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HIT \PART 'A'

P JUT O F AN ol aefRow srfea
HHT: 10% JA 2% &1 Pl0 H wfaea

Trereosh HYfE fohaer &
1. 12,0 2. 9.8
3. 80 4. 102

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 2. 9.8

3. 8.0 4. 10.2

forder MR Gl # 2leg CHANCE & 31&RY

FI eIgtead foar 3T Tohar &
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
ITIar UfdAT @ AT e
+ 18 2
571 ? [3We6[-X9
2 - 7
2 7
1. |7 x 2. Ix¥2
14 14
14 14
3 7 x 4. 2 7
2 X

Find out the missing pattern.

+ 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

06.

SISt @ U # A W 3A% AN A 20%
g AT H 10% H R B g1 St @

Telcq fohdel UM & S¢am
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. 1.10

3. 1.11 4. 1.09

T QAT g W T qTeT S gyor
g f, 3G & 997 v, & WA ¢l af Th
T 3¢ & T T SAET (A TUTB) T 3AT
AT ¥ Jeehdl 81 Al & HEUF ol T
AN T JoIAT Golled & Aol T HlToT?

A

L fa=fg; Va>Vp
2. fa=fg; Vg=Vy
3. f6=fa; VB>V,
4. fe=fa; Vu=V

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.

A

L fa>fe; Va>Vp
2. fa>fp; Ve>Wa
3.f6>fa; Vp>Vy
4. fp>fa ;3 Va>Vp

oy & uenfa & or Qoad & Gah
Alee R §, fheg s T disE
HOET-HET  §|  3Hoaaad @ HAT  grel
aATERoT # ShfaT W A aHar W i
W FF g3IM?




1. ST 31T AlCTS §8, olfehe] 3eTch STehT
AT 3 & I @

2. S 3d%T Al JAT AT J4T @, ATheT
JaTs ¢

3. J9 3T Al JAT & I @, ATheT
EIEER: |

4. S 39T Alels 8¢, JAfehed 3Toh aThr
AT 3 & I @

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.

Ts7 faue @ gA@ # 9 Teide gat
garT S i diel B T fow § g
I gl

50
35 35

20

|

party
dU Y ¥ us-RE 7 ¥ wlaar =@
TSR I TE g2 &2

®'W
[P

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

seats

8.

50
35 35

20

|

party

seats

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

1. 9 2. @
3- 9 4‘@
oo @ @fzg 12 FamA & T3 &
TH gC H 20 ®IT. @ uid A aaa &,
gUs & ¥ A FARRT gF ganT Fedqr A

gl RN g@ & Tuewa @ X (d6/fF)
F1 BT =g (1 fAam =20 98)

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

fordll S o Tl HEe AT BT W e g3
cafdd 38H od H HER @ & 3H HAgA
N T UH T TIAT F FH G R g S
o5 39 =afFq & FAR @S O &1 ==
H I FF-8 T FFHAA 38 I

|ROOF




10.

10.

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?
ROOF

1. [RoOF] 2.

FLOOR
|ROOF|

TIY

FLOOR

@ # ¥ Fla-a 7% vh W W #
AAAT T B AT T 38F AT 9T H

TS g H TE T F gRAET &
—— == spead distance
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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?

—— = speed distance
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11.

11.

12.

12.

13.

zpeed, distance
speed, distance

0.0 time

R
=]

fime

T&h TUROT TV BRI #T @S 7 318 &
IHUTd 4:3 §| i Teh @S sfhelres TV H
Tg U 16:9 &1 ;A At TV Ehiar @r
3OS WA @ al 3% FOI B A

ST TR gem
1. 5:9 2. 5:18
3. 5:15 4. 56

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. 5:9 2. 5:18

3. 5:15 4. 5:6

TEAHSF A $ JoAgaR e 7 &

HiA-AT YA G § == &7

1. Th gd & IR 7 <\ HT AT

2. 3T 31 # U WAAS ST &
=t shroT AT

3. 22/1.

