uncoupling of v-SNARES and
t-SNARES after fusion of incoming vesicle
with target membrane

26. M 3ra®dr # gAgAON WfFes-CDK

afafafer Rex @ 9gad &1 77 39 FRT &

1 AT M 3a®AT #H FAGAON ArSfFelet 1
HRVUT BT gl

2. AT URT G, A HAGAUN ASfFers &1 gelr
TR Shgl &Il B

3. AT M HTEAT H HIEPINIHIOT GaRT
AT 3ugehrs foharfead gl Bl

4, AT M 3GEAT H FAHIEHIReEoT garT
FSaol 3USHls fhalfead gy 2l



26.

27.

27.

28.

28.

Mitotic cyclin-CDK activity peaks in M phase.

This is because

1. Mitotic cyclin is synthesised only in M
phase.

2. Threshold level of mitotic cyclin
accumulates only in late G,.

3. Cyclin subunit is activated by
phosphorylation only in M phase.

4. The kinase subunit is activated by
dephosphorylation only in M phase.

sAfe@e  (DO), sEUTafdcIReT  (DP),
BEARe  (DS) aur grafdeR¥e ifoaRe
(PO) TAT-3FAT T T BIEHICSIAT PlelTSe
(PC) & 'S ¥ gd THiCH e dw

HHAUT dI9, dod HH H &

1. DOPC > DPPC > POPC > DSPC
2. DSPC > DPPC > POPC > DOPC
3. DPPC > DSPC > DOPC > POPC
4. POPC > DPPC > DOPC > DSPC

The gel to liquid crystalline phase transition
temperature in phosphatidyl choline (PC)
lipids composed of dioleoyl (DO), dipalmitoyl
(DP), disteroyl (DS) and palmitoyl oleoyl
(PO) fatty acids in increasing order will be

1. DOPC > DPPC > POPC > DSPC

2. DSPC > DPPC > POPC > DOPC

3. DPPC > DSPC > DOPC > POPC

4. POPC > DPPC > DOPC > DSPC

faffiest U= sl & da oRfEeen

aRage &1 T 3eed0r o & & Sig-ar 7@t

&2

1. PIAPIGST T JHd.gedl ATfoiar Hr
3TGeRITRIT & 3eX IiRaged

2. 3d:gedl Sl & NIl Hepel ooh
qRage

3. difssr & Rfbermr Tare d& IRaegT

4, GARORY NcATSTod AT & FAROHT
3TUTE de IRage

Which of the following is NOT an example of

transmembrane transport between different

subcellular compartments?

1. Transport from cytoplasm into the lumen of
the endoplasmic reticulum

2. Transport from endoplasmic reticulum to
the Golgi complex

3. Transport from stroma into thylakoid space

4. Transport from mitochondrial
intermembrane space into the mitochondrial
matrix

29.

29.

30.

30.

31.

RNA difost Il ¥ e & ¥ Sla-a
STt g

1. miRNATAT $& snRNA

2. MiIRNA a1 snoRNA

3. MRNA T snoRNA

4, tRNA dUr 5S rRNA

Which of the following are NOT transcribed
by RNA polymerase 11?

1. miRNA and some snRNA

2. miRNA and snoRNA

3. mMRNA and snoRNA

4. tRNA and 5S rRNA

RNA HUleeT St Teh ORElol@sg gfshar &

arieeff RNA (g-RNA) #7 Heg & ddel @il

gl 39 ufhar & TN F FY R [eT FuaAt

H ¥ l-ar T&r a8 &2

1. 71fdelas DNA H g-RNA 38R RNA
TuresT wfed grar ¥l

2. t-RNA & TS gRadsT # g-RNA
gfFEafaa g

3. RIS T A AT oliveT 3 Fishar
afFafaa g

4. S 3eTHA TH IR UG g2, 3oThl TH
GEX g-RNA & 39T & Oo: Hutfed fomam
ST HhT Bl

RNA editing, a post-transcriptional process, is

achieved with the help of guide RNA (g-

RNA). Which one of the following statements

about the process is NOT true?

1. g-RNA dependent RNA editing happens in
the kinetoplast DNA

2. g-RNAis involved in chemical
modification of t-RNA

3. This process involves insertion or deletion
of uridines

4. Sequences edited once may be re-edited
using a second g-RNA

TS, TH RNA-WISA Hhel, ST DNA
AU & eRe et & gfdsfawe #
YT T &, § T fafrse
1. RNA @33R DNA gifaest
2. DNA 3R DNA gifarsst
3. DNA f39R RNA gifost
4. RNA fasR RNA giferaet



31.

32.

32.

33.

Telomerase, a RNA-protein complex which
completes the replication of telomeres during
DNA synthesis, is a specialised

1. RNA dependent DNA polymerase

2. DNA dependent DNA polymerase

3. DNA dependent RNA polymerase

4. RNA dependent RNA polymerase

10.5 bp ey WRT & ATY 10 0T W & T oY
efatssof® DNA 307 X faakl DNA 3] &
OR Teh @Y doR Sfd &, dlfeh Teh &rell gocd

S S| 58 §t gl T Arsteh FEAT gEl
1. 105
2. 205
3. 100
4. 105

Consider a short double-stranded linear DNA
molecule of 10 complete turns with 10.5
bp/turn. The ends of the DNA molecule are
sealed together to make a relaxed circle. This
relaxed circle will have a linking number of

1. 105

2. 20.5

3. 10.0

4. 105

Activin

SWRIFT Hehelel T H oot 03T & &
Fia-ar, ‘B'A Afese forar m=ar &2

1. STATS

2. SMAD 6

3. GSK3p
4. SMAD 4

10

33.

34.

34.

35.

35.

Activin

/' —
(o8
In the above signalling cascade, which one of
the following molecules is denoted by ‘B’?

1. STATS 2. SMAD 6
3. GSK3p 4. SMAD 4

JTed AMvor gaer F grafPe gforfaat &
TEIT A AT 39T F O’ drell gfadas
gfaral §

1. If3raRusdT
3. TAvaAgwdY

2. gfafafaseywdy
4. IIRTIRAT

The secondary antibodies routinely used for
the detection of primary antibodies in western
blotting experiment are
1. anti-allotypic
3. anti-isotypic

2. anti-idiotypic
4. anti-paratypic

U AT HIAR Fl Fedl HIAAT A

FTTROT e gear3tt § ¥ Fay aeead:

et grm?

1. 3calel & Yo & afer

2. 3/c HeAH & b H affey

3. wgfFerdiess ITBAEIAgUR & FFAfad
ST & YRR T Afeyr

4. UTHUUTRITaT Hfd Sl & YhrT @ &fa

Which of the following events will NOT

usually lead to transformation of a normal cell

into a cancer cell?

1. Gain of function of oncogenes

2. Loss of function of tumor suppressors

3. Gain of function of genes involved in
nucleotide excision repair

4. Loss of function of pro-apoptosis related
genes



36.

36.

37.

37.

38.

38.
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o # & FHl9-A1 TF 3MET-afgd sig Ay g2
. ¢oreq Sig faw

. SigleH Sig

. o g faw

. Afgol She v

A W N -

Which one of the following is a food borne
toxin?

1. Tetanus toxin

2. Botulinum toxin

3. Cholera toxin

4. Diptheria toxin

fF T wUAT 7 & HlI-aT1 T 872

1. 91513 & IEAISOrETiEdT & e
TEASA]SToleh &l [aehrE giar &

2. IR 30T Erdelierl & 3caTee 8
TEATSIOTSTeTdh JTEAVT 3I31T T &

3. JTARIST gdafaial H Al JIAhge
S & T g3l uR T&de] se
AT TS 3eqera X B

4. AET FIASILE IO &

Which one of the following statements is
WRONG?

1. The megasporocyte develops within the
megasporangium of the ovule

2. Megasporocyte undergoes meiosis to
produce four haploid megaspores

3. All the four megaspores undergo several
mitotic divisions to form female
gametophyte in most angiosperms

4. Female gametophyte is haploid

F& WA A mRNAs St fasfRaa 38 &
X AT TUENeRT & dur e &
=0T aa §, Feda &

1. ST s

2. IMRTAGT TR

3. FIAH gedr fAuRE

4

. Hlglsh dddld hlieh

Certain proteins or mRNAs that are regionally
localized within the unfertilized egg and
regulate development are called

1. gene regulators.
2. morphometric determinants.

39.

39.

40.

40.

41.

3. cytoplasmic determinants.
4. mosaic forming factors.

ey ot g & Qe & fau wifder &
HIRNAI Toh IR Hecaqol gl Toh fafrse
W Hehd TR RPN & HefohaT A HT
HIHLY FHgelldl ¢

1. 9o dr &Ry fafsear

2. AqEIgar

3. WTaTHesT Hehdlel

4. REvE A ishar

Cell to cell communication is important in
development of an organism. The ability of
cells to respond to a specific inductive signal is

called

1. Regional specificity of induction
2. Competence

3. Juxtracrine signalling

4. Instructive interaction

TS ue A g ey sfgcad
Feh URUT TS gl THh foharefier o &r
TEAT & o A & F Fia-ar aEs
e &7

1. Tbx ¥ Td Wnt

2. TPERlA

3. vurceifesd ST

4. FERNsaEe faHT FRE

Apical ectodermal ridge induction is essential
for tetrapod limb development. Which one of
the following is NOT essential for the
formation of a functional limb?

1. Tbx genes and Wnt

2. Androsterone

3. Apoptotic genes

4. Fibroblast growth factor

fordl aIeT AT & SEdcaar ¥ 3icEcadr aeh

ST YaTg % HHUed 9Y & T 7 F oA

AT AT Juid T g7

1. St fheY Breel & R R o= ifRrenr
fAfcaar aur sTegeRIIer Tamar J arfaiier
gler &

2. ST HA dehe & IR-UR Shageddd &
gIhT TN &



41.

42.

42.

43.

43.

44,
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3. STl Ul 9G¥ H gL HIAST HI ColoHAT
fBroel I & IR IR AT §, TH IR IR
3T §F TUT T IR X A §

4. AACAEE F HR-UR gRagsT|

Which one of the following best describes the
symplast pathway of water flow from the
epidermis to endodermis in a plant root?

1. Water moves through cell walls and
extracellular spaces without crossing any
membrane

2. Water travels across the root cortex via the
plasmodesmata

3. Water crosses the plasma membrane of
each cell in its path twice, once on
entering and once on exiting

4. Transport across the tonoplast

QAT STSFARIPIAS TS ATIRAT &
AT HEHS:

1. WAfew tfFar 3l & Saaevor &
for ffeae oo

2. P6B0T P700 T Solareisl TRdgsT
3. MAT Y@l TAAT 37T Y
4. P700 ¥ Wfsiedld deh Solareld IRdgeT

The herbicide, dichlorophenyldimethylurea, is

an inhibitor of

1. shikimate pathway for biosynthesis of
aromatic amino acids.

2. electron transport from P680 to P700.

3. branched chain amino acid pathway.

4. electron transport from P700 to ferredoxin.

e ATt # & wla-@r,  gldrs
YIS & Uochollss JaT I T HIIT oTgT

&2
1. e 2. =arel
3. e 4. ’RffE=

Which one of the following compounds is
NOT a part of alkaloid class of secondary
metabolites?
1. Lignin

3. Tropane

2. Indole
4. Pyrrolidine

e areHicdet Tohd AT H & Ple-ar
TSI HAhH hdeh o haeheid] A I
IR AT §, ST S Haedhl & IUTAdUT &
IRfA% @Ol A 9f@d v gear g2

1. dfefafes o
3. Rgamelareiery

2. tfeufdes 3Fa
4. ecAaT

44. Which one of the following plant derived
signalling molecules induces hyphal branching
of arbuscular mycorrhizal fungi, a pheno-
menon that is observed at the initial stages of
colonization by these fungi?
1. Salicylic acid
3. Strigolactones

2. Abscisic acid
4. Systemin

45. ¥\ Y FaTge 9T hd: TATTHT T S1de

IO & &, 3rmEr 89S & 399 Ig T8 &
Tod AT

o]

tg\qé-ﬁa'{' PR
. gfagAfhios sRE
. §oTHe PRP

A ow NP

45. Serum has essentially the same composition as

plasma EXCEPT that it lacks
1. Albumin

2. Stuart-Prower factor

3. Antihemophilic factor

4. Hageman factor

46. SIEINTRAT & 3E9A & PRUT oo H & Hie-
|1 @ YT grar

CIECAERI

. aFdATT

. fRT faemror

arfgepraehIuTeT

N

46. Which one of the following does NOT occur
due to stimulation of baroreceptors?

1. Bradycardia

2. Hypotension

3. Venodilation

4, Vasoconstriction

47. 3ONTTE @I 5T% TTYT AE F6dT:

1. <graTH
2. afgifrS oo 3maa # g
3. 3T ger

4. 3E AT
47. Vasopressin secretion does NOT increase with
1. exercise
2. an increase in extracellular fluid volume
3. standing
4. vomiting



48.

48.

49.

49.

50.

50.

ST 7 fud MRAFET &1 Ha-ar gaR,
ffEeTfdeT & AFaa & v Scaverd 2

1. SH FS HIRAGR

2. TeehIATRHI-SIT FIfRIeTT

3. A& FIRHRA

4. fAfeqers SHIfHR

Which type of cells located in gastric glands is
responsible for the release of histamine?

1. Mucous neck cells

2. Enterochromaffin-like cells

3. Chief cells

4, Parietal cells

i AT | 7 AT gear g, e

gieedl # faasead: sia-ar geam?

1. @ gFAe n+1 g a4 ar n-1 giav|

2. Th gIAS n+l BN, AT &l ‘n’ AT TH
n-1 grm|

3. & geA® WA g AT ar n-1giar|

4. @1 gIAH FHATY i U7 al n+1 giar|

If non-disjunction occurs in meiosis I, which

of the following scenario is most likely to

occur?

1. Two gametes will be n+1 and two will be
n-1

2. One gamete will be n+1, two will be ‘n’
and one will be n-1

3. Two gametes will be normal and two will
be n-1

4. Two gametes will be normal and two will
be n+1

RdY S 3¢9l & Tohd UfHAT 3Fd &
gRadel H ORufAd e arenr e
3caRadetdl # & Sia-a1 Afageead: g2

. ufRdT 3RS

X-fafeor

. ¥ Tewlie (EMS)

. vfafsas sarse

A w0 N P

Which of the following mutagens is most
likely to result in a single amino acid change
in a gene product?

1. Acridine orange

2. X-rays

3. Ethylmethane sulphonate (EMS)

4. Ethidium bromide
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51.

51.

52.

52.

53.

e (Limnaea peregra) & AW & Felerde I
faRraa #Arqash &, I8 gufafsed &1 afaomad
Flel FHIE Tellel D R A8 § qur amArad
ool AT TAAT  d W AR R
gfaronad (Dd) YhR & TdteT AT F1 #I a1
gAEd O ¥ yHARd Rar Srar g1 3%
F, @dlel A fawsAgeel qAgseAr gisedr &
3fefaTd T gIm?

1 31
3. 1.3

2. 111
4, 1:2:1

Maternal inheritance of coiling of shell in snail
(Limnaea peregra) is well established. The
dextral coiling depends on dominant allele D
and sinistral coiling depends upon recessive
allele d. A female F1 progeny of dextral (Dd)
type is crossed with a male sinistral snail.
What will be the ratio of heterozygous:
homozygous individuals in its F, progeny?

1. 31 2. 1.1

3. 1.3 4, 1:2:1

T & ¥ FT-T7 F colfoAs T@aAarel

FRAFT & fow @dr &2

1. 3dHI F ColfoAS HhrRR gl

2. F gel R St 1 gigd TATIRoT
aifearr el £l

3. 9 IO &l

4. 3 NfAT W H A gia § FifH
fasfaast T R seafed PARHRT B

Which of the following is true for cells

harbouring F’" plasmid?