. ZHE 3er & e § S e
IHS U8 & AF & IS H IET

S

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.

fordr Ay $r TS 4.1 km Bl 3§ A W a4
qel @ FEIS H 1/7 AFT A & Th dC W
JqAT 1/8 ANT AT F g8 dC W &l Yo &

Fol TS fohcall &2
1. 5.1km 2. 49km
3. 5.6 km 4. 54km



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
3. 5.6 km

2. 49km
4. 54km

OA, OB, 4T OC 38 Fcd & B ¥
ST v TS ser geaw I ¥ AB @
A Y god HT FSA & A F A gl

A
i B
2
?
(0] C
FIUT OCB T AT FAT g
1. 60° 2. 75°
3. 550 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
?
0 C
What is angle OCB?
1. 60° 2. 75°
3. 55° 4. 65°

12cmﬁiﬂlcm5ﬁ'ﬁﬂT$ﬂﬂ?$a‘fTﬂﬂﬁ'
& Rger & HgFT FAT AT g Al @
afa &=, & a3 M g9 71 & et @

sy . %_
I. 9and 4 cm 2. 9and 10 cm
3. 8and 5cm 4, 2and 1l cm

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
I. 9and 4 cm 2. 9and 10 cm
3. 8and 5cm 4, 2and 1l cm

16.

16.

17.

17.

18.

18.

T Ifed FIF 75/l @ T T Tohlgld
Tl F T 38H =T fAem T T 75/cL
WY IT W 50% oH HACG gl

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. 2:1 2. 1:2

3.32 4. 23

T& Cfa-3IHT T&IAT & 3R @ AT 9 gl
39 e @1 A= 34 § fSmer s @
TET ¥ 9FT T W ¥ 3 & TEw
T &2

1. 36

6
3,45 5

3
4

B

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 63
3. 45 54

B

ar T X FArY F & gl 1000 km B
T hiod X TAET AT 8 AM gd18 ITET
Rl Y TET @AY 10 AM §9 ge§
ggadl ¥ Y W 4 € & A & weAd @€
g 38 G gas I v X & '
AT 4 PM 9o UIH dlledr gl af@d &
gaTs AT & el 3iag Afa fohgar &2

1. 500 T.AY. 9T =er

250 for T, Ui ger

3. 750 fR.aT. ufa =er

4. & I GIAGAR A G foRar ST Feha|

1o

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?
500 km/hour

250 km/hour

750 km/hour

cannot be calculated with the given
information

B



19.

19.

20.

20.

HS Iod 9T AT AT T % o
oI WEAT AT ¥y fAde Sedr agaar
¢l e & g afd ¥ go W Faar
AT 91T &7

(ﬂ+1)yﬁﬂﬂ'€

(%+1)yﬁfl?lt'

(Z+1)xfame
(%H)xﬁ?—rc’

[a—

T

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

100 .
. (T + 1) y minutes

=

. (i + 1) y minutes
100

v .
3. (100 + 1)x minutes

100 )
. (7 + 1) X minutes

Ja

&x oifd & To= gl T Ta@u-T W A
JT B U HeH H TH T I & 3R
Ted 81 AH Afq B & afad @ S g
T & 390 OR W A 40 FeAT & T B
30 FeAl H ggga &1 Ife goEE e g
ar 3uer fraer d@ifear (v feas &

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. e qafdr aiwsl ¥ 3ugedad pH & A
58 o ] & T gg E =7 &

COOH (|.00
—— H;”N CH
1™ — CII ~ 3
| pKar 2.02 |
CH,CH, COOH
CH, CH, COOl

v
pKuz 3.80

(sl Co0-
|
H,N-CH Pa— Hy*N - CH
| pkes 994
CH,CH, COO CH,CH, COO~
1. 2.02 2.291
3. 598 4. 6.87

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

COOH TUO
| N o
HytN — CH ~ H,"x -CH
’ | pKar 202 |
| CH,CH, COOH
CH; CH, COOH N
pkaz 3.80
€00 COO-
|
H,N - CH P Hy*N - CH
| pkes 994 |
CH,CH, COO CH,CH, COO~
1. 2.02 2. 291
3. 598 4. 6.87