1. Their F plasmid is non-functional.

2. They exhibit increased rates of transfer of
all chromosomal genes.

3. They are merodiploids.

4. They fail to survive as the chromosomal
origin of replication is inactivated.

T FARIher a o Aarer, Toraepr dohy
3cute Yol Terd § qur fSrad wemsh
HITARIAT HT AT §, 5T T H TGET ¢
1. Sgarel ot

2. FARIBEE g

3. oIerdarer ger

4. ArAeRd darer Tt



53.

54.

54.

95.

55.

56.

An alga having chlorophyll a, floridean starch
as storage product and lacking flagellate cells
belongs to the class

1. Phaeophyceae.
2. Chlorophyceae.
3. Rhodophyceae.
4. Xanthophyceae.

o & & Fa-a1 vhaeuEAar & o @g@r

et 82

1. TEAX HIARIT & ATYT ATelall sTforehl
& d

2. HagaT-=ard faehroisi

3. Pfaewehr owmr

4. HAgell THT &1 AT

Which of the following is NOT true for
monocots?

1. Sieve tube members with companion cells
2. Vasculature atactostelic

3. Tricolpate pollen

4. Vascular cambium absent

freh Rfse gefas o # wa =i,
dUr 3§k WY Sl GHAEUNR AT W
FHSAAG: eI el 8, Fgelld &:

1. 3feJhelh 2. 9IRYAR
3. arRaTfa 4. AT

Individuals occupying a particular habitat and
adapted to it phenotypically but not
genotypically are known as

1. Ecophenes.
3. Ecospecies.

2. Ecotypes.
4. Coenospecies.

e ®yal & @ Faar, Shaa sfagw

a3t & FARAFT F AF-T T Hhoda

Hr AT AT 82

1. SIAPIT STHT & TAX dAT TIAE HATHR
FT U HEIY ¢l

2. g aTER g wiol dreeidr ygfed &
gl Bl

3. @I MR A gig AT el F&ar &
afa & I a9 g g

4. GSTeTel @ 3T Foil 1 Hleea Hfeh
SteeeEar gig # gRofAd g gl
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56.

57.

57.

58.

58.

59.

Which one of the following statements

supports the concept of trade-off in the

evolution of life history traits?

1. Level of parental care and clutch size are
positively correlated

2. Animals maturing early tend to live longer

3. Anincrease in seed size is usually
associated with a decrease in seed number

4. Allocation of higher energy for reproduce-
tion leads to higher population growth

STTHEAT Uelcd & Heldd & & H dN/dt Fr
T@IRT Yeie aRdl & Th

. AR famaeT

. K0T TR d%h

. Ul WeRdET I

. °& TR FH d%

A W N

A plot of dN/dt as a function of population
density yields a

1. rectangular hyperbola.

2. negative exponential curve.

3. positive rectilinear curve.

4. bell-shaped curve.

gigurd A ad Th geliad & faw, Ife
K = 20,000 dar r = 015 & df 3<aad
gfaaresiar T gef:

1. 450 2. 1500

3. 3000 4. 6000

For a species having logistic growth, if K =
20,000 and r = 0.15, the maximum sustainable

yield will be
1. 450 2. 1500
3. 3000 4. 6000

qredl & Hel: WI§ T & HUR R e

H @ Ay giRaEr fr @@y Ao g2

1. 3SUHIESE TS def> SSUTRIaE Yoeh del>
Sfrdrsor wra 1fF> SUrElea BT A

2. <frdrsor mrE A > 3wl T HfA >
3WUTEHIEaE 3G a > ST Eag qSF qeT

3. 3UHTETE YSh Tl > IUMhKICEG TG o >
3sorhieerg e $fA > efidrsor are oA

4. <fidrsor Grg A > 3UEfeag T HiF >
3WTEHIEag o dof > ISUIHIeag e ael



59. Which of the following is a correct ranking of
ecosystems based on the root: shoot ratio of
plants?

1. Tropical wet forest > Tropical dry forest >
Temperate grassland > Tropical grassland

2. Temperate grassland > Tropical grassland >
Tropical wet forest > Tropical dry forest

3. Tropical dry forest > Tropical wet forest >
Tropical grassland > Temperate grassland

4. Temperate grassland > Tropical grassland >
Tropical dry forest > Tropical wet forest

60. =T odl # & -1 “Headl &
HATAT ST 82
1. safageT
3. dfeger

2. SRS
4. FrETAHE

60. Which of the following periods is known as
“Age of Fishes™?
1. Devonian
3. Cambrian

2. Jurassic
4. Carboniferous

61. grEi-arseTeeT YfadA & uRom FeT F @

T ET 87

1. weaelsT faTyer & Tt & Fauear
Frefos I T gl

2. YeaTdeT faTyer U aRuT S AGT FLATI

3. 30 faTyd W T Telld FTE dUT @
AT gl

4, FTHEIT FATET: 3HR H 37d T

61. Which of the following is NOT an assumption

of the Hardy-Weinberg model?

1. Population mates at random with respect to
the locus in question

2. Selection is not acting on the locus in
guestion

3. One allele is dominant and the other is
recessive at this locus

4. The population is effectively infinite in size

62. e el Hodl A HlA-a1 TAAT &
ugel 3fasia & wefOa 82
1. g
3. 9fHAHAT

2. sl
4. TTaS

62. Which of the following geological periods is
characterized by the first appearance of

mammals?
1. Tertiary 2. Cretaceous
3. Permian 4. Triassic
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63.

63.

64.

64.

65.

65.

66.

oIl & &g Ioledard Tholdl W ATHERT T
IR oy T T a3 & e am:
8T gm?

1. a‘g’tr%ﬁ 2. TUhUcailcd
3. Ta<oeC 4. agtlc—rha

In which of the following mating systems
there is likely to be NO conflict of interest
over reproductive success between the sexes?
1. Polyandry 2. Monogamy

3. Promiscuity 4. Polygamy

o Aoy deeiient & fohas gl
AT gfFEafaa a8 g2

1. ELISA

2. HSHW

3. dIg WISCIALT

4, AR FHAATEIOT FEATATIY

Which one of the following analytical techni-
gues does NOT involve an optical measurement?
1. ELISA

2. Microarray

3. Flow cytometry

4. Differential Scanning Calorimetry

FUMH INelsh HfA, Tk Felohl HiA TAT Jerer
e FA & favg 9l 9= & v seems

1| FATE # PA-T il feeafase R 1= g2
1. crylAb + crylAc

2. crylAc + cry2Ab

3. crylAb + cry2Ab

4. cry9C + cry2Ab

Which genes have been introduced in Bollgard Il
cotton to get resistance against cotton bollworm,
tobacco budworm and pink bollworm?

1. crylAb + crylAc

2. crylAc + cry2Ab

3. crylAb + cry2Ab

4. cry9C + cry2Ab

A & ECG &l 3ifhd el [Affiea ar
39T # I §1 T A @ wle-ar vy
ar =gt &2

1. gfga drg dr

2.V, ddrV,drR

3. HAlelsh Ylq X

4. VRAUTVL dr



66.

67.

67.

68.

68.

69.

Different leads are used to record ECG of
humans. Which one of the following is NOT
unipolar leads?

1. Augmented limb leads

2. V; and V, leads

3. Standard limb leads

4. VR and VL leads

FfAFBT F AT mRNAs & 3ufeafa g
§eeT 3EY AR fRar ST HhT @
AT ewor faReyor
RNase T&IT ATHTIT

. YTt HHRIOT

. gIFEdias @AY PCR

> ow N ope

The presence and distribution of specific
MRNASs within a cell can be detected by
1. Northern blot analysis

2. RNase protection assay

3. insitu hybridization

4. real-time PCR

gL G1d & T #AAT FI & S drell eAdq
8T § TH

1. DNA &rer

2. YGRSt argeh ErehT

3. 3USHS EYHT

4. TIFATES ErhT

The tetanus vaccine given to humans in the
case of a deep cutis a

1. DNA vaccine

2. recombinant vector vaccine

3. subunit vaccine

4. toxoid vaccine

ar gwergst & ue fAmor B Rega
HTIAHRIOT JUIATET m/z AT 301, 401, 501,
qur 601 H oMY =M g1 Icersst & IR §
1. 1200 T 1250
2. 1200 &T 1500
3. 1350 T 1500
4. 1250 2T 1350
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69.

70.

70.

The electrospray ionization spectrum of a
mixture of two peptides show peaks with m/z
values 301, 401, 501, and 601. The molecular
weights of the peptides are

1. 1200 and 1250

2. 1200 and 1500

3. 1350 and 1500

4. 1250 and 1350

T WA & HY U § qF JUT 999
T NET & g Ao oy a9 &1 e
JuIATET A9 A fFEd Iha &1 aRads,
A WIS ITR @ q@ qAT 9,
3Td#d gl ThdT &7

1. 280 .7, 9T GAMYUTH

. Il gfaquTdr

340 .7, W 3aeAOTH

. gfadifca A=

A ow N

An optical measurement of a protein is taken
both before and after digestion of the protein
by a protease. In which of the following
spectroscopic measurements the signal change,
i.e., before vs after protease treatment, could
be the maximum?

1. Absorbance at 280 nm

2. Circular dichroism

3. Absorbance at 340 nm

4. Fluorescence value



71.

71.

72.

HIT \PART 'C'

far Fuat 7 3,

A gisgiee, sFARTH auwr RRme el
Al FEansit # e §1

B. gégIo, SFARTH T RRmA  rweh
=gl FEant 7 et
AT HAA: GISgrolel AT SYERIH 7 &1R—¥d
g &l

D. R satgdAt § auwr Qfema #
&Rd giar gl

E. ®ioel-14 ATSeIo-14 & &1Rd giar &1

F. lee -14 sl -13H &7-d 8Iar g

Fft TE YAl F FhSTA o

1. A BdTF 2. B,DAATE

3. A CaaD 4. CEQTUTF

From the following statements,

A. Hydrogen, Deuterium and Tritium differ in
the number of protons

B. Hydrogen, Deuterium and Tritium differ in
the number of neutrons

C. Both Deuterium and Tritium are
radioactive and decay to Hydrogen and
Deuterium, respectively

D. Tritium is radioactive and decays to
Helium

E. Carbon-14 decays to Nitrogen-14

F. Carbon-14 decays to Carbon-13

pick the combination with ALL correct

statements.

1. A, Band F 2. B,Dand E

3. A,CandD 4, C,Eand F

& Syl 7 4,

A Rt FfAfRaT & T@a: ged & v
Had Fofl IRadT HOT gl A

B. 3 3aewr A & e IURET &
s fr IEdeafRar ggEd: faegd-
Fifas gl

C. WY Foll3ll & It ¥ I Aok
AT IHT § F F7 P15 HEY gggdeie
S § AT gTISalelel Y

D. U afdd Jellsger W&l & SferfaRred

H A=A Hgcaqul el ol
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72.

73.

73.

st T HYA FT HASTA G
1. AGaTB 2. BaurC
3. CaurD 4. BIUTD

From the following statements,

A.For a reaction to occur spontaneously
the free energy change must be negative

B. The interaction between two nitrogen
molecules in the gaseous state is  predomi-
nantly electrostatic

C. By knowing bond energies, it is possible to
deduce whether the bond is covalent
bond or hydrogen bond

D. Hydrophobic interactions are not important
in a folded globular protein

pick the combination with ALL WRONG

statements.

1. Aand B

3. CandD

2. BandC
4, Band D

JEIS3-Weld HRAUT & IR H oo IR $U §:
A QTUT ¥ & TAUGS Telic H TosdlT &
EIUI: ITA TUT & 3cddd AT6 ¢
B. N-fY W wfafechisha aur -y ™
FASSIHT Uh A 20-37d9Y ITE$S
@ = —60°(+5), ¥ = —30°(+5) G 3GANT &
foe &1 7 fasehy o ggar o Fhe & 5
TeT$s F HEAUT Fsforet-Fsfoa-toa®
C. oY Yrersst & fav frell iider &
TG 3l & @, ¥ & AT Al I AL &
D. Ush Uerss TATCA-AL-Ar-As-Ai-CONH, (Ar-A,
TTAGAT 31Fel §) Teh AR B-hsell 3arar
€1 A, TUT A; S Efadel HIT B-FSell & THR
& ARG = €
E HYAT & FASA Hl o
1. AdaTB
3. AGaTD

2. Baurc
4. CaurbD

The following are four statements on peptide/

protein conformation:

A. Glycine has the largest area of conforma-
tionally allowed space in the Ramachandran
plot of @ and ¥

B. A 20-residue peptide that is acetylated at the
N-terminus and amidated at the C-terminus
has @ = —60°(+5),¥ = —30°(+5) for all
the residues. It can be concluded that conform-
ation of the peptide is helix-turn-strand

C. The allowed values of @, ¥ for amino acids
in a protein are not valid for short peptides



74.

74.

D. A peptide Acetyl-A;-As-Az-A4-CONH, (A;-
A, are amino acids) adopts a well defined 3-
turn. The dihedral angles of A, and A;
determine the type of B-turn

Choose the combination of correct statements.

1. Aand B

2. BandC

3. Aand D

4. Cand D

qAfdegd f§g 6.5% U Wéla, ST Hiowas 4
SYdr g, W Ufadt & & dfead |W
Merehcll & HeTHuE fhar| 3@ W W AR
TadT 39aR @] R a1 (i) pH 6.4, (ii) 10%
fFereRid, (iii) 10 mM CaCl,, (iv) 40% 3Faferae
Hethe| 3Hh a1 Thgraxor Ua Jfcadr #
QI I 3Theded fhar =T e 3o &
gRUTH g2 T §:

-
8
1

% protein in supernatant
g
1

[ ] [
a b c d
e F T gRomAT &7 e IRt § &
PIA-TT AS3dH YAl fcd FIAT g7
1. a=33FAATH Tethe, b = TR,
c= pH6.4,d=_CaCl,
2. a=CaCl,, b = TerdRid, ¢ = 3T AT
Hethe, d = pH 6.4
3. a=pH 6.4, b = CaCl,, ¢ = 3FAIfATH
gethe, d = TereRTer
4. a=CaCly, b=pH 6.4, ¢ = TR,
d = 3R Tethe

A researcher investigated a set of conditions for
a protein with an isoelectric point of 6.5 and
also binds to calcium. This protein was
subjected to four independent treatments: (i) pH
6.4, (i) 10% glycerol, (iii) 10 mM CaCl,, (iv)
40% ammonium sulphate. This was followed
by centrifugation and estimation of the protein
in the supernatant. The results are depicted in
the graph below:
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Which of the following treatments best
represents the results shown in the graph?
1. a=ammonium sulphate, b = glycerol,

c=pH6.4,d =CaCl,

2. a = CaCl,, b = glycerol, ¢ = ammonium

sulphate, d = pH 6.4

3. a=pH 6.4, b = CaCl,, ¢ = ammonium

sulphate, d = glycerol

4. a=CaCl,, b=pH 6.4, c = glycerol, d =

ammonium sulphate

i & SaweAT 3

6 7
o N
AN, S
1N Cs \
I | c8
2C C4
NN NN
3 9

. gl N TRAT], C4 TUT C5 TEAIiES 37T & g

2. NI TEdTfésh 3 & §; N3 a1 N9 Tefertaet

arRd @l ¥ & N7, C4 T C5 Torsdlel 4 &

3. NI TEdTiées 31Fel ¥ &; N3 Jeferffiel ared

Y@l A §; N9 Feerffiet & C*& Helfdeid N
T & N7, C4TATC5 TosHT & gl

4. NI TSR & §; N3 To[elidleT urRd §@ell &

&; N9 To[eTf@eT & C* & "elfdld N &; N7,
C4 TUT C5 Tomsdld H &l

In the biosynthesis of purine:

6 7
C N
ot W
1N Cs \
| | Cc8
2C ca
NN NN
3 9

1. All N atoms, C4 and C5 are from aspartic

acid

2. Nl is from Aspartic acid; N3 and N9 are

from Glutamine side-chain; N7, C4 and
C5 are from Glycine
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3. Nl is from Aspartic acid; N3 from
Glutamine side-chain; N9 from N attached
to C* of Glutamine; N7, C4 and C5 are
from Glycine

4. Nl is from Glutamine; N3 from Glutamine
side-chain; N9 from N attached to C” of
Glutamine; N7, C4 and C5 are from Glycine

77.

T & FRITIR 9T & 3791 TeoligAl, X aaTY,
T foharur faflsedr @ U AUl ITET
FXAT AT| Sl TeollSAl WX SYAT AT TeallSH
fafafr & Tef@a = e dgas & aqry
3R fRar ar 9 TR gRunA Redad €,

S8l a=¥cH$ 3IYAN, b=FSHAT 3IUIR, T
c=fagor
Protein X ProteinY
100 —| 10—
17.
g 2
a
b a
0 0 b
[S] — [s]—

e U=l H T iA-a1 TEY 872

1. IR s & foT #F Nida X [fdse §
2. PR s & fow A 9T Y fafdse g
3. FTYR S & AT X g v, aEt

fafarse &1 18.

4, RO S & fAT X gar v, =t
fafrse &1

A researcher was investigating the substrate
specificity of two different enzymes, X and Y,
on the same substrate. Both the enzymes were
subjected to treatment with either heat or an
inhibitor which inhibits the enzyme activity.
Following are the results obtained where
a=inhibitor treatment, b=heat treatment and

c=control.
Protein X ProteinY
100 10—

& g
a
b a

0 0 b

[s] — [S]—

Which of the following statements is correct?

1. Only protein X is specific for the substrate, S

2. Only protein Y is specific for the substrate, S

3. Both X and Y are specific for the substrate, S

4. Both X and Y are non-specific for the sub-
strate, S

Rt waeT & e @d SRR safed &
T g St #IRER & A& 3 600g H
HIHAUT garT faewrer fGu amw| srfcerdy #r
AT 100,000g T HTheIe0T fRaT AT 5M
NaCl & @ry Jfiear fashrell o=y qur fiwe
100,000 X 3H9haraor fohar rar| Jifacerdr
H T Wde # F Fia-ar 3URYd gem?

1. ¥ 3 2. TATSHIBNRIA
3. G AT AR 4. HifFea

In an experiment, red blood cells were
subjected to lysis and any unbroken cells were
removed by centrifugation at 600g. The
supernatant was taken and centrifuged at
100,000g. The pellet was extracted with 5M
NaCl and again centrifuged at 100,000g. Which
of the following proteins would be present in
the supernatant?

1. Band 3

2. Glycophorin

3. G protein-coupled receptor

4. Spectrin

GIET ‘A’ & 3ARIRIPIT I & 3egdo
¢d, 38 GFP (A-GFP) ¥ dafaa frar amm|
gfadifta gegAeds @ g f&  A-GFP,
LAMPL & &Y WEEAWIHd gl g
IfPARHIT A, ST H'-ATPase &1 U&h TGHS
g, & sufeafa & A-GFP, LAMP1L & @Y
TETAAIRd el &crl $Hh g, dg LC3
gl & HIY FEEATAIhRe gl &l
T FuaT F F Fia-ar T 272
1. IFANASHT A i spafeafa 7§ A-GFP,
ERTR afegd gt gl
2. A-GFP & ST deh AT & ol
TgNfSar Hr 3maegewdr g
3. ARFAASHT A, ER R A-GFP HY
XIS F H NTEeA el B
4. IPAATSHT A, A-GFP T gAHTOIfHAT
W ARTT I H Ieepelal el &
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O, Production

In order to study the intracellular trafficking of

protein ‘A’, it was tagged with GFP (A-GFP).

Fluorescence microscopy showed that A-GFP

co-localizes with LAMPL. In the presence of

bafilomycin A, an inhibitor of H*-ATPase, A-

GFP does not co-localize with LAMPL.

Instead, it co-localizes with LC3 puncta.

Which one of the following statements is

TRUE?

1. A-GFP targets to the ER in the absence of
bafilomycin A.

2. Autophagy is required for trafficking of
A-GFP to lysosomes.

3. Bafilomycin A facilitates targeting of A-
GFP to the ER.

4. Bafilomycin A facilitates targeting of A-
GFP to the mitochondria.

gRdeas g & TeHAs ‘A’ &l ‘A° &
Ao @ qa qur geard 9ad gRaeash &
0, T 3G TG ATP HT HVUT foio=T gy
3TER AT 37T

A added A added
S @ |
e} C
o A
o o
) =
5 10 15 5 10 15
Time (min) Time (min)
HIT-AT FUT TEY &2

1. NADP* &Y 319ede &l ‘A’ He&fAd T g

2. NADP' &T 39adel AT WIell YguTdr &r
‘A’ HefAT AT Bl

3. Wil YauTar &l ‘A’ Tefdd Tl §
NADP* 319TsT &l gl HT gl

4. o A Weld 9gourdar &, o7 dar NADP*
3T T ‘A’ TETAd T gl

‘A’ is an inhibitor of chloroplast function. The
production of O, and the synthesis of ATP are
measured in illuminated chloroplasts before and
after addition of ‘A’ as shown below

A added A added
@ |

| 2
_— -
=
A
[«
2

5 10 15 5 10 15

Time (min) Time (min)
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Which statement is correct?

1. ‘A’ inhibits the reduction of NADP*

2. ‘A’ inhibits the proton gradient and the
reduction of NADP”

3. ‘A’ inhibits the proton gradient but not
the reduction of NADP*

4. ‘A’ inhibits neither the proton gradient
nor the reduction of NADP*

Gi¥ STH & U HINAHI Tsh YIHA & GRIeT
ATsFailel D-CDK4, Rb T HITHIRGINHIOT T
¢ dur E2F & AU 3R SYAT FT HA Rl
€1 Rb & E2F 39ufed glar § aur S-3maedr
e ffcafda & fharfeag aar &1 W=
‘A’ Fr AfanfRcafda G, HaET YIAA F UFk
T g1 T FYet 7 ¥ Fa-ar g 2
Rb-E2F 31T fshdl &l ‘A’ TEfAd Tl gl
CDK4 fafafar &t ‘A’ defaa #ar 1

E2F &1 ‘A’ BREHIREISHd T Bl

Rb &7 3Ty ‘A’ T &

> w e

During cell cycle progression from G; to S,
cyclin D-CDK4 phosphorylates Rb and reduces
its affinity for E2F. E2F dissociates from Rb
and activates S-phase gene expression.
Overexpression of protein ‘A’ arrests G; phase
progression.

Which of the following statements is TRUE?

1. ‘A’ inhibits Rb-E2F interaction

2. ‘A’ inhibits CDK4 activity

3. ‘A’ phosphorylates E2F

4. ‘A’ degrades Rb

HIART Th el S-37TTAT FHI HITAGR, HITAHT
b & foead WON H ARFBT F Gy
AT T =T (a) G, 31T, (b) G, 31GE, (c)
M 3aEAT| ST HITAHAT F1 I deueara
feéieRa U af@SleT g aregs A fohar o
S-3gEar HIfAFBT H, SN Fed F FgARA
T A, A9 oafald DNA &1 3Tadd #AMET
THTT ¢

G, HIEUT HITAFR—

G, HAEUT HRITAFR

M 3TGEAT HITARTH

. Al G, dUT G, 37aTAT AR

P w b

Cells in S-phase of the cell cycle were fused to
cells in the following stages of cell cycle: (a)
G; phase, (b) G, phase, (¢) M phase. These
cells were then grown in medium containing
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tritiated thymidine. Maximal amount of freshly
labelled DNA is likely to be obtained in S-
phase cells fused with

1. G, phase cells

2. G, phase cells

3. M phase cells

4. Both G; and G, phase cells

fepra S E. coli AT & @y gfdeifas
AWwTelirdeT T A oR, FRARIT T dJele

gl ST 8, deUedld 3799cs | AbTelfFds

SHPI Teh TSHSD §

1. 9T GeNoT

2. DNA TaIvoT

3. UftesivarSeheT HAWUT
4. RNA giforeRst

Addition of the antibiotic cephalexin to
growing E. coli cells lead to filamentation of
the cells, followed by lysis. Cephalexin is an
inhibitor of

1. protein synthesis

2. DNA synthesis

3. peptidoglycan synthesis

4. RNA polymerase

gideIedd: defod 9, @AR & Saad
& YT & T 3T A forr |
gfadifea et & uriy a18:

(a) IMrealT

(b) TeY gfeehr

(c) 3R ER.

SoT AN & T & HA HI ASSIH Ul
feT & O Fia-ar axar &2

1. (@ — (b) — (c)
3. (90— @—(b)

2. ()= (©)—(a)
4. (c)— (b)) — (3

Fluorescently tagged protein was used to study
protein secretion in yeast. Fluorescence was
observed in:

(a) the Golgi

(b) the secretory vesicles

(c) therough ER.

Which of the following describes best the
sequence in which these events occur?

1 (@ —((b)—() 2. (b) = (c)— (a)
3. (¢)—(a)—(b) 4. () — (b)—(a)
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Ig gARead #a & fav fo & qoia: darfea

gRYFd mRNAs TEcHid  dh  fadd g

3AfdT & SIRNPs & @MY el Pre -mRNAs

dheeh # WA W 9§l 38 Mg A &

T, T waer far mar [EdE & pre-mRNA

F Higd FA dTel Teh il HI, [FHHr AT T

3¢ &, IT df 5 A7 3 FAGHS TIal I AT glaar

AT Tl W 3cIRATd fhar 3T

$o HHeT IRUMA fAeiad &

A. ST snRNPs &7 39RYUTd & &HROT alelr
FAGY Tl W 3cdRafdd  Pre-mRNA
heeh H AT @ SIdeT|

B. ST snRNPs 1 3reqdfeufd & RoT et
AT TJAl I 3caRafdd  Pre-mRNA
et d Aad Y s

C. 9f&d snRNPs &1 3ufeufad & RT3 a1 5
JASYUT TJAl T IcaRafdd  Pre-mRNA
heeh H AT @ e

D. §f&rd snRNPs &1 3qafeufd & @RoT 3 a1
5 ASHT Tl W 3caRafdd Pre-mRNA
TSI deh T Ry S

Harrey aRuTAT & FE FASTT B G

1. BaarC 2. AGUTD

3. BdurD 4. ATATC

In order to ensure that only fully processed
mature mRNAs are allowed to be exported to
cytosol, pre-mRNAs associated with snRNPs
are retained in the nucleus. To demonstrate this,
an experiment was performed where a gene
coding a pre-mRNA with a single intron was
mutated either at the 5’ or 3’ splice sites or both
the splice sites.

Given below are a few possible outcomes:

A. Pre-mRNA having mutation at both the
splice sites will be retained in the nucleus
because of the presence of bound snRNPs.

B. Pre-mRNA having mutation at both the
splice sites will be exported to cytosol
because of the absence of bound snRNPs.

C. Pre-mRNA mutated at either 3" or 5’ splice
sites will be retained in the nucleus
because of the presence of bound snRNPs.

D. Pre-mRNA mutated at either 3’ or 5' splice
sites will be exported to cytosol because of
the absence of bound snRNPs.
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Choose the correct combination of the possible
outcomes:

1. BandC
3. Band D

2. Aand D
4, Aand C

foet et &, e aRreufas 3rqare deaAst &

T 3TEIRG FIRE FT offea aReoeT 8o

AT T &1 A T A &

(i) CHP — 3eJdTe’ T THhT HeHAS

(i) LTM - 9IRS FIS R REOIAH F AT B
(i) PTM — RETET FHAGEIOT AT TefAd T gl

(a) 80S
oD 60S
0 40S
Polysome
() Sucrose density fraction
808
OD,¢ 60S
408
(c) Sucrose density fraction
oD. 60S
260 408

Sucrose density fraction

qifordte IR=SfEHT T Herms & @y At
L

1. (i) —a; (i)~ b; (iii) ¢

2. (i)~ b; (i) —c; (iii)-a

3. (i) —c; (i)~ b; (iii)-a

4. (i) —a; (i) - c; (iii) b

86.

Polysome profiling of cells treated with three

hypothetical translation inhibitors is shown in

the plots below. These three inhibitors are

(i) CHP — leaky inhibitor of translation

(i) LTM — arrests ribosome at the initiation
codon

(iii) PTM — inhibits ribosome scanning

(a) 80S
oD 60S
=0 408
Polysome
(b) Sucrose density fraction
80S
OD,q, 60S
408
(© Sucrose density fraction
oD 60S
260 40S

Sucrose density fraction

Match the polysome profile to the inhibitor
1. (i) —a; (i) —b; (iii)—c
2. (i) —b; (ii) —c; (iii)—a
3. (i) —c; (i) —b; (iii)—a
4. (i)—a; (ii))—c; (iii)—b

afdt A, CG TEX 3hd FHEIA: C W

ARTFRT g &, S Alefipa St 1 Awe

F H TS dUH gl IS gaus Sl &

3oolg& U CpG gddi & &I g, adid

At # dffegad gia 81 e 7 ¥ *i4-

T STHT FSSIH SATEAT Il &7

1. grserdisT &1 AfANHOT IoaArad & qTYT
RNA Pol Il & ST &l a8 JhdT, 31d:
yete Sl 3ifeaed R S §

2. gaue ST 3ifAcafda & ERmeT, miRNA
CART ToallsH HTIGCAWST FEarll §9 #
Alefihc gIaT &, 30 TR dRaeh AfeleT
H T A g

3. T ST & PISeT &1F & eI & 3L,
gfeha el & 3eaArasr & 39fEAd CG -
TR 37Tshd AAA: AR el g

4. 3w & H Hgerle 1 AfYet gl
& DNA aifagur 9t & weass AR
THE @ [l & €, 39 YR Sl
IHIFT P FARTT FXT g

In mammals, CG rich sequences are usually
methylated at C, which is a way for marking
genes for silencing. Although the promoters of
housekeeping genes are often associated with
CpG islands yet they are expressed in
mammals. Which one of the following best
explains it?

1. Methylation of cytosine does not prevent the
binding of RNA Pol Il with the  promoter,
so housekeeping genes are expressed

2. During housekeeping gene expression, the
enzyme methyltransferase is
temporarily silenced by miRNA, thus
shutting down global methylation

3. Unlike within the coding region of a gene,
CG rich sequences present in the promoters
of active genes are usually not methylated

4. As soon as the cytosine is methylated in the
promoter region, the enzymes of DNA
repair pathways remove the methyl group,
thereby ensuring gene expression
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CEAYS, Th WA-RNA Thel, H v fafrse
3chA CITEshtesl JfAfafer § ST DNA TVl &
el dicaret & gfdsfads & @Ol w B
e 384 &3 IUTH DNA difes sl & Feer
¢, To Be ot &1 coe & e qorst |
¥ leT-AT DNA GIfaaERT & aores § oot 82
1. SgfFeergst & Aretel H ANGRT e
& fIT AT F TF T ARy
2. AT DNA & AT T&h 3'-OH &Y &r
faEaRa & Tohar Bl
3. CONAYST RT Ioofh TRANUT gH |
4. TAS T Ulharcams dlih F T HIT gl

Telomerase, a protein-RNA complex, has a

special reverse transcriptase activity that

completes replication of telomeres during DNA

synthesis. Although it has many properties

similar to DNA polymerase, some of them are

also different. Which one of the following

properties of telomerase is different from that of

DNA polymerase?

1. Telomerase requires a template to direct the
addition of nucleotides

2. Telomerase can only extend a 3'-OH end of
DNA

3. Telomerase does not carry out lagging strand
synthesis

4. Telomerase acts in a processive manner

gahotral #, gfasfaas & uRee &g sRd
gfohal @ fhaTfead a7 e fafdse
TsfFaa AR feaw  (CDK) wifafafar &
3MaeTear g1 s8% faudid ¥g CDK aifafafer
afdpiadel I Helidg R gfehal & HeRoT
A FGHAd AT gl 30 adiddhdl R TaRa
g9 & & oF & dNW, Adfeg W HaIRd
gl & v gfohal & 9 v & Hidr § Jar
s sTRA gfohal &1 fFarfead 8 & foT
AT TH Hidr § e @l A Fla-ar
HITAHRT T o G, dUT S 3TEAT3T #H 30 CDK
afafafr & Ssoda gaiar &2

1) (2)

CDK activity

|
|
|

CDK activity

1Y
»
1Y
)

88.

89.

89.