22. (HIG Tl H, Utersst & 9N # Ry
@ Fya 7 ¥ @ FuAT T

1. orar IRa eersst & Tl fe fr e &
gfade HI0T HAFAT ST H F

2.$ﬂﬁmﬁéwq§ammﬁ%%w
ﬂéqmé?qﬁ?rgﬁﬁ?—ﬁmqﬁ?r der-
JoaR TEYUT 91T &1

3. f5dr Utergs & der-AE 90T & U
S &7 Her A [Far a1 @enar g

4. U3 &% AHJHA F1 oA fomar o
HehdT Bl
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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.

forer arfarferar &1 \gTEET IR (K.,)
3G Ud HIER @l HIGdT3i & 37T
B &1 (k,,) T Ffafear & ged Fer
IREdd (AG") & 91 & Wy Aead &

AG" = —RT InK’,

sfaforar A aar sfAfRar B& K/, A
FHA: 10JAT100 &1 AG’ &F HesT H A==
FUAr H ¥ Pa-ar &

AG’of A= AG’of B
AG’of A > AG’of B
AG’of B> AG’of A
AG’of A~ AG'of B

S R

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 InK’y,

Reaction A and Reaction B have K 5, values
of 10 and 100, respectively. Which of the
following statements is correct with respect to
AG’?

AG’of A= AG’of B
AG’of A > AG’of B
AG’of B > AG’of A
AG’of A ~ AG'of B

RN =

FNER SAIH & 91 Afaked sifedia= &
3YST 3§ FRUT BT &

1. ARl & dfdcs 3Fa & 9U gan
fArer &=

2. FrEael 7 AfFesw swer A @igar F@
Ter |

24.

25.

25.

3. W& H AT FldT TFAES A FH
A
4. AGTTHIAAT & ATP T

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.

Rpecisll & wrafAe JorT & fJavor FeT &

¥ HiA-3T &ar &7

1. ST & 9127 o # fafs-ude
H=AThAT HT FoT H AT ST

2. fEeeh % vw qUiE § g 9F F© BIER!
fafast & o S

3. IO A4 # AU Hud: IEfRa
Feolr WIEAT T TATHT|

4. & ool & WY eI I gieHr &
Tl & &1 v-SNARES d2T t-SNARES
& HGIAA B YaT ATl

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 3EEAT H FAGAUN WSfFerl-CDK

afafafer e W wgadr §1 7@ 30 FRoT R

1. AT M 3T # FAGIAT wsfeer &
HoIWOT BT g

2. AT T G, H TAGA FEfFaT &1 Gger
TR FhaT & €l

3. AT M AGEAT H HIEDIIARI0T GaRT
wEfFew 3usaE fharfeaa g &

4. AT M 3T F AHIEHIRAROT @
FET 3UHS harfead g ¥



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.

sEifei@a  (DO). SEUEAE™AT  (DP).
BFrifRe  (Ds) Jur gef@EeRa sitfoafae
(PO) TT-3Fc ¥ T4 WITHICSIAT Dol
(PC) # 'S W gg THicHl 3IJIeAT T

THAUT dI9, 96d HH H &

DOPC > DPPC > POPC > DSPC
DSPC > DPPC > POPC > DOPC
DPPC > DSPC > DOPC > POPC
POPC > DPPC > DOPC > DSPC

T S R O R

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

faffes 3uwifede @ivel & dr uRfEedr

Iftagd FT T& 30 @rT #§ O Fi9-ar =gl

2. HAZEE SAMfoleht & el Hehol deh
aiag
3. difswr ¥ RAfterm = aF Raga

4. FAROIHE HdiSoar T § TS0
YTl de IRagd

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 Ui I & @7 & & a3
HATGd AL e

1. miRNA 41 @ snRNA

2. miRNA d2T snoRNA

3. mRNA JT snoRNA

4. tRNA 9T 5S rRNA

Which of the following are NOT transcribed
by RNA polymerase I1?