@)

CDK activity
CDK activity

(4)
| H [ 1
G, S

In eukaryotes, a specific cyclin dependent
kinase (CDK) activity is required for the
activation of loaded helicases to initiate
replication. On the contrary, this CDK activity
inhibits the loading of helicases onto the origin
of replication. Considering the fact that during
each cycle, there is only one opportunity for
helicases to be loaded onto origins and only one
opportunity for these loaded helicases to be
activated, which one of the following graphs
best depicts this CDK activity in G; and S
phases of the cell cycle?

G, s

0 )
> 2
3 =
3 °
s V;
g o
[ ] (1 1
G, S G, S
&) 4
z z
E H E H H
5 G
© ©
X X
[a] o
° 1 °
G, S G, s
SEUIGAT #, Teh 35 &TR YT 3efshel &S

3ot 3feral & |y SieT S g, wrehe

mRNAsaframﬁgfrl AT 37ghd 31T RNAs

% AT 3H ART ST SAIcm g

1. T fafse RNA @8arat

2. UR-GHSET & gfshar

3. U FHad I3l wgfFerdiess ¥ HRIO
Teh ShgehTalRTaM 3ATSh#OT

4. AT IThA H AT Th RS A & Th
2’ OH ¥ FRIOT T dgehleref 3Tshaor

In Trypanosomes, a 35 base leader sequence is

joined with several different transcripts making

functional mRNAs. The leader sequence is

joined with the other RNASs by

1. aspecific RNA ligase

2. the process of trans-splicing

3. anucleophilic attack caused by a free
guanine nucleotide

4. anucleophilic attack caused by a 2’ OH of
an internal A present in the leader sequence
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arel $S fefddid Yohd foetad i &

A B
a. | Trypanosoma | (i) | 3rgreyRor et

brucei SRt @ saET
FA P &FHaT, T
T 9 gRadr deagn
ITATIRI-AEAT (VSG)
# faEgd aRade
Jfedd = &
faffesT watb &
FATROT & R
Had gRyeradr

AR 3fgera e
HT &, S Sfig &
3T FAET ULt A
Jeolet & &

3o gHTITCLE et
aur =fasy
ToTSHITIEEAT H IR-
IR gfaser aRada
FIh faRel regfehar
I g T eTHar

b. | Plasmodium
falciparum

(i)

c. | Haemophilus
influenzae

(iif)

o & @ FiF-ar T §, Sha qur 39 @9 g
UshA I, aifeh gfcRel Efhar & smr o
GoheTT g2

a—(i), b—(ii), c— (iii)

a— (i), b— (iii), c — (i)

a— (iii), b — (i), c— (ii)

a—(i), b—(iii), c — (ii)

A w0 e

Following are the list of some of the pathogens
(column A) and the unique mechanisms they
employ for evading immune response (column
B).

A B
a. [Trypanosoma | (i) | Capable of employing
brucei unusual genetic

processes by which
they generate
extensive variations in
their variant surface

glycoproteins (VSG)
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b. | Plasmodium
falciparum

(if) | Capable of continua-
Ily undergoing
maturational changes
in transformation to
different forms
which allow the
organism to change
its surface molecules
Capable of evading
immune response by
frequent  antigenic
changes in its
hemagglutinin  and
neuraminidase
glycoproteins

c. | Haemophilus
influenzae

(i)

Which of the following is the correct match
between the organisms and their respective
mechanism to evade immune response?

1. a—(i), b—(ii), c—(iii)

2. a—(ii), b—(iii), c— (i)

3. a—(iii), b— (i), c—(ii)

4. a—(i), b—(iii), c—(ii)

& TS gl iR X qAUr Y F T Felved
EY &1F dUT T DNA JEaT 89 39Ryd
¢ YerdiarsT DNA ceheflehl & 3UdlT & T
gRafda esfys Iy H IR Far Srar &
IR 3TH X T Toldell 3EET &F a1 Y &l
DNA 3fewtle] &7 3UleYd gl deuedrd afgan
X, Y aar H & faxfdcaed Hcdr Fifenrsit
& ofiel FHTIAT I T W gANT X AT gl
Y & @y 399R AT sl ¥9E A gu fH
wS fde-affhaar 78 & e ol #
q Hla-A1, & AT F AE-Telvail AT Hr
ssaad gfafafca aar &2

Cells over expressingreceptor

auk L/

% receptor ligand binding
T

% receptor ligand binding
1

Hormone X HormoneY Hormone X HormoneY

% receptor ligand binding
T

% receptor ligand binding
1

Hormone X HormoneY Hormone X HormoneY
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Two steroid hormone receptors X and Y both
contain a ligand binding domain and a DNA
binding domain. Using recombinant DNA
technology, a modified hybrid receptor H is
prepared such that it contains the ligand binding
domain of X and DNA binding domain of Y.
Three sets of cells over-expressing receptors X,
Y and H were then treated separately either
with hormone X or with hormone Y. Assuming
that there is no cross-reactivity, which one of
the following graphs best represent the
receptor-ligand binding in each case?

Cells over expressing receptor

xJ vl A ,

1

% receptor ligand binding
T

% receptor ligand binding
I

Hormone X HormoneY Hormone X HormoneY

_ 4.

% receptor ligand binding
T

% receptor ligand binding
}

Hormone X Hormone Y Hormone X Hormone Y

WA Y & WY Fhiod eh HSAIT H Teh
NEA X T TfhT 3aTAT & T@T A1ar g1 fmay
gfaee 3cadoel & e, Y BienRfad @
ST &, JAT 39T NEAFHA 3Gy & SATar
gl X qFd g S §, sheeh H TURAAR &
S g, qur arfdw qanr w7y
FAaTe el & ool H IRUIAAT g gl
ot TR e fawat & ufdee 3cdes far
AT

YT A T Y &1 e 3caRada & aife

gfcd@F T gy W oF A« arer
HIEHIITRIUT A8l Tedr|

favg B: & Y & Fgh de TAEAGRT @
H TSTAT I Th UIET L Pl Pisd Hlad
il T Sl & FTY HIRAR IRESHAT ar
STl 81

RYwC: :Id A & Rad aes, S
gifed L & foT Sd & IRAHRHAT I H
HTH TAT g, & Y IRTAHHAT DI STl gl
RYT D: |AFBT # Z-VAD-FMK, T TeH
fAeqd ®oeA FI9 deAsw & & Ty
3qaia fhar Sirar g
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foea er@l 7 ¥ *lA-@r 3Wed f[Awat &
PRAFRT Hr vdcees Tafa &1 Ssoaq
guid AT g7 Y-318T % UUICIfesh Hifuepraft
1 gfafaftea & gl

1. 100
50
ABCD
2. 100
50 _‘
A B CD
3.100 T
50 4 | ‘ \
A BCOD
4100 T
50 +
ABCD

92. A protein X is kept in an inactive state in

cytosol as complexed with protein Y. Under
certain stress stimuli, Y gets phosphorylated
resulting in its proteasomal degradation. X
becomes free, translocates to nucleus and
results in the transcription of a gene which
causes cell death by apoptosis. Stress stimuli
were given to following four different cases.
Case A: Protein Y has a mutation such that
phosphorylation  leading to  proteasomal
degradation does not occur.

Case B: Cells are transfected with a gene which
encodes for a protein L that inhibits the
translocation of protein Y to the nucleus.

Case C: Cells are transfected only with empty
vector used to transfect the gene for protein L.
Case D: Cells are treated with Z-VAD-FMK, a
broad spectrum caspase inhibitor.



Which one of the following graphs best
describes the apoptotic state of the cells in the
above cases? Y-axis represents % apoptotic
cells.

1100 T
50 1
ABCD
2. 100 T
50 +
A B CD
3.100 T
50 4
A BCOD
4 100 T
50 +
ABCD

93. TAH A #H, WA H HITABT-HIRABT ST

WEAT & TR el Fgd A § TU 3eh
YRl oI&TT T B A f6d I E

A B

a | gefe () |ta aRar & f&fees
CECES HITRAPI-RITART
ST AT TR
F  AMCIT  HAdT
AfFeT

TEIRRAPTS 1g->T 8T
War § aw gHEd
fahra Ut gesles &
giret fRreT- IR

TSI

(i)

AAATHATIT

& GEA-GHAEIROT A A

gfeafaa €
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94.

c g3y (i) | caz- IGE g&ol
FIfAPr AT HT
AT T §

0. [ efrea |V

IR-fErea ARt
ST W& S
qETRAPTS 3T
IRAT S FIA I ol

e & & Fia-ar & TaeT §?
1. a—(i), b—(ii), c- (i), d - (iv)
2. a— (i), b (iii), c — (iv), d — (i)
3. a— (iii), b— (iv), ¢ — (i), d— (ii)
4. a—(iv), b — (iii), ¢ — (i), d - (i)

In animals, four separate families of cell-cell
adhesion proteins are listed in Column A and
their functional characteristics are given in
Column B.

A B
a. | Integrin | (i) | Lectins that mediate a
variety of transient, cell-
cell adhesion interactions
in the blood stream
Contains extracellular 1g-
like domains and are
mainly involved in the
fine tuning of cell-cell
adhesive interactions
during development and
regeneration.
Mediates Ca”™*- depen-
dent strong homophilic
cell-cell adhesion.
Transmembrane cell
adhesion proteins that act
as extracellular matrix
receptors

b. [ Cadherin | (ii)

c. | Ig-super-
family

(i)

d. | Selectin

(iv)

Which one of the following is the correct
combination?

1. a—(i), b-(ii), c— (iii), d - (iv)

2. a—(ii), b—(iii), c — (iv), d — (i)

3. a—(iii), b— (iv), c — (i), d— (ii)

4. a—(iv), b — (iii), ¢ — (ii), d— (i)

e eIt & FEv FHIRFET & 359R s
gia-hax 3efr & fear gur dved Qwor
faeawor far squaRa fag=or (C) dur
TR (T) FAHeAN &1 ASSad FidfAeed fole
MO & HiA-AT AT &2



C T C T CT C T

Cleaved PARP | = -‘ - - m -

Cyclin D1 | = -‘ - .- (m -

P53 | = -| - - - |- m

Sonic hedgehog | = BN - m - - (m -

Loading control | = = - - - - - -
1. 2. 3. 4.

94, A student treated cancer cells with an anti-

95.

95.

cancer drug and performed western blot
analysis. Which one of the following blots is
the best representation of untreated control (C)
and treated (T) samples?

C T C T CT cC T
Cleaved PARP | == -l - m - m | -
CyclinD1 | wm -I - . . - . -
P53 | - * -, - - - H
Sonic hedgehog | == J - . o - H -
Loading control | == == - - - - - -
1. 2. 3. 4.

B shIRITr g (BCR) AT T &hITehT ITer (TCR)
& R H fhd T AFT Syt # F Sla-ar
e AE g 2

1. TCR fSreel & @ry §f9 & dur BCR AW
foora §7 & gehe AGT gl

2. BCR & 3/dee, A& TCR yfassl AT
& fow fafdse =gt 84, fRT:_[ MHC
gkl gt & T fafdse &

3. Tohd IRHHUT HI HATead el & o
BCR, Ig-a/Ig-p & HIT g 7T §, SAdieh
TCR, CD3& &dT 8T ¢l

4. TCR&T 31981 BCR &1 gfdste FereT
IAgishard el 3T goel &

Which one of the following statements regarding

B cell receptor (BCR) and T cell receptor (TCR)

is NOT true?

1. TCR is membrane bound and does not
appear as soluble form as does the BCR

2. Unlike BCR, most of the TCR are not
specific for antigen alone but for antigen
combined with MHC

3. In order to activate signal transduction, BCR

associates itself with Ig-a/Ig-B whereas TCR
associates with CD3
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4. The antigen binding interactions of BCR is
much weaker than TCR

3HTWT & AV &, g 3vs HIfASRE qur

3d% Fold “TUHAT-AGTINes IaTATISh”
FgAld gl “TIEUTSR” § Fafod e FoeT
ER IR

A T IAAT & FER Fdel & AT AT
deost & fau aRa &ar 8, s dfFe
Aferwr Ta geT AL Fad |

B.3g 3fady Tur &l Fa&d H TH
cidcigeh U7 & cafeyd gl Y Hehll|

C. 3R #ALI9H H To-lafea g &r &1#ar
ERE

D. sheehel ATTNeral &l YRIA kel T &Teem
36 B

E. SIqEATISh @RI p-hefast aur Hifsa, &t
3carfed g Bl

IWFd FYAT & e T H T Fla-ar

e &7
1. AT D 2. DAATE
3. AJUTE 4, BIUTC

In case of amphibians, the dorsal lip cells and
their derivatives are called as “Spemann -
Mangold organizer”. Following statements
related to the “organizer” were made:

A. Tt induces the host’s ventral tissues to change
their fates to form a neural tube and dorsal
mesodermal tissues.

B. It cannot organize the host and donor tissues
into a secondary embryo.

C. It does not have the ability to self-
differentiate into dorsal mesoderm.

D. It has the ability to initiate the movements of
gastrulation.

E. Both B-catenin and Chordin are produced by
the organizer.

Which of the above statements are correct?
1. Aand D 2. Dand E
3. Aand E 4. Band C

f33er & uffg “gra ol yaeT foRar Ga# 8-
PRAT FHY FET gor F @y FRed
gedfel @fFafad arl g fafr |
JaEH s & v siffgg &y & wa
cheehl &l T SfgeTe &al & 3ieX 3iea-
Jeor Far A IfE Fud it @
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98.

3feeieor - gfed g3, aRuifAa gor M
Iegafeya gl =Ifgu| W f3Aer o g1 afui
T AT 39 9| d@9TeT saread €

A Th affid aReEs & dEr afed 3a6
3T aEdfae Hdr 9T § 319w B

B. PR&ES &I HET Ufodd dAqT HET HET
AU AT A

C. GoeY 3T §oT U “gHIA: FHTAHT AT
g Fifh 3Ts Tl dreyd: TadT SE o
Th Tehel HOT &l & fow @y &
Al fehar Hr|

D. S8l 40T # T, Th HiRer f@gfa
Ui w=ar §, @9cas e afea
gIaT Bl

IRFT arEan3t #d Hia-and @& T

1. ATTA 2. AFAD

3. ATTATATB 4. A, CTUTD

Driesch performed the famous “pressure plate”
experiment involving intricate recombination
with an 8-celled sea urchin embryo. This
procedure reshuffled the nuclei that normally
would have been in the region destined to form
endoderm into the presumptive ectoderm
region. If segregation of nuclear determinants
had occurred, the resulting embryo should have
been disordered. However, Driesch obtained
normal larvae from these embryos. The possible
interpretations regarding the 8-celled sea urchin
embryo are:

A. The prospective potency of an
blastomere is greater than its
prospec tive fate.

B. The prospective potency and the prospective
fate of the blastomere were identical.

C. Sea-urchin embryo is a ‘“harmoniously
equipotential system” because all of its
potentially independent parts interacted
together to form a single embryo.

D. Regulative development occurs where location
of the cell in the embryo determines its fate.

Which of the above interpretation(s) is/are true?

1. Only A 2. Only D

3. Only Aand B 4, A,Cand D

isolated
actual

wol H 3 & PrdTe & AN esardh

T gea3t W faan:

A. TR¥F/ERTEE 3737 St & AP deerss ¥
AT F YSHIU] YT H HGRIT X 2
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B. ff3et, S vsh 3rfshrg W= §, 3iEt &
Y U garia-fafase alis &
A fohar T gl

C. YT 3naRur & fads-gue & SR Th
“9qqT YT ufed gdr &, STel Th
Fiewa-fAeR i sifedioe &t & ofaa
g Bl

D. IP;, ST 10T & 3TA fdig R oete &,
HIRETTH STAT FRAT & Sl ToAHEr vt
sfg@fRemar & aRofaa gar gl

IFT FUAT T FIA-AT GE AGY &2

1. AT C 2. A@UTC

3. AFD 4. BIAD

Consider the following events which occur

during fertilization of sea urchin eggs.

A. Resact/Speract are peptides released from the
egg jelly and help in sperm attraction.

B. Bindin, an acrosomal protein, interacts in a
species-specific manner, with eggs.

C. A “respiratory burst” occurs during cross-
linking of the fertilization envelope, where a
calcium-dependent increase in oxygen levels
is observed.

D. IP3, which is formed at the site of sperm entry,
sequesters calcium leading to cortical granule

exocytosis.
Which of the above statement(s) is NOT true?
1. OnlyC 2. AandC
3. OnlyD 4, Band D

Tl Ol & fawrd & el forr o are

Aot & SR #F AT dua & )

A. 3TAReE HITART GeIHAR (ICM) FT AT
ofieT 3eJel@el FRI Oct 4, Sox 2 TAT Nanog &
Th P T a1 @ Sl gl

B. YL TAT A G, g7 HRATS el
Cdx 2 T Oct 4 3eJelGel HRT I IHfHcTFd
FAT & TAT ICM TT 9P seled H TeTH
EGIGEG I

C. ICM T@UT WIYehReh HIRIBR, Elell Hefer@el
HReE Cdx 2 HT AT A &

D. Cdx 2 31fdeafda & Oct 4 fharfaea & g,
O HIABIN P UIThRE TUT 3
FIRGHET F ICM Feld Ao A g2
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IWITFd FUAT & e GASAT F T Sia-ar

e 82
1. AGaTB 2. AGaTC
3. BETD 4. B@AC

Following statements were given regarding the
decisions taken during the development of
mammalian embryos:

A. The pluripotency of the inner cell mass (ICM)
is maintained by a core of three transcription
factors, Oct 4, Sox 2 and Nanog.

B. Prior to blastocyst formation each blastomere
expresses both Cdx 2 and the Oct 4 transcrip-
tion factors and appears to be capable of
becoming either ICM or trophoblast.

C. Both ICM and trophoblast cells synthesize
transcription factor Cdx 2.

D. Oct 4 activates Cdx 2 expression enabling
some cells to become trophoblast and other
cells to become ICM.

Which of the above statements are true?

1. Aand B 2. AandC

3. Band D 4. Band C

faffea armamst & @@ e & for aRfees
foerm & e e #Af@ed g1 C.
elegans ¥ TATCEIAA ced-3 AT ced-4 Sl &
gyafad fFar Srar §, S 3 ced-9 ¥ FHUMA:
faafya § aur 3ida: EGL-1 & Tdf@ar &
ot #H, Jhdd: HEA FHICH HT ggdr
T Bl 3HG AR T Fuat A @ Hla-an
e aE 82

1. CED-4, Apaf-1¥ T I@dT gl

2. CED-9, Bel-XL & Oy I&T gl

3. CED-3, caspase-3 ¥ TTFT I@dT &l

4. CED-4, caspase-9 ¥ I1FT I@T gl

Apoptosis during early development is essential
for proper formation of different structures. In
C. elegans, apoptosis is accentuated by ced-3
and ced-4 genes, which in turn are negatively
regulated by ced-9 and eventually EGL-1.
When compared to mammals, functionally
similar homologues have been identified.
Accordingly, which one of the following
statements is NOT correct?

1. CED-4 resembles Apaf -1

2. CED-9 resembles Bcl-XL

3. CED-3 resembles caspase-3

4. CED-4 resembles caspase-9
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Oo0Ow>

102.

A
B.
C.
D.

gearer faR & UfdAT BOqST & e
gFI H gAEYadt SiEr fr o cgfFdea v
Jeolea  dffcada Fuma &=ar gl '
WTHd ScaRadt # qeuier fdead sfed &
gFR 1 (JETdH) — 3789

TFH 2 - ThaT

TFH 3 - Tl

TFR 4 (HAEdH) — 3789

et Sfieft 7 & fpea g3 Jd-aifa ScaRade
A4, 3RFd gounT fasrE gfddAe ®r RO

R grem?

1. APETALA?2 2. APETALA 3

3. PISTILLATA 4, AGAMOUS
Individual and overlapping expression of

homoeotic genes in adjacent whorls of a flower
determine the pattern of floral organ
development. In an Arabidopsis mutant, floral
organs are distributed as follows:

Whorl 1 (outer most) — carpel

Whorl 2 — stamens

Whorl 3 — stamens

Whorl 4 (inner most) — carpel

Loss of function mutation in which one of the
following genes would have caused the above
pattern of floral organ development?

1. APETALA 2 2. APETALA 3

3. PISTILLATA 4. AGAMOUS

IR Solarelel IRAg H, Soldgied “Z-
TR H Hafeyd aigdhl & ARY AT
g1 Solaelsl arg 1 ey Aestaa gfaa &

. P680 - PQ, = PQg — Cytbgf - Pheo — PC — P700
.P700 - Ay » A; - FeS; » FeS, — FeSg — Fd
. P680 — Pheo - PQ, — PQg — Cytbgf - PC — P700
.P700 - A; - A, - FeSg » FeS, — FeSy — Fd

et T # & i-a1 T g7
1. AduT B 2.Baurc
3. cdurb 4. ATUTD

In photosynthetic electron transport, electrons
travel through carriers organized in the “Z-
scheme”. The following are indicated as
directions of electron flow:

P680 —» PQ, — PQg — Cytbgf = Pheo — PC - P700
P700 - A, = A; - FeS; » FeS, — FeSg — Fd

P680 — Pheo — PQ, = PQg — Cytbgf - PC —» P700
P700 - A; - A, - FeSg — FeS, — FeSy — Fd
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Which one of the following combinations is
correct?

1. Aand B
3. CandD

2. BandC
4, Aand D

Yh1T TLIATIARTT T gregauies HAfead fag=or

F T il YRRt ¥ TS gl IIguduih

T & YhH & N & AT s Fy o §

A. UTeUauieh Y& & folv COP1, T E3
gfafFafes et St Oide @y & B,
HT 3TaRTRAT gl

B. ehrer &7 3ueAfd i COP1 #1 ¥R-¢fY dhgah
¥ SR gy de FaTa fFar smar R

C. ahrer &1 39fFafa & 379y & fow Corl
EaRT HY5 dIfead giar gl

D. YRR AATgerar gfafshar # afFafed
Teh IeJllel HRb HY5 §l

o TaeE & ¥ FiF-ar q@r g2

1. A BaarC 2. B,CdarD

3. A BT@arD 4. A, CTUTD

Phytochrome-mediated control of photomor-
phogenesis is linked to many other gene
functions. The following statements are made
on the mechanism of phytochrome action:

A. Phytochrome function requires COP1, an E3
ubiquitin ligase that brings about protein
degradation

B. COPL1 is slowly exported from the nucleus to
the cytoplasm in the presence of light

C. HY5 is targeted by COP1 for degradation in
the presence of light

D. HY5 is a transcription factor involved in
photomorphogenetic response

Which one of the following combinations is

correct?

1. A, BandC

3. A,BandD

2. B,Cand D
4, A,Cand D

C, Pl Tsh Th CO, TIGUT T Tshal & ST

Wer%aﬂaaﬁmaﬂﬁﬁmagm C, 9y

% $T Aca Ul Uee] featad HAd &

A.C, Uleal & Ul &l IR T@a §
qUAEAIdE dUT qeTese RIS H A
I Bl

B. uRefy guiATAae HIfRASBT H BIEhISArer
UERIT  FIWFAE  EART AFSANT  CO,
fefisRa & §, T IR HideT 3Fel &3 gl
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C. oiAEAa® & 3dRE WRd H TR Hiaed 3HFc
F NAD-#f0F Teosd AeraiFaaaxor &l
CO, &Y FeFd &Rl &l

D. CO, i & Yeiroe SR & Hicas =@h
CaRT I REUd@R g &

foFsT FaoE A @ Sia-ar @@ g2
1. B,CdurD 2. A,BAuIC
3. A, BAuTD 4. A,CTUID

The C, carbon cycle is a CO, concentrating

mechanism evolved to reduce photorespiration.

The following are stated as important features

of the C, pathway:

A. The leaves of C, plants have Kranz anatomy
that distinguishes mesophyll and bundle
sheath cells.

B. In the peripheral mesophyll cells, atmospheric
CO, is fixed by phosphoenol pyruvate carboxy-
lase yielding a four-carbon acid.

C. In the inner layer of mesophyll, NAD-malic
enzyme decarboxylates four-carbon acid and
releases COs.

D. CO; is again re-fixed though Calvin cycle in
the bundle sheath cells.

Which one of the following combinations is
correct?

1. B,Cand D
3. A Band D

2. A,BandC
4. A,Cand D

qeg-9Teleler  3deafshar & Faad @eT

FYAT H IS

A. FEIT AaTSTAh § HhHAUT & IWI 3HaTed
dfs gfady d@r e Bl

B. I MWToieish { HhAT & WA, IR
dfe gfary franfeaa grar §1

C. STaTo] HehaAUT, FHTET Farfcid FicRet (ETI)
I URT N ol &, TAET IfAHdCAT
3efEhaT W ST gA

D. dfafafee 31Fa & FUAGUT & HROT
AISSHATel A HiFdd NPR1 AIAHT hesh e
Mo FAATART 8l 2l

SRIFT FUAT PT DIeT-AT FITolT Tel §7?

1. ABaarC

2. A,CaarD

3. A BTaD

4. B,CdATD
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Read the following statements related to plant-

pathogen interaction

A. Systemic acquired resistance is observed
following infection by compatible pathogen

B. Induced systemic resistance is activated
following infection by compatible pathogen

C. A bacterial infection can induce effector
triggered immunity (ETI) leading to
hypersensitive response locally

D. NPR1 monomers that are released in
cytosol due to salicylic acid accumulation is
rapidly translocated to nucleus

Which combination of above statements is

correct?

1. A, BandC

3. A,BandD

2. A,Cand D
4, B,Cand D

greul # faerT gRkdged JdUr Yhrer Earafiehior

& faffeet ggel3il & aulel ad HYe e

& & €

A. Sageadedy HUHEeT HIfASHT & oI
Jgefed Qyarer RO gfed g &l

B. Tradler &I¥e 3fAIH (3a1. awor qof
Td ) WAI: dgafcd dvarer fasmor
3T8d A gl

C. ATF Gd dur AfHTA &37 # qivyag ua
ar® & I SToT & Ao gedr §

D. Sliagedcicdl Fush #I et # divar
% 3eY YT F FgETEd HROT vedr gl
TET YAl o Teh Tl SoAdTel faehod oI ot
1. AFATATC 2. ATABJATC
3. AFTBAATD 4. AT ATUTB

Given below are statements describing various
features of solute transport and photoassimilate
translocation in plants.

A. Apoplastic phloem loading of sucrose
happens between cells with no plasmo-
desmatal connections

B. Growing vegetative sinks (e.g., young leaves
and roots) usually undergo symplastic
phloem unloading

C. Movement of water between the phloem and
xylem occurs only at the source and sink
regions

D. Symplastic loading of sugars into the phloem
occurs in the absence of plasmodesmatal
connections

Select the option that gives a combination of

correct statements:

1. Only Aand C

3. OnlyBand D

2. OnlyBand C
4. Only Aand B
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107. UICUBTATAT & AT TAH | H JAT 3397 HId
TECl/THTE/TRTE T 1 7 e G I §

| Il

A | sitedie ) | eifya got
SiroTar

B | Rrea¥ecierg (1) oif &7 el
THT

C | gt (i) | ¢ aftaes

D | ¥farehe V) | drsr sfee @
39T

fArT Y 1 Repedl ¥ de & T8
o H T

1. A (iii), B - (ii), C — (iv), D — (i)

2. A—(iv), B — (iii), C - (i), D — (ii)

3. A— (iii), B — (iv), C — (i), D  (ii)

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

107. Given below are names of phytohormones in
column | and their associated features/effects/
functions in column II.

I I
A | Auxin (i) | Delayed leaf
senescence
B | Gibberellins (ii) | Epinastic bending
of leaves
C | Cytokinin  ((iii) | Polar transport
D | Ethylene (iv) | Removal of seed
dormancy
Select the correct set of combinations from the
options given below:
1. A —(iii), B —(ii), C —(iv), D — (i)
2. A—(iv), B—(iii), C— (i), D — (ii)
3. A—(iii), B—(iv), C— (i), D — (ii)
4. A—(i), B—(iv), C—(iii), D — (ii)
108. Ifg ey IFATUTT H A TIT HI &I I, B ol

T arel AE H AT ST § A arr A A

oel T&d HIRFE (RBCs) 3MRerse @l &, W

AET & RBCs ~¥AH THTIAT giel| & Hefor ooy

HYAT H AT g1 Tehl ¢

A. TR & ToTGHT & JHaaTeffefaiet, aat A
HIRAYSAT & HIY ST HTRATT HRITTA
R

B. Gl & & 3H3ITeffefalel ATET I TelloAT A
IR g, 3o IMRANUT F qRUIAT |
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1009.

C. TET & RBCs & 37ed ATRNUT &7 Ufd-A
3Tl & 36T AT FROT B

D. 1T RBCs &l 3Td 3T2eIVUT Ufd-B
IR & 3T AT H AROTHA F

3WRIFT FYAT H F HlI-A1/F Tad 8/8?

1. ATTA 2. ATUTB

3. AAB 4. CTATD

If in a blood transfusion, type A donor blood is
given to a recipient having type B blood, the
red blood cells (RBCs) of donor blood would
agglutinate but the recipient’s RBCs would be
least affected. These observations can be
explained in the following statements:

A. Agglutinins in recipient’s plasma caused
agglutination by binding with type A
agglutinogens

B. The agglutinins of donor blood was diluted
in recipient’s plasma resulting in low
agglutination

C. Low titre of anti-A agglutinins is the cause
of low agglutination of recipient’s RBCs

D. High agglutination of donor RBCs is the
outcome of high titre of anti-B agglutinins

Which of the above statement(s) is/are

INCORRECT?

1. Only A

3. OnlyB

2. Aand B
4. Cand D

AT AT a1 4 & 6 mm Hg T o<ar

S dl% ¥ 3Tl a1 ORar §, 49y g

ﬁ“ema@ﬁ”aﬁmmgtrls?ravﬁ

FT THTT Tohd [T FUAT H gTdiiad g

A. Id:RaTT & GRI 3fAF FOT cRaeT
ST §CT & aTH HET W a9y 3Td IFd ST
AT A FF T &, &0 gorg @9
HI HRIOIT Fh|

B. 238 & aRTA 3TcRasfa g H g
gRadel Tage JuT aReIssr faEawor
INRAT T cdiold I Thd &, T gadr
qUT oA arfeehr3it & garfad aa Bl

C. AT GH=AT shal &7 Afafafer afgsoRs
e P gaTfAT X THhT B

D. FET df¥hr dF & TUfaAs IFIdT g
fAI30T 9shA & gl 1 aRonA §
QAT T |

SWIFT HYeAT H HIT-ANVY 3UFFT G 8/2?
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1. A4 A
3. BaarC

2. AdUTB
4. ATID

The arterial pressure usually rises and falls 4 to

6 mm Hg in a wave like manner causing

“respiratory waves”. The probable mechanism

of these waves has been proposed in the

following statements:

A. The more negative intrathoracic pressure
during inspiration reduces the quantity of
blood returning to the left side of the heart
causing decreased cardiac output.

B. The changes of intrathoracic pressure during
respiration can excite vascular and atrial
stretch receptors which affect heart and
blood vessels.

C. The activity of medullary respiratory centres
can influence the vasomotor centre.

D. The “respiratory waves” are outcome of the
oscillation of the central nervous system
ischemic pressure control mechanism.

Which of the above statement(s) is/are NOT

appropriate?

1. Only A

3. BandC

2. Aand B
4. Only D

e fog A, st ST SiRAr & a7
Asey 3iFass (N,O) dUT e HAIFESS
(CO) T 3EIRUT 3otk 3T &Id & AUET T
FIRAFT F T & HIRAT FT GETHAS GHT
feEy I §:

Startof
capillary

End of
capillary

Alveolar
partial
pressure

N0
---co

Partlal pressure In blood
|

Time in capillary (sec)

AT Fual # N,O dur CO & FHfwr Aa

fafeag gfdams J A & FROT geaifaad f&d

g

A. &Fd H AT & 9rd N,O Tarfehd:
TSI LT giaT, W & adr S g
& &g ag fed: aeaaRyd gidr ¢l

B. &d & CO & 3=a faeigar ¢l

C. T SR Breeh # COH 3wa farar
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D. %fUehr 3| TUT T&Fd & o N,O T fqaigor
famRor-aRefa AEr Srar gl

IRIFd FUAT H T PIA-TV/A T 8/8?