1. miRNA and some snRNA

2. miRNA and snoRNA

3. mRNA and snoRNA

4. tRNA and 5S rRNA

RNA HUCH ST Ush URuo@=AT gishar &

AREelf RNA (gRNA) T Ace ¥ HU« gdr

gl =T ufehar & s A Y ¥ Fra FEr

F ¥ ala-ar T T8

1. 7Ifdeids DNA # g-RNA f3iT RNA
e gfed g gl

2. tRNA & THEAS IREaT # g¢-RNA
afEafaa &

3. IRET &1 Ader ar & 3| gfekar #
afEafaa &

4. Sl 3FTHA Th IR FUIfed g, 3 Th
TEY gRNA & 39A19T § U Hutfed famam
ST HhaT &

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-RNA is 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

TAIAYSA, TS RNANIET ®Fel, S DNA
YOOI & aRIT Jcaret & wfasfaas &
TYUT FAT &, & T fafde
1. RNA @R DNA uifoys
2. DNA {337 DNA uifota
3. DNA 33 RNA gifome
4. RNA 33T RNA v



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 wfer T F /T 10 T WA & T oY
gfats® DNA 3] W faall DNA 3] &
9 | 3 &l Ied HT AT FEAT FE
1. 105

20.5

10.0
10.5

[ S I ov ]

ol

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. 205

3. 10.0

4. 10.5

IUFT Hehdel A9 H AT 3ot &7 &
Fig-ar, By Aftse fFar =

1. STAT5

2. SMAD 6

3. GSK3p

. SMAD 4

o~

10

33.

34.

34.

35.

35.

f —
(- =N\
In the above signalling cascade, which one of
the following molecules is denoted by ‘B’?

1. STAT S 2. SMADG6
3. GSK3p 4. SMAD4

JTeT AU yAeT H wrafhAe ufeRfEat &
HEI H AT 39INT A A drel gfadiaes
gfazef €

1. ufd3roRasdr 2. yfaraferseywdr
3. A 4. gfRTIwdY

The secondary antibodies routinely used for
the detection of primary antibodies in western
blotting experiment are

1. anti-allotypic 2. anti-idiotypic
3. anti-isotypic 4. anti-paratypic

T TATT HIADPT H Fodl HIAA H

FOIRUT A geanst § ¥ o aweaa:

=8l gram?

1. 3G & Ve Hr At

2. 3G HeFSl & TP B &S

3. FfFoEess ITARTdgUR # GiFAfad
St F TR #r At

4. yThUU AT FEfaa St F v fr el

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.

P & ¥ Fla-ar e aeR-afea S Ay @
terg S faw

Sieeiew S

gar S AW

Ufgol Sha faw

[FOR SR

ol

Which one of the following is a food borne
toxin?

1. Tetanus toxin

2. Botulinum toxin

3. Cholera toxin

4. Diptheria toxin

A ®ya § ¥ HI9-T1 99d &7

1. 113 % IFSAETEH & 3HeT
TFASAVTTh &1 I & &l

2. IR IO rEierl & 3T &
IRSAU[eITeh HEHAVT [ LT &
3. AT FASTeE # AT A
e I g
AT e 3geid R &

4. FIET ARSI B

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

Fo WA I mRNAs St Hfaefa a3 &
X AT TIEAeRd § Ju [@e &#
1. ST FarEs

2. RS FuRE

3. e gt fAuRew

4. AT T FRE

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

1. gene regulators.
2. morphometric determinants.

11

39.

39.

40.

40.

41.

3. cytoplasmic determinants.
4. mosaic forming factors.

Rt off Sl & Rew & v #ifve &
FRAFT dF FIR FAeaqor g1 & fafarse
URE THA W PIASAN F HIRRAT A T
WAL FFadT 8

1. 9RO & e fafdrsear

T

HardesT Hehde

e =TT

VN

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

ageadr ue faww g fver s
Heh YRUT HETH gl Uesh Tohameilel Ui &hr
T & oY Baa § ¥ Fia-ar s
&

1. Tbx ST Td Wt

TR

Taeifes S
FrEleaee AHE HReh

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

VN

el aeT Ao F aEdcaTr ¥ JdEad d&b

ST YaTg & GgHied ¥ & 95 # § HiA-

T ASSdH qU AT &7

1. ST TFdT e & 9R o fear wifder
fafcaat gur sETsfe =t 7 afaehe
glar g

2. STl HA FoFe & HR-UR Shageddd &
g ITET FT &



41.