1. ATTA 2. AQUTB

3. ATIC 4. CcaurD

The uptake of nitrous oxide (N,O) and carbon
monoxide (CO) in the blood of lung alveolar
capillary relative to their partial pressure and
the transit time of red blood cell in capillary is
shown in the figure below:

Startof
capillary

End of
capillary

el
partial |
pressure

N,O
---co

Partlal pressure In blood
|

Time in capillary (sec)

The reasons for difference in the pattern of
alveolar gas exchange of N,O and CO have been
proposed in the following statements:

A. N,O does not chemically combine with
proteins in blood but equilibrate rapidly
between alveolar gas and blood

CO has high solubility in blood

CO has high solubility in the alveolar
capillary membrane

The dispersion of N,O between alveolar gas
and blood is considered as diffusion limited.
Which of the above statement(s) is/are
INCORRECT?
1. Only A

3. OnlyC

B.
C.

D.

2. Aand B
4, Cand D

fAfaT afer T T g9 g AT Haeem H

& HRIOTT AT § STafeh AT &6 TaegaT

3T T &1 3 df¥Er W T Aeddwt

& fafaair @, gl R®, g 1 FdeaAr F

S @A A & T FdeA i 9Rd

HTAT ¥ e FUs F @ A Q0T catead @

qohd &

A. STET EId o9 <IIET Tdgeh diael Q3T &
3TA9T Y TR &I ugEer B

B. TUEY fAedds gge gl df¥err @it #
3T FI ATAHRAT T HA I ¢
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111.

112.

112.

C. Y™ YR A ¥ ol & IR 3maar afed
gId Bl

D. && HdeaT & AT Y@N YR C 3ccker &

3RIFT HYAT H T HlI-T1/F ITed 8/g?

1. AGarB 2. CdarD
3. A C 4, ATAD
External pressure given on a mixed nerve

causes loss of touch sensation while pain
sensation remains relatively intact. On the other
hand application of local anaesthetics on the
same nerve, induces loss of pain sensation
keeping touch sensation least affected. These
observations can be explained by the following
statements:
A. External pressure causes loss of conduction
of impulses in small diameter sensory
nerve fibres
B. Local anaesthetics depress the conduction of
impulses in large diameter sensory
nerve fibres
C. Touch-induced impulses are carried by fibre
type A
D. Fibre type C is responsible for pain sensation
Which of the above statement(s) is/are
INCORRECT?
1. Aand B
3. OnlyC

2. Cand D
4. Only D

AT JAIT-aE] T TS W I a7 &F &

fYerd & ToeT yHE et Y & § wd

FYT Pl Gl

1 9 AF H U9 W Sfaior A i gfee
& 37T @ ¢

2. QAT @Y o GTayoT TS &YaT & 37erdeT|

3. a1 A7 TRC &1F I e JuT afeyor a7
% TSC &1 & GIatumy, aledl  37UTe|

4. ST @ & T & & gt # 3|

The probable effects of lesion of left optic tract

on the vision of a human subject are given

below. Identify the correct statement.

1. Blindness in the left eye but the visual field
of right remains intact.

2. Blindness in the right half of the visual fields
of both the eyes.

3. Blindness in the left half of the visual field
of left eye and blindness in the right
half of the visual field of right eye.

4. Blindness in the left half of the visual field
of both the eyes.



113.

113.

114.

UGIeTel Johe o SAleT TeATear H
TRISEAfd Ty e T geiiar

Cholesterol

§ A

Pregnenolone

§ ser

., sER

11-Deoxycorticosterone
', Mitochondria

', Mitochondria
18 (OH) Corticosterone

., Mitochondria
Aldosterone

A, BTAT C %A fFaer ufafafada sa g2
1. sER, FEIEEIA, 11(OH) SHiféarer

2. FARTOTERT, WRIEA, FIfCehIEee

3. FAHOIH, 3p-Haetaiteilsd, 11(OH) FifeHrer
4. SER, YRR, SIfChIECIT

The following diagram represents steroidogenic
pathway in the Zona Glomerulosa of the adrenal
cortex:

Cholesterol

¥ (4]

Pregnenolone

3 ser

', sER

11-Deoxycorticosterone
., Mitochondria

., Mitochondria
18 (OH) Corticosterone

‘ Mitochondria
Aldosterone

What do A, B and C represent, respectively?

1. sER, Progesterone, 11(OH) cortisol

2. Mitochondria, Progesterone, Corticosterone

3. Mitochondria, 33-pregnenolone, 11(OH)
cortisol

4. SER, Progesterone, Corticosterone

1. gHgIA gfdede aids gid 8, Ud 389 a
30Tel dEr F Yehe AT @

2. wfdeiseT fawagee, s v gfafaf™
AT IR LT IHA FHA FfdAHA
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115.

& @y, RAFAT # 3gAT 76w FifE
d Felfd AT 6T g1 Fehl|

3. gfdeide dr 3URPAfT & HROT FIAT vd
e geanst # ar aorgE s o
AT TIHAT T YUl TH JIHD TIAT &
fov #fde sar 3 &

4. a1 dur fafasy gfdenss favagionat
A ¢l afed gla, W goAs a9
e 3cug 3ufya € 3 ardw aia &

Inversions are considered as cross-over

suppressors because

1. Homozygous inversions are lethal and thus
they do not appear in next generation

2. Inversion heterozygotes, i.e., one copy having
normal chromosome and its homologue having
inversion, does not allow crossing over to occur
as they cannot pair at all

3. Due to inversion present, four chromosomes
take part in the pairing and crossing over events
and make the structure difficult for separation
and gamete formation

4. The pairing and crossing overs do occur in
inversion heterozygotes but the gametes
having cross over products are lethal

T A Ued H Cellell T Th el il AT
Hr AURa a&=ar g1 A s & v IcaRerr
‘B’ Uellel BIET diel & ol 3caRgrl b’ Tellel &
gHTdT &1 38 9dietor & fov F Far veh gganfada
gHTdT DNA RIgsie  (5kb &3) dfisT 3mAT &1
T = gt Ueliel & @Y Hgdted §, T
T fRar aram| gl Ueller 3R DNA faegi &
foT RAYAgse wh 9ey & UF oI IS g
S 5kb 83 AET AT WY FEBRA fRar I
YHIOT YT 100 AT &1 fazesor DNA Rigas
dr 3ufeyfa qur sequieafa & fou fRar o)
gRunH e arferer & 3ifea &

FETUTIRT FAXEY drorarer ST sSorarelm
ey qeq
DNA fests T 39- | 31F- | 39- | 30-
3ufeufa ar Fufa | afeyfa [Fufa| ofFafa
2 R 22 23 27 28
qredt $r qE&IT

3WIFT Y& & IUR R, o1 st &7 &
HleT-AT TG g2
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116.

. 5kb 95 VN ‘B’& ATY FgddaAd gl
. 5kb 83 VT ‘b’ T FgeiedAd gl

A W N P

g, W I disT & fAAvar & Fgalioera gl

A pair of alleles govern seed size in a crop
plant. ‘B’ allele responsible for bold seed is
dominant over ‘b’ allele controlling small seed.
An experiment was carried out to test if an
identified dominant DNA marker (5kb band) is
linked to alleles controlling seed size. A plant
heterozygous for the marker and the alleles
was crossed to a small seeded plant lacking the
5kb band. 100 progeny obtained from the cross
were analysed for the presence and absence of
the DNA marker. The results are tabulated
below:

Phenotype Plant with Plant with
bold seed small seed
No. of pro- |Present |Absent |Present Absent

geny showing
presence or 22 23 27 28
absence of

DNA marker

Based on the above observations which one of

the following conclusions is correct?

1. The DNA marker assorts independently of
the phenotype

2. The 5kb band is linked to the allele ‘B’

3. The 5kb band is linked to the allele ‘b’

4. The DNA marker assorts independently with
bold seed but is linked to the small seed trait

T met E. coli 3cqRadt 9oig 37el@T Ry 3|
3cqRadel & @A & AT g oA
3cafRadt 9Hel @ EMS AT Hielfaed
3cARadetdl & @Y 399R fRar aam, aur
gaadr & fou 3ifea frar wm=m aRoms
faFtaa arifaaT §:

Mutant strain Mutagen treatment

EMS Proflavin

A - +
B + -
C

(Hel ScuRafcial & Joaradt &l +aar g
YedTad 3UeYd 18T A- 7 Afdse fhar aw=r §)

TLTUTYET F TadT DNA R @ifed g gl

. A T ¥ Tadad: DNA Rieds @ifed giar
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116.

3RIFd dqT EMS Ud JFalfdd & oleqofr
3RSl THET & TR WX g8 JHe A
Aol 3caladel &1 &1 FG9d AT?
1. A-favarcaRads
B- Teh &TReh & fAder a1 el
C-agaamafrwa‘m?r
2. A-FAIREdA
B- favaAtcaRader
C-Ush &R & faAder a1 aldeT
3. A- Tsh &R &l faer a1 aidel
B- HAICARadel
C-agsramafrwa‘ltl?r
4. A- GACIRGTT
B- Teh §TReh & [Ader a1 AldeT
C- RvaAcaRada

Three met™ E. coli mutant strains were isolated.
To study the nature of mutation these mutant
strains were treated with mutagens EMS or
proflavins and scored for revertants. The results
obtained are summarized below:

Mutant strain Mutagen treatment

EMS Proflavin
A - +
B + -
C - -

( + stands for revertants of the original mutants
and — stands for no revertants obtained)

Based on the above and the typical mutagenic
effects of EMS and proflavin, what was the
nature of the original mutation in each strain?
1. A-Transversion
B- Insertion or deletion of a single base
C- Deletion of multiple bases
2. A-Transition
B- Transversion
C- Insertion or deletion of a single base
3. A-Insertion or deletion of a single base
B- Transition
C- Deletion of multiple bases
4. A- Transition
B- Insertion or deletion of multiple bases
C- Transversion



117.

117.

118.

foiet T Tk 3T weet foig & T, fassh &
rll AETST & et (1-4) F1 gfafafRca a=ar &

Deletion1
Deletion2
Deletion3
Deletion4

(The bars represent the extent of deletion in
each case)

ae YR (rl1*) & G- HAISIAGT & Feled et
T WAL (+) AT AL (1) & fT AR foig
3ARTT @A d aF) FI, IR AT & [Feg
qeToT foRam SITaT g1 IR AT waifad Bl

a b [c |d

1 + + |+ |+

2 + + |+ |-

3 + - + |-

4 - - + |-
3IWFT & HUR W foig scaRacat &1
ECIGEIEE] T FH &
1. b-d-a-c 2. d-b-a-c
3. d-b-c-a 4. c-d-a-b

The following scheme represents deletions (1-
4) in the rll locus of phage T, from a common
reference point:

Deletion1
Deletion2
Deletion3
Deletion4

(The bars represent the extent of deletion in
each case)

Four point mutations (a to d) are tested against
four deletions for their ability (+) or inability (-)
to give wild type (rll") recombinants. The
results are summarized below:

a c |d

+|+|o

+ |+ |+

slw(n(ek
1

+|+ [+ |+
1

Based on the above the predicted order of the
point mutations is
1. b-d-a-c
3. d-b-c-a

2. d-b-a-c
4, c-d-a-b

et gemae fhaYr Qv & Femeria wiaART
a1 garfdr &
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118.

119.

Y=

M T &1 qUr sgHT WRSar F 11w &
T g faQiveh geffel, geiehr AT Ao |

1. X-TeAaId AT, urfdehar 1/2 g1

2. X-TelfdeId JTHATEY, Idehdr 1/4 gl

3. JrfelargaT 3rorsArer, Wrdehar 1/2 Bl

4. TR s, wrfishar 1/381

The following pedigree shows the inheritance
pattern of a trait.

n

From the following select the possible mode of
inheritance and the probability that the daughter in
generation 111 will show the trait.

1. X-linked recessive, probability is 1/2

2. X-linked recessive, probability is 1/4

3. Autosomal recessive, probability is 1/2

4. Autosomal recessive, probability is 1/3

T 37T Hfr T3l & 39T & AaWad &9
g Ry | At (1-3) 9o aeoia Reast &
37oTeT TAST W g1 AT arfesr & g7 udig &
T & Reas &1 yadr gHg gATar 3w gl

Strain Time of entry
Hfr #1 | met thr str' phe pro
(57) A7) | @5)] GB0)| (45)
Hfr #2 | str’ pur pro his met
(15%) (28 (35)| @5)] (55)
Hfr #3 | pro his met | str' phe
(2°) a2 | (22)| (42) | (47)

SR 3Mehsl & ITANT H, E. coli AU W

ﬁ?ﬂﬁé?ﬂ'é‘rwa:rqaﬁm?rﬁ

met-thr-str’-phe-pro- pur h|s
pur’-pro-his-met-thr-str’-phe
str'-pur'-his-met-phe-pro-str’
his-met-phe-thr-pro-str'-pur’

PR



37

119. Interrupted mating experiments were performed 1. Nematoda and Annelida: continuous muscle
using three different Hfr strains (1 -3). The three layers in body wall, unjointed legs and
strains have different combinations of selectable nephridia being nematode characters while
markers. The time of entry for markers for each haemocoel, trachea and dorsal tubular heart
strain is shown in the table below: being annelid characters

2. Annelida and Arthropoda: unjointed legs and
Strain Time of entry nephridia being annelid characters while
Hfr #1| met thr str' | phe | pro claws, jaws, haemocoel, trachea and dorsal
5 | A7) | (25)] (30)H| 45) tubular heart being arthropod characters
Hfr #2| str" pur pro his met 3. Arthropoda and Mollusca: unjointed legs
(15| (28)| (35)] (45)| (55) and nephridia being mollusca characters
Hfr #3| pro his met | strf phe while claws, jaws, trachea and dorsal tubular
) (12| (22)] 42 | @7) heart being arthropod characters
4. Nematoda and Arthropoda: continuous
Using the above data, predict the correct seque- muscle layers,  unjointed legs  and
nce of markers on the E. coli chromosome. nephridia being  nematode characters while
1. met-thr-str™-phe-pro-pur'-his claws, jaws, trachea and dorsal tubular
2. pur’-pro-his-met-thr-str'-phe heart being arthropod characters.

3. str'-pur'-his-met-phe-pro-str’
4. his-met-phe-thr-pro-str'-pur"

121. e sgaeureAs O gdadiiedr & gfadas
120. URucH & fgeraeT Sifaq ol § e fear g &1 yfaafeca swar g
| & W, gah, IRl LAYV, JSE
m wE qﬁ’ T WRHfeT A Hod Cmex_)@ Secondary Phloem
92ft R &1 SR ST il o A Gl Apical Meristem¢—.  pith Rays ——> \>®/ !
S AT ST gl N —>@ / SR condany ifen:

1. Mo Tur Wfasn lR-fAfca # dad

arel X, 9T | & W qAr gFE
MAHH & &T0T § STafeh TFaaer,
QYOS FUT JSE FAfIhTS ged Faferst
& 8T gl

2. Uaferer dur d@fure: foer afer & &), qor
geFeh UaAToIST & of&ToT § STafeh U, Siels,
TEFAIET, QAU AT YSEIF AfIhTS ged
IfgTe & oI8ToT &

39UFT ISl & YR W A, B,CIUT D &
Safeld T3f &1 Wel YideAted et faehent
H A Fla-a1 T §?

1. A 3IYeld, B - Ielig, C - Hagail, D — T
2. A—Y9elld, B — IcRTYelI, C — Hagell, D — ST
3. A—3M, B - IR, C - Yelid, D - Hagel!
4. A—MT, B—qelid, C — IR, D — Hageir

3. T Fer W: e G & &% g 121. The following schgmatic dia_gram represents
©3 . . secondary growth in the angiosperms.
goFh FgHATIA & ofeToT § SAafh dal,
SIS, @AYV AT s3I Al e conex_>®
T - Secondary Phloem
'\':IﬁTqI'E\" a; FT&TUT %I Apical Meristem, Pith Rays ———> \)( : )/ Y
4, Uﬂ'ﬂ'aljﬁ' aar m W ﬂ'?ﬁ q-\ré-, ‘I:a'FIT / \SecondaryXylem
m a; ﬂ'\l" H?JT T f cﬁ\: a; a_a:rUT g_ Procambium _>®
i o, 3 'g;’ RATHTe W o Based on the above scheme, which of the
Afors geg Afiurg & &80T g following options represents the correct identity
of cambia labelled as A, B, C and D.
120. Peripatus is an interesting living animal having 1. A —Inter-fascicular, B — Fascicular, C —
unjointed legs, nephridia, haemocoel, trachea, Vascular, D — Cork
dorsal tubular heart, claws, jaws, continuous 2. A — Fascicular, B — Inter-fascicular, C —
muscle layers in body wall. This is considered Vascular, D — Cork

as a connecting link between



3. A - Cork, B — Inter-fascicular, C —
Fascicular, D — Vascular

4, A —Cork, B — Fascicular, C — Inter-
fascicular, D — Vascular

122. =T arfoem JHY Fdh! FHEI AT 3ol

SIETOT hr T FeTed Al &

Hahl HE &Tor

A s | () | Faw dg Tede
HeRITRIDT ST e

CaNT 3l Siefel

B aréfes D Frmppere
FRIRAHT; 3relfarr el
SISITY] earT 3relfareh
STefeT

TR, S AR
SISOy oTet

(iv)

haeh o qegwd AT
T RITS; HifAfSar
EaRT 3l Siefel

oot faehodl & @ lF-AT waehl HHg AT 3o
SETU & 3UFF Aellel T Ficleieicd Pl 87

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

Eall o

122. The table below lists the major fungal groups

and their characteristics:

Fungal Groups | Characteristics

A Ascomycota (i) | Hyphae aseptate,
coenocytic; asexual
reproduction by

sporangiophores

B Chytrids (ii) | Hyphae aseptate,
coenocytic; asexual
reproduction by

Z00Spores

C Glomeromycetes| (iii) | Hyphae aseptate,
coenocytic; no

sexual spores

D Zygomycetes (iv) | Hyphae septate or
unicellular; asexual
reproduction by

conidia
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123.

123.

Which one of the following options represents
the appropriate match between the fungal group
and their characteristics?

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

Teh Sladallieleh gl 3T il cardl A, B 2T
C T FIaUT FIAT TS &1 3Ok I odieT
faQwerl p, q @A r & TR H I 71 [AAwH
St 9% 8, ‘0’ FIar Sar § aur faRves S
el g, ‘1 A S g1 et Tt F ary
I AR T dead FFTad g

p

ol |k |>

||~
R|lo|olO

r

IRNFT difelel & MR R, e ar@mge
o |

(b) (c)

v dead dur Aacaw Bgid & 3R w),
e fashed 1 o |

1. ‘@’ YT b’ Gl eM@Ie AT gl

2. AT ‘b’ qMEYe 3T gl

3. AT ‘¢’ ATEYC THI g

4. AT ‘a’ ATE@YE FHT T

As a biologist, you want to classify three taxa,
A, B and C. You have the information on three
traits, p, q and r. The trait that is ancestral is
counted ‘0’ and the trait that is derived is
counted as ‘1°. The distribution of traits found
in three taxa is given below

A |[B |C

p

1 |1 |0
1 |1 |0
r (0 |1 |1

Based on the above table, the following
cladograms were drawn:



124.

124.

(b) (c)

Based on trait distribution and the principle of
parsimony, select the correct option.

1. Both ‘a’ and ‘b’ cladograms are possible

2. Only ‘b’ cladogram is possible

3. Only ‘¢’ cladogram is possible

4. Only ‘a’ cladogram is possible

Fo fapfdsier qur A, goff qur gt &
T AT o & €

A | sieear dgfeaer| () | a1 argH
QT

B | pearear sRer | 1| amaer & 3@t
asd

C | anferer gafsrfxr | (D)) 3 & shefrer
g AT

D | vereerrsar (V)| #Arera &

HrfSAT6lt EERSClRill

E | gatefer s | V)| amr-aet o
SRR
TFasioTar

faepforster aur aRa 97 &1 T AelleT oot A

J Fle-ar &2

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

Given below are some pathogens and diseases
of humans, animals and plants.

A | Bordetella (i) | Lyme disease of
pertussis humans
B | Tilletia indica | (ii)| Grain rot in rice
C | Borrelia (iii)| Karnal bunt of
burgdorferi wheat
D | Anaplasma (iv)| Whooping
marginale cough in
humans
E | Burkholderia | (v)| Hemolytic
glumae anemia in cattle
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126.

Which one of the following is the correct match
between the pathogen and disease caused?

1. A—(iv), B —(iii), C— (i), D — (v), E— (ii)

2. A—(iv), B—(v), C—(i), D—(ii), E— (iii)

3. A—(iii), B—(iv), C—(v), D— (i), E—(ii)

4. A— (i), B—(v), C—(i), D—(iii), E—(iv)

Sfast & i &1 W gsaAdrel Sfal & X H

fr sy QI 1 8| Tad FUA FI ggam:

1. SfaTo] AT Fehghl F AR, FS 3T
fSroel fafis ot e grggielae
3dfafled e § S $2R Heldeddl gaRT
fForaRier 3ot & @y dftT §

2. YcaveSahety Ml fr ifer fAfca &
3afeyd g

3. MfeANSHIaTT], Hew 3UANT Ad,
SHaToFeRIfthel T@ JhIRETN AT fir FS
gt @ anfAe #d g1

4. ATSHICATGHT, HH GC AT & T HHE,
3 P @ G § o R AT
ATSRISAT] |

Given below are statements pertaining to
organisms belonging to three domains of life.
Identify the INCORRECT statement.

1. Unlike Bacteria and Eukarya, some Archaeal
membrane lipids contain long chain
hydrocarbons connected to glycerol
molecules by ether linkage.

2. Peptidoglycans are absent in the cell wall of
Archaea

3. Proteobacteria include many species of
bacteriochlorophyll-containing, sulphur
using photoautotrophs.

4. Mycoplasma, a group of low GC content,
gram positive bacteria that lack cell wall,
belong to the same family as the gram
positive Mycobacteriaceae

3T I§ UEUT Hd g fob ATRrdHACT T ar
JSfadr, 9allfd 1 duT 9ollfd 2, AdRiearkig
dal AT AT FAT JAT ATl WRal # Hara
AT B I W Yofa 2 FAge Wa &
fAerer & S g, asht uenfa 1 9 aer
faeh, e War & fAad & a&dr g1 39
JeTon § 3 sy e Y 1 fawent
H O Fa1 gem?



126.

127.

127.

1. JolTfa 1 T 9Ted ar@r g ARear et
& 3T |

2. YTl 1 Y Her{d ArEm § HRsary e
T FA 9 d|

. USfa 1 a2 geifa 2 Tergehriar i &1

. Yol 1, Uit 2 & &6 Sfaedgr aled 38
& FHhl g

> W

You observed that two species of barnacles,

species 1 and species 2, occupy upper and

lower strata of intertidal rocks, respectively.

Only when species 2 was removed by you from

the lower strata, species 1 could occupy both

the upper and lower strata. From the choices

given below, what would be your inference

from these observations?

1. Upper strata of the intertidal rock is the

realized niche of species 1

2. Upper strata of the intertidal rock is the
fundamental niche of species 1

3. Species 1 and species 2 exhibit mutualism

4. Species 1 can compete out species 2

UF Wi dF H, UH A T, 3T
7 9T F Ugeh C@-oTeT HY, fel JhR Y

3caoiadr gl H ¥, IHAId;  Rger
CRUR BN
(1) )
2 »
| |
=] ['4
2 2
TIME ——> TIME ——>
@3) @)
1 1
2 z
TIME —> TIME ——>

In a natural system, a species producing large
numbers of offsprings, with little or no parental
care, generally exhibits which one of the
following kind of survivorship curves?

(1

-

(2)

% SURVIVORS
—_—

% SURVIVORS
—

TIME —> TIME —>
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(3)

% SURVIVORS
—

4

TIME —>

=

% SURVIVORS
—

TIME —>

128. <frdrsor ETHIfATT & HET TAGHT HATAT
39 T ARER & @y gafad s
e aRER HIHHH I FAGT ATH
() | oRran A" aarg
(i) | sea@ 3@fRer | B | ool
(i) | zfaror smaRar | C | wevdm
(iv) | gfgror it | D | dege
1. (i) —C, (ii) - B, (iii) — D, (iv) - A
2. (i) - C, (ii) - B, (iii) — A, (iv) - D
3. (i) =D, (i) — B, (iii) — A, (iv) - C
4. (i) - B, (ii) — C, (iii) — A, (iv)— D
128. Match the correct local names of temperate
grasslands with their geographical range.
Geographical range Local name of
the grassland
(i) | Asia A | Pampas
(ii) | North America | B | Prairies
(iii) | South America | C | Steppes
(iv) | South Africa D | Veldt
1. (i) —C, (ii) — B, (iii) — D, (iv) - A
2. (i) —C, (ii) — B, (iii)) — A, (iv) - D
3. (i)—D, (i) - B, (iii) — A, (iv) - C
4. (i) - B, (ii) — C, (iii) — A, (iv) - D
129. R gonfa & forw aRefedd Sfast drfernr
eraa &
g (x) e |arer & | fafdse | fafarse
() T 3cal- | SleleT
(dy) Sifadr | &Har
(L) (my)
0-5 100 50 0.0
5-10 50 0.5 0.5
10-15 10 0.5
15-20 20 10 0.2 1.0
2025 10 1.0

T & @ Fla-ar T@ g Gttt A & (R,)?

1. 0.0
3. 07

2. 0.3
4. 15




129. Following is a hypothetical life table for a

species.

Age |Number |Number Age Age
class alive dying | specific | specific
(x) (ny) (dy)  [survivor-| fertility

ship | (my)

(L)

0-5 100 50 0.0

5-10 50 0.5 0.5

10-15 10 0.5

15-20 20 10 0.2 1.0

20— 25 10 1.0

130.

130.

Which one of the following is the correct net
reproductive rate (R,)?

1. 0.0 2.
3. 0.7 4,

fonely fig-acT & WQuehl ol WTed &l Toh STo

IRar & fdeller e (DO) dur oia

Herdirsle AT (BOD) # ydfeadl & faw foest

FUAT A F HT-aT TE &2

1. Tl qfas &9 &, DO T BOD &=l &
TR I B Bl

2. foely QeI &1 & DO dur BOD gkt &
TR ol § ded £

3. TR 319ges &1 H DO TR deit & FRar
&, Stafer BOD T 919791 TARN 38T ¢l

4. TRET qfceh &1 H DO TR Hedr § aur
BOD &R gfige giam g, Siefeh fendy
YATICT &9 A DO gfgd glar & a1 BOD

Tedr &

Which one of the following statements is true

for the trends of Dissolved Oxygen (DO) and

Biological Oxygen Demand (BOD) in a water

stream receiving pollutants from a point

source?

1. In septic zone, both DO and BOD levels
remain stationary

2. In recovery zone, both DO and BOD levels
increase rapidly

3. In decomposition zone, DO level drops
rapidly, whereas BOD level remains more or
less stable

4. In septic zone, DO level decreases and BOD
level increases whereas in recovery zone DO
increases and BOD decreases
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. ISITTC-SEReT (X-3187) TUT Foerd Jar (Y-3767)
& o G TaHT I AT & YEdad
e aRFeuamsit & ey At
fAeaa g

(a) (b)

(c) (d)

— —

IReesr dur 3@y gfafafeca & & ggr

AT et fAhedl & & Hia-ar g2

1. (a) AR, (b) NI, (c) Feleh, (d)
faeraToTardy

2. () TAcT&TOTAT, (b) Sheleh, (c) HSTRICT, (d)
sifaReaar

3. (a) Frereh, (b) 3tfaRerddr, (c) faeratorart, (d)
EEURE]

4. (a) et (b) FonfRre, (c) AR, (d)
[ECNGIEI]

Following are the graphical representations of
various hypotheses proposed for explaining the
possible relationships between species richness
(X-axis) and community services (Y-axis).

(a) (b)

(c) (d)




132.

132.

Which of the following options is the correct
match between the graphical representations
and the hypotheses?

1. (a) Redundancy, (b) Keystone, (c) Rivet, (d)
Idiosyncratic

2. (a) Idiosyncratic, (b) Rivet, (c) Keystone, (d)
Redundancy

3. (a) Rivet, (b) Redundancy, (c) Idiosyncratic,
(d) Keystone

4. (a) Rivet, (b) Keystone, (c) Redundancy, (d)
Idiosyncratic

oo R e faffes oy fag3it w g
ot &1 gfafAftca e &: SR = gafedr; N =
HEGTET; SS = GATET; MN = 37ERTET

SISISSISISINI,

R N SS MN SR

BR SR

LA
/\ /L

SR N ss MN SR N ss MN SR

I U 91T Ry # Si9ar gAgee 39
T giafafca sarsa 8272

1. =T B
3. RIcaurD

2. RmAgarc
4. =™ID

Following are the plots representing biological
rhythms at different time points depicted as: SR
= Sunrise; N = Noon; SS = Sunset; MN =
Midnight

SISISISISIFINIv,

R N ss MN SR

I

133.
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134.

Which of the plot(s) represent the ultradian
biological rhythm(s)?

1. PlotB

2. Plots Aand C

3. Plots C and D

4. PlotD

ifawre faaforat &1 v e Fo Jfafave

faafoat & gaes aoiufaas @dr &1 &=

f& sifaure faafer v dear fawe faaferat

T FgEar & 39ET G AHUE g gEd

Sl W, fhdr wRerer & 3ufRufad & fawie

faafeat & JMEI A TorUar W 58 Hqe’oT

HT FAT FOTd gIEM?

1. Ig TIEAAT A FA HWM, AT dhl Hlel
aTel I FGEIAT KOT: TREATRAT-fAR &l

2. TE TIEYAT I Figd HM, AT Fehel Had
arel T TIEYAT Hold: TRATRAT-[AIR g

3. J% TIETAT W PIS IR oAgl L, 37ATq
SThel el dTel I TITAT TREATRAT I
Fadq gl

4. TE TTEAAT HN giEd AN, HAUT Aehel Hlel
grel Y TIEAAT HUTT: IRATRAT-eR Bl

A population of non-poisonous butterflies have
the same colour pattern as some highly
poisonous butterflies. Assume that the
population of non-poisonous butterflies is
higher than the population of poisonous
butterflies. Given this, what will be the impact
of this mimicry on the fitness of the population
of the poisonous butterflies in the presence of
the predator?
1. It will lower the fitness, that is, fitness of the
mimic is negatively frequency-dependent
2. It will increase the fitness, that is, fitness of
the mimic is positively frequency-dependent
3. It will not affect the fitness, that is, fitness of
the mimic is frequency independent
4. 1t will increase the fitness, that is, fitness of
the mimic is negatively frequency-dependent

HAis T AT I FAAED F R
HThTcT-Helh TRAAT HT He@d  gfafieed
o Gam s §, S8 e A SR
Ipfc-Herh GRacl & HIEU TERT Th
FETse Gollfd B 1 5o & §1 il B Ueh
FETSE TSl B, & fasnfaia g 2



134.

135.

135.

TIME

MORPHOLOGY ——>

ARG STeTel EART TSI & FAHTT Y
3T TUAENTAT H T HlA-T Hr 82

1. gemerfa - 1

2. Sret, JRATETTIAT 1 dUT 2

3. gmarfa 2

4. AT, gRMITfaAT 1dar 2 H g & 7Y

Given below is a graphical representation of
changes in morphological features over a period
of geological time scale, where population A
accumulates heritable morphological changes
and give rise to a distinct species B. Population
B splits into a distinct species B,

TIME

MORPHOLOGY — >

Which of the above lineages represent the
pattern of speciation by cladogenesis?