42.

42.

43.

43.

44.

3. ST U 9T H g FifAFr Fr cAGAT
el A & TR IR T §, T aR 3e
3 ¥ AT U IR e A1 §U

4. TR F IR-IR IR |

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

AMeheTell SEFARIBIAS TS AITIRAT §

TS TSHS:

1. WA ofA=t et & Sa@edwer &
v e o

2. P680H P700 deh Jolacld UikagsT
3. A @l AT 3 o

4. P700 ¥ WfEFHT d& Solacld giRag

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.

T it # ¥ Fla-wr,  glRdEe
YIS & UchollSS 37 & Teh HET gl
&

1. T
3. U

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

3. Tropane

2. ==l
4. ™RieE=

2. Indole
4. Pyrrolidine

A7 ueulcy=d Hhaa HUBHT A ¥ S|
FADT FAFHAN FAF & FAhdd AHA
IRT AT §, ST 37 Hadl & YA &
IRfAF WO # & e gear g
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1. dfafafee s
3. Rgameiaeg

2. vfeaf@s 3w
4. e

44. Which one of the following plant derived

45.

45.

46.

46.

47.

47.

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 2. Abscisic acid
3. Strigolactones 4. Systemin

?ﬁm EﬁT deAldc AT ehd: TellaAl Eﬁ' ChLIGH
S & &, 3remar 395 & 398 38 9§
1. TodiA=T

2

2. TS FH
3. yfadAifslos Fre
4. §IAA HRH

Serum has essentially the same composition as
plasma EXCEPT that it lacks

1. Albumin

2. Stuart-Prower factor

3. Antihemophilic factor

4. Hageman factor

eI & 3uA § FROT FET 7 T Fia-
o1 et Uer gram

1. SfEefsar

. 3FTA

. T faTmRoT

FifgehrEIOT

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

1. Bradycardia

2. Hypotension

3. Venodilation

4. Vasoconstriction

VN

JHNTESST WIE 3% AT Agl gedT;
1. =gEH

. SIEHIRIR gd AT # Jha
. @7 gl

. 3eE AT

VN

Vasopressin secretion does NOT increase with
1. exercise

2. an increase in extracellular fluid volume
3. standing

4. vomiting



48.

48.

49.

49.

50. Fdt e 3cae # vea RS AT F

oW # g IR &1 Hia-ar TR,
ferafde & fFaa & T SeaerT &
SH Ho HITAHR

. T HIASE

. fafcaess sfer

S R

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 3T 1 7 afaae= wear &, e

aReedt # sfawsreaa: Sia-ar geam

1. & FIAF n+1 G AT &1 -1 BT

2. Uk gIA® n+l BN, IUT &l ‘v’ TG Th
n-1 gHM|

3. & ZIAS WA BT AT &l n-1 89T

4. @ gIAS WAT T 4T &l n+1 8T

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

IRada & oRuf@a &= g [
FREdeAr # T - e
. ufede 3RS

. X-fafewor

. SAFHIAT FedhiAT (EMS)

. vhaf3as sase

S R

. 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.

3113] (Limnaea peregra) F AT F EIJT&'B'ﬂ'E:IE?-I' &r
R Fgaeh ¥, 77 guiafted §1 afEomad
F3od T Telld DR AR & Jor arrad
o WA A 4 W AR #
SIEUIEd (Dd) TR & HA AT F1 & R
JAET O ¥ TEHR fHar A g 3E6
F, ®ae # fawAgeAr @AgaAT saicear &
U FIT B

1. 3:1
3. 1:3

.11
. 1:2:1

= o

. 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. 3:1 2. 1:1

3. 13 4. 1:2:1

. 5= # ¥ FilF-g1 F confeAs @aarnr

HIfA3T & fow Tgr

1. 30T F CollfoAs 3ehrefie &

2. F @it qorgEr St fr g waiaRer
ifaar gt g

3. ¥ erefaaod g

4. 7 AfeT w7 fowa g € F=ifs
ufaspfags $r o 3cufeq AHRT 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.

. U FoIRIfthel a Jord darel, forgenr gt

3cTG Yot T § T e el
HITAPTHT FT AT &, SH T3 & HeET &
1. ST @t

2. FARIBEEr Far

3. Srordarer gt

4. dragRa darer a9t



53.

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.

A= 7 ¥ Fla-ar vedisutaa & e @@

e B

1. &I HIASIAT & T ATAAT AToIepT
o

2. Gaga-=arg Al

3. PfaETEhr wmEr

4. Gager YT @ JAE

. 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

ey Rfese gpfae e & wa =,

dq 3ES WA Sl GHEUNhIOT WG
TASAAIT: HJRioid 61 §, Feod 8

1. 3feJoleh 2. YIRYHR
3. et 4. GUSIT

. Individuals occupying a particular habitat and

adapted to it phenotypically but not
genotypically are known as

1. Ecophenes.
3. Ecospecies.

2. Ecotypes.
4. Coenospecies.

A= FyaEr 7 @ wlawn, See saew

A3t & HATGHE H Jd-¢a HT ThodaT

H AT FT

1. AT ETHAT H T TUT HAE HHR
F U TEHaY gl

2. ofig gg%h @id WOl e vgfea &
g &l

3. @191 3R H g WA e Jedr #
&fa & g gor g &

4. TSI & HO® FaAl @ HEeA AHAH
e g & aRufEa gar g
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56.

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. An increase 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

. TTHEAT T4cd & Bl & & H dN/dt FT

@IRT 9e &RAT § T
1. FETT faRaeT
. O TG doh

. e TIORET Tk

. "ET PR H Th

VN

. 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.

. 3feua o & & yeia & faw, afg

K = 20,000 d2T r = 0.15 § & 3=uad
ufaure=iT e geir

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

. giedt & HeT: WRIE 3Hud & MR | fae

# ¥ Fla-dr aia=r H @@ Ao

1. SSUTHIEEE 3G FeT> TSUHICHE oF Toi>
oficfsor arw iR FurRieae e H{fA

2. ofcrsor T S3fF > FSURfesw T A >
IUHREE 3T I > FUHICTE Yo I

3. 3WEHEE F T > IUEHCTE G I >
ISUTHTea oI A > ofidror are fH

4. ofcrsor =T 3fF > FURfesw T A >
IUHCTE Y I > IUHCTE HG T



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. A7 Foul # ¥ A1 “AcHA F FIT
HIAT ST 82
1. safea= 2. SITEH
3. Higaa 4. Praffamy

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

3. Cambrian

2. Jurassic
4. Carboniferous

grSf-arsesT ufaAa fr aror R A ¥

T 8 g

1. we=TehT foeer & Heal # Seraea
TEfoos TITH adr gl

2. veaTee fATder W ST A FE ATl

3. 39 OFye W Us Telld TeIrdl U ga
3TSET

4. STTHEAT UHEd: 3HR H 3=d &

61.

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
question

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

4. The population is effectively infinite in size

62. ArT sfdefas @wodl H Fia-wr wWAA F
uger 3fasE & o &
1. g 2. gy
3. ufEAA 4. TATTES

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.

. ot & §g ySad @thedr W ATAET @
TR R @ @9 a9 # e =
8l g
1. sgufdc 2. ThUcalcd
3. TWeoeq 4. gIHIT

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

AT faeomdT gt & fohad verrefl

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

2. Microarray

3. Flow cytometry

4. Differential Scanning Calorimetry

FUTH Meleh HiA, ddTF Holhl HIA FAT Iear
Mo FA & [FFe 9feRy 97 & e Joems
I HIE H HlA-§ Sl Fleaiase fondr =7 &2