1. Lineage 1

2. Both the lineages 1 and 2

3. Lineage 2

4. Neither of the lineages 1 and 2

AT H o A Teh 9T fadwes &1 gret-
a7 AFIEELAT H gl Teh ATeeoehd: TIH
FAT HEET H, TIHT 9% Iidd ol AH
arel 81 favageas i aRaar #=r g2

1. 81% 2. 49%

3. 42% 4. 18%

Red hair is a recessive trait in humans. In a
randomly mating population in  Hardy-
Weinberg equilibrium, approximately 9% of
individuals are red-haired. What is the
frequency of heterozygotes?
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136.

137.

137.

1. 81%
3. 42%

2. 49%
4. 18%

6129 STTFAAT ST Teh 3ETET H M-N FER

JhRT & SRERAT f@ead &:

TR yewR (ST v |gfFaar i g
M LMM 1787
MN LMY 3039
N LY 1303

LN Uoller T 38 IEET H IRETRAT &
2. 02121
4. 0.2911

1. 0.4605
3. 0.5395

The frequency of M-N blood types in a
population of 6129 individuals is as follows:

Blood type |Genotype | Number of
individuals

M MM 1787

MN LMLN 3039

N LN 1303

The frequency of L" allele in this population is
1. 0.4605 2. 0.2121
3. 0.5395 4. 0.2911

HSHY Al (IReIeTTelh) H el HRDI HI

U Hfages afFAfad g1 wafadr & 3 4 ot

A 9 Sd g et ;2 el F aur fet &

T qaoT H Tohel o Al T s foeT qal

SgrEaT3t & gry et &, A su:

1. qds Siig dur HARFRAT & @ ar
SccRIccX Hoflel 3ol iiehor Heard e

2. HARTRT & ITEROT & Id TUH
IfAfeor & ufed g i FeraeT B

3. AT YT qAleTT oF QW S
3curfed femam

4. YUY Hallel Jeffarftentor O& Gerol 7
qRufAT & ahd &l

Mayfair genes (hypothetical) consist of a super
family of transcription factors. They are found
in 4 clusters in mammals; in 2 clusters in
insects; and in a single cluster in an ancestor to
insects. These data are consistent with all of the
following explanations EXCEPT:
1. Two successive genome duplication events
occurred between ancestral organism
and vertebrates
2. The first duplication may have taken place
before divergence of vertebrates
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138.

3. Exon shuffling exclusively produced such
cluster

4. Whole genome duplications could lead to
such observations

fonel Breel & 303 & faERor & 3mholel &

T e [/ & gwer-filea & 3Wd
gt gt (FRAP) &1 & wfadiftaa:
oeford 3197

i. & yfadicas N (GFP) & g s
pIN

ii. GFP ¥ RIETT T e S HIRFHOeR &
TIY A ATHAT FIAT &
iii. v Rfgaa aar

. R 1 WG & w4 g T
ISIGCRCICCE

& faERor ol & HTehelel & foT, gehmer-

oo fondr o aar qeonfe (a-d) 9l ardt|

fAFeT 3Mehs I I

T d
b
Z
wi [4
-4
TIME —>
TASTAT F F HlT-AT TET 872
1. a=i;b=ii
2. b=iiija=iv
3. c=iiijd=iv
4. d=iijb=i

Fluorescence recovery after photobleaching

(FRAP) is a method to estimate the diffusion of

molecules in a membrane. Fluorescently

labelled molecules such as

i. areceptor tagged with green fluorescent
protein (GFP)

ii. a receptor labelled with GFP which interacts
with cytoskeleton

iii.a labelled lipid

iv. a labelled protein that binds to the
membrane surface

are photobleached and the recovery profiles

(a-d) were obtained to estimate their diffusion

coefficients.
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The following data were obtained:

139.

139.

RECOVERY —

TIME e

Which one of the combinations is correct?

1. a=i;b=ii 2.
3. c=iiijd=iv 4,

b=iii;a=1iv

d=ii;b=i

IRSl 9leul & S & fov  eaedediRT#H

Ti CollfoAs Halgsd & H fod Ia &1 Jrear

% 3feX T-DNA & TUEIRYT & T Hgeaqol

vir et Fefafld Nde & et 3qmeoT 8

A. Vir E, T Udhel-Tsolh DNA Teere 9idtet

B. Vir D2, Si TXSS[ehl &I Selel &Il Bl

C. Vir A, S ueU-Hrifore ifddr &1 &rer
AT &l

D. Vir F, St urfeararaAr & faarer & faw T-
Hepel NENAT T AEIT T B

WEEr & e HASE A A HlA-AT T,
qreq IRABIST & 3T HR FIAT 82

1. ATATUTC 2.A,BAATC

3. AT BAYUTC 4.A,BIUTD

Agrobacterium Ti plasmid vectors are used to

generate transgenic plants. The following are

examples of vir gene-encoded proteins that are

important for the transfer of T-DNA into plants:

A.Vir E, a single-stranded DNA binding
protein

B. Vir D2 that generates T-strands

C. Vir A that senses plant phenolic compounds

D. Vir F which directs T-complex proteins for
destruction in proteasomes

Which one of the following combinations of

proteins functions inside the plant cells?

1. OnlyAandC 2.A,Band C

3. OnlyBand C 4.A,Band D



140. &Y W& #F gl TR 9Rad«l T TH

Fluorescence

140.

Fluorescence

Meehcl  fecaiwe  gfddifead dur g
EfdauTdT (CD) & 3Mefehi0T EaRT 3eHeTeT Xl
gl fre 3TER & e (a), 0.5 AR gRAT Hr
3Rt & (b), Re®eT &1 Th  AHASRAT,
UfshellATSS & Aelel W (c) U1 3SAA 9 (d),
UF g N A yfAQfed vd D guiaATerd
wred @ af| s e g o gl

Ellipticity

Wavelength Wavelength

e U=l § & iA-a1 TEY 872

1. gfafefea &1 e Tl IRadar W
CD &gl 318 Haca1eler &1

2. CD &I 39aT W=l gRadell W gfadiea
Hel 3 Tdea1eld gl

3. WU gRadar X et aftr gaea:
gHTaT

4. & & gfadias Geaar F fFerArss
Seel &ar gl

A researcher is investigating structural changes
in a protein by following tryptophan
fluorescence and by circular dichroism (CD).
Fluorescence and CD spectra of a pure protein
were obtained in the absence of any treatment
(a), in the presence of 0.5 M Urea (b), upon
adding acrylamide, a quencher of tryptophan (c)
and upon heating (d). The data are shown
below:

;-——\b

Ellipticity

Wavelength Wavelength
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141.

142.

Which one of the following statements is
correct?

1. CD is more sensitive to structural changes
than fluorescence

Fluorescence is more sensitive to structural
changes than CD

Both methods are equally responsive to
structural changes

Acrylamide alters the secondary structure of
the protein

2.
3.

4.

ifegfFerdiciss Y@l & BRI

5- AT & HIEPHINHIOT gaRT DNA I1 RNA

& MsAREas & fav grr: aifegfeeaerss

FeAH  (PNK) S 377aT 81 PNK & aiX & frdr

T 7 FYAT T T HlT-ar TE AdT g2

1. ATP & UifeiegiFerdicrss Jua3ii (DNA AT
RNA) & 5-RX T& o-BIEhe & TATATRU]
HI PNK 39T &I gl

2. PNK &I 3-®ieweq fafafer gl

3. 3FAfATH 3=t & 37eq AT I PNK
AT 8T gl

4. PNKT& T4 JFERAbS-FHefaf@d tearsa &

Polynucleotide kinase (PNK) is frequently used
for radiolabeling DNA or RNA by
phosphorylating 5'- end of non-phosphorylated
polynucleotide chains. Which of the following
statement about PNK is NOT true?

1. PNK catalyzes the transfer of a-phosphate
from ATP to 5'-end of polynucleotide chains
(DNA or RNA).

PNK has 3’-phosphatase activity

PNK is inhibited by small amount of
ammonium ions

PNK is a T4 bacteriophage-encoded enzyme

2.
3.

4.

T7 RNA Uil 3ol JdT lac ThR& &
FAT WET X & U Fedwd Wd TH
Sl & Teh 3iffcaiad dags #H Fallldd fhar
AT 37°C WX 6 €§¢ & faU 1 mM IPTG &
Ao & e IRT & =T PR &
aTA Fh e TSt qur HifREH-HET
T A HThGIROT ENT Tl fohd
| afdew RE & 9 X 3ufRRua ¥
(FIRA-HFT AT e gomer & Wi
X @I ATATFT I & el H Ald fGU a0
oAl FEaAifdd 1 3T 3TJT HI?
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143.

1. 1mM IPTG & 9RUT &I FHlelaie FlI dgrel

2. 1mM IPTG & WRUT & 3WId IeqaX drg H
T F [P &

3. IPTG & Higdl &l el

4. 1mMIPTG & WRUT & 3WId 3Tacd ad
BT F [P &

A gene encoding for protein X was cloned in an
expression vector under the T7 RNA
polymerase promoter and lac operator. Cells
were induced by the addition of 1 mM IPTG at
37°C for 6 h. Cells were lysed and fractionated
into insoluble bodies and cell-free supernatant
by centrifugation. Protein X is present in the
insoluble bodies. Which one of the following
strategies would you use to express protein X in
the soluble fraction (cell-free supernatant)?
1. Increase the duration of induction with
ImM IPTG
2. Grow cells at lower temperature after
induction with 1 mM IPTG
3. Increase the concentration of IPTG
4. Grow cells at higher temperature after
induction with 1 mM IPTG

greal F 3Ty gt & AAE, areher
dehellehl & 3UANT @, 39 33T ShiAl &
dfeafasea qur sfaafdfcafeda qarr swioia
AT ST G &1 dIgdt H Th SRmErafae g
F e Ry Rl Far & s
TrolISATS JTATHATIT & Teh TshA SanT T
QAT 3707 ‘A’ @Y 3G T 79Ul X H e
ST &1 39 9 # UearsH 1-5 @iEAfaa
Teh Yool FECh Sealideh o ool faasor &
T, TeasH 50 & AT uw faRed
gfafafd & afeafases qarr danfast & X
& TA & dell H Tl TohaT|  JUMW,
fOrfid IR deal & X° & TR H TH
3gaTchg gig el gl

A CHD—E
s
T X

IWIFd IRUTAT T IrEdr & v [Fea saa
gEdiiad fhd |
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A TeolSH 3 & el # Do T TealsH
‘4> 31fAF ITHYUT IWT B

B. FMfIlh X EaRT Twoll$H °5* T Yelfald?l
HEH

C. TeallgH “5° & foIv SRR &1 IRE#H

ARSI redt # X I AET A A gig &
T U S F FHAd FRUT FH IWRIET
YA A ¥ HlA-9 yfafAftcg & goa §2
1. ATFC 2. AT ATATB
3. ATTA 4. A,BTATC

Engineering of metabolic pathways in plants
can be achieved by introduction and over
expression of appropriate candidate gene(s)
using transgenic technology. The figure given
below represents a biochemical pathway in
plants where a precursor molecule ‘A’ is
converted into products ‘T’ and ‘X’ through a
series of enzymatic reactions. Enzymes 1-5 are
involved in this pathway. Scientists attempted
to increase the level of ‘X’ by introducing an
additional copy of the gene for enzyme °5°
under transcriptional control of a strong
constitutive promoter. However, the developed
transgenic plants did not display a proportionate
increase in the level of ‘X’.

|1| 12: ‘3’

A— C—D—E

)

T X

The following statements were proposed for

explaining the above results:

A. Enzyme ‘4’ has greater affinity for D than
enzyme ‘3’

B. Feedback inhibition of enzyme °5°
compound X

C. Substrate limitation for enzyme ‘5’

Which of the above statements could represent

probable reasons for NOT obtaining a

proportionate increase in the amount of X in the

transgenic plants?

by

1. OnlyC
3. Only A

2. Only Aand B
4. A,Band C
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Fagehl IR & faT 9ReleT ‘A’ I@adrel T
Tehel AT TAYIAS URGle ded &l e
# FAU-FTAE &l & ToIT Uk g@ Sl ‘B’ &
Y ol FACARA AT amm| gl ®9iaRor
g H wT A Y I gt wor Reas
SfieT 37eRT & Jaf: FUCGROT FA9T & 9
IR gigdt &I efau-gfdse gfekig & fore
gfafaf e ggaer =i ¥ teha gfafaf™
gea FaNad O @8 aReier argdr # ar
T-DNAs (A J2T B UReldAl & Jdfdfded) &
IHARAT TUAT 9 FHRA gl W T, Tdlel
7 FRTOTIE 3T g

1. 3 (FHashr gfeRredr+ srgur-gfdser gforre): 1
(Faehr gicare)

2. 1 (Fahr gfaRre): 2 (Hadhr gfaRIedT + oraur-
gfdee gforieh): 1 (Faur-ufaee wfarre)

3. 3 (araur-gfdse gfared): 1 (Hahr gfare)

4. 1 (Fahr gfared): 1 (eraur-ufaeer gfarre):1
(Faehr I + oraur-gfdeae gfoRe)

A single copy homozygous transgenic plant
containing the transgene ‘A’ for fungal
resistance was subsequently re-transformed
with another gene ‘B’ for conferring resistance
to salt-stress. The selection marker genes used
for both the transformation experiments were
different. Transgenic plants obtained following
the re-transformation experiment were screened
for salt-stress resistance and single copy events
were identified by Southern hybridization.
These single copy events were self-pollinated.
In the event of the two T-DNAs (containing the
A and B transgenes) getting integrated in
unlinked locations in all the transgenic plants,
the phenotypic ratios among the T, progeny
would be:
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1. 3 (Fungal resistant + Salt-stress resistant): 1
(Fungal resistant)

2. 1 (Fungal resistant): 2 (Fungal resistant +

Salt-stress resistant): 1 (Salt-stress

resistant)

3 (Salt-stress resistant): 1 (Fungal resistant)

1 (Fungal resistant): 1 (Salt-stress

resistant):1 (Fungal resistant + Salt stress

resistant)

A ow

Th GST Taldel Ui &l o folT 39 2kb
S & T ST T T 3kb & Hdlgeh & 37eT
fader #a &1 Sis EcoRl Tuar WX fAafa
giaT & dur @9y # wuH FIsE ¥ 500bp
3e9ae Tk Hindlll el g1 Hindlll plus
BamHI (H+B) a&T Hindlll plus Pstl (H+P) &
39T § CAlfoAs & Sfadud-urasl ganrT 319
e AT & Falled & forw gdieor X @ 2
Hagsd o 3fAd Iid & AT e giar
T Bl

BamHI EcoRIl Pstl

Promoter GST Terminator

IR TadT Fllal (A, B, CIT D) & 3raAfard
CATfoAS & Jlaeue-arde & 39Id 9red
gfaas Aetad &

A B Cc D

H+B |H+P |H+B |H+P |H+B|H+P| H+B

H+P

- 0N W oA

500

F9X AT IR cenrfoAst 7 Sia-ar, @&
eI gty Follad &1 gfafaf®ca aar &2
A
C

1. 2. B
3. 4. D



145. You are inserting a gene of 2kb length into a
vector of 3kb to make a GST fusion protein.
The gene is being inserted at the EcoRlI site and
the insert has a Hindlll site 500bp downstream
of the first codon. You are screening for the
clone with the correct orientation by restriction
digestion of the plasmid using Hindlll plus
BamHI (H+B) and Hindlll plus Pstl (H+P).
The map of the relevant region of the vector is
shown below:

BamHI| EcoRI Pstl

Promoter GST Terminator

48

Given below is the pattern following restriction
digestion of plasmid isolated from four
independent clones (A, B, C or D).

A B Cc D

H+B |H+P |H+B |H+P |H+B|H+P| H+B | H+P

- 0N W oA o

500

Which of the plasmids shown above represents
the clone in the correct orientation?

1. A 2. B
3. C 4. D

[ FOR ROUGH WORK ]