1. crviAb + erviAc
2. crviAc + crv2A4b
3. crviAD + crv2Ab
4. crv9C + crv2Ab

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

1. erylAb + cryviAc

2. cerylAc + cry24b

3. erylAb + cry24b

4. ery9C + cry24b

AT & ECG & 3fhd a1 [(ffea ar
39T # A § e # § Fla-ar vy
ar =8l 82

1. gfeq urg ar

2. Vi@V, drR

3. AAS UG dR

4. VRAAT VL d”



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

HIfAAHT F FAT mRNAs Fr 3ufeafa va
deT 3EY HYfAT foRar a1 wehdr &

. AT T faeeruT

. RNase T&T 3THIYA

e E T

. gIFdide AT PCR

S R

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

2. RNase protection assay

3. in situ hybridization

4. real-time PCR

Y U F AT A\ F & S arelr e
& & T

1. DNA €rer

2. YeAdfaTST Hargeh Erenr

3. 3USHIS Erhr

4. TIHFATSS el

The tetanus vaccine given to humans in the
case ofadeepcutisa

1. DNA vaccine

2. recombinant vector vaccine

3. subunit vaccine

4. toxoid vaccine

a YwEE F oue fEmu & Rega
3TIATRIOT JUIATT m/z AT 301, 401, 501,
FUT601 # oI galldr g1 Ueersst & BN §
1. 1200 JT 1250

2. 1200 €T 1500

3. 135041 1500

4. 1250 4T 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 & WY G § qF JuU 9RAd
T WM F vy AT o s 1 [
JUTATeT AET #H fREA @Ha @ aREad,
g A sTOR ¥ qF qwr T,
3TUGH & bl &7

1. 280 =L #T. W GUVUTH

2. 3T gfagurar

3. 340 A.HT. I HFeAUIH

4. fagica =

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



HIT \PART 'C'

71. A= AT F 7,

71.

72.

A FE3SE, IEARTA gur RREA wer
el FEant & e E

B. 539, SEARTIA aur fefemA sl
=gl TEast & B €
AT HAA: I IAT ITARIA # &R—¥a
g gl

D. eform Wt & Twr afomw A
&3 giar gl

E. ia-14 ASeIe-14 #F &1R¥T gar &

F. Fldel -14 HlaeT -13 F &713T gar &l

woft |Er FUAT F HASAA oA
1. A BEATF 2. B.DAATE
3. A CAITD 4. C_ETUTF

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,DandE

3.A,Cand D 4. C,Eand F

= F= 7 7,

A fFEr Ffafear & @ @ed F fow
Tqed S IRTGIT FOT @ AR

B. 3 3s@emr # & AEceE AUET &
g H aegeaihar HEd: [&egd-
wifaF g

C. &Y FT # Iy ¥ IE F[v
AT @9 ¢ fF Fr AIS ey geEdes
IEY § AT FSISAA A

D. T diold Follegel W& H Folfaei
AArhad AEcaqur A8 gl
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72.

73.

73.

Fofl rerd FUl F HASAT T
1. AGUTB 2. BAAIC
3. CauTD 4. BAATD

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. Band C
4. Band D

JeerSs-UiET TEIUT & aR # &5 IR 99 ¢
A T ¥ & TATGA Talc H Tolsdld &
HRUUTT: 3JAd T HT 3TadA &6 gl
B. N-f&Y ® vfaftelsa aur cfay w
HAFSIHT U A 20-3T9Y IC53 H
@ = —60°(£5), ¥ = —30°(+5) Tafr 3r@Qwi &
ﬁv%lmﬁw&wﬁmmm%%
UeTSs & §ET FHEfod-FEfad-toa® B
C. oY yeersst & fav fondr oide &
offt 3l & 0, & AT AT I A&
D. U UETSS TATEH-A-Ay-As-A,-CONH, (Aj-Ay
TAEAT 3FeT §) Teh GRS B-hsell 3T
Bl A, TUT Ay & Sfadel HI0T B-FHIeN & YhR
i Ui = &

HET YA & G Dl GeA:
1. AGUTB 2. BAAIC
3. AGUTD 4. CTAD

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;-A,-A3-A;-CONH, (A;-
A, are amino acids) adopts a well defined -
turn. The dihedral angles of A, and As
determine the type of B-turn

Choose the combination of correct statements.

1. Aand B

2. Band C

3. Aand D

4. Cand D

wATaCd fdg 6.5% T W, S Hicwad &
Juar §, W A & s ey W
fuedl A g fdar 3§ Wi W AR
TdT 39AR aF] & A1 (i) pH 6.4, (ii) 10%
FIRTS, (iii) 10 mM CaCl,, (iv) 40% A=A
Fethe| 3O dI¢ AHUhGaUT U HfOTaar H
U FT o ohar 4T [T e A
gRUTH i I &

% protein in supernatant
L
1

[ ] []
a b C d

o F gy aRonAT & FeT 3uRt # ¥

HiF-T1 Svaan ufafafaca war &

1. a=3FAIATH Tethe, b = Taalia,
c¢= pH 6.4, d=CaCl,

2. a=CaCl,, b =TT, ¢ = 3FAfaTs
Tethe, d=pH 6.4

3. a=pH 6.4, b=CaCl,, c = 3FAAIH
Fethe, d = TR

4. a=CaCl,, b=pH 6.4, c = TR,
d = 3FAATH Tthe

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, (ii) 10% glycerol, (iii) 10 mM CacCl,, (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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75.

o 100
=
3
E e
2
=
c So-
£
=
2
=
=
[ ] ]
a b [ d

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, c = ammonium
sulphate, d =pH 6.4

3. a=pH 6.4, b =CaCl,, c = ammonium
sulphate, d = glycerol

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

e & SEERET 3

6 7
P
iN Cs \CS
2C Cc4
NN NN
3 9
1. G N URAT, C4 JAT C5 TEATfER 35T & &
2. NI TEAIfé e & & N3 JoT N9 ToerfieT
Ured EeT ¥ g N7, C4 F1 C5 Tosd ¥ g
3. NI TEaIfea 3a & §; N3 To[arfae ared
el ¥ §: N9 ToRIAT & C*F HoAfdaAd N
T & N7, C4TU1C5 TarsdT T &
4. NI To[eTfA= ¥ §: N3 To[cIfaA ured el &
&: NO To[@lffiel & C* ¥ Helloeld N ¥ & N7.
C4 TUT C5 TaIs8T T &

In the biosynthesis of purine:

6 7
C N
P " g
iN Cs \
| | c8

2C ca
e %m
3 9

1. AlIN atoms, C4 and C5 are from aspartic
acid

2. Nlis from Aspartic acid; N3 and N9 are
from Glutamine side-chain; N7, C4 and
CS5 are from Glycine



76.

76.
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3. Nlis 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 & ORI 9T &F 3ol UealSdl, X JaT Y,
& Frarr fafirear ) o atusal sgaue
AT AT Gl TeASAl W FYAT AT TeaAlsH
s ot decffa == g deas & Ty
3TgR AT /T 9 T aRunE eed §
SE a=UcH® 3YUN, b=FSAT 3UYUR, ouT
c=fag=or

Protein X ProteinY
100 — 10—
77.

E [ .'E c
g g

a

b a
0 0 —0

[s] — 5] —
AT Fual 7 ¥ Hl-T1 TE 2

1. fFammr s & T A Wda X [{3fese &
2. framuT s & T A widT Y [3fdse &
3. fpameT s & AT X gur v, @t

faferse B 78.

4. Famaw s F AT X gur v, a4t
3fafarse g

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.

Pratein X Protein Y
100 10—
a
b a
4] 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

R v F AT & i 3ugfed @
T T S wifed & A 9 600g H
HIRGOT EaRT fashrer fGw arv) sifdcedr
AT 100,000g T YRG0 fohaT 1T 5M
NaCl & ®rg ffesw fawelr = gur O
100.000g UX 3Uehgrahior foRar Imm| sfercedr
F A Naa & ¥ Fig-ar 39ty gem

1. 8% 3 2. TATSHIBRIT
3. GWIEH IEAT e 4. Wifde

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
NacCl 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

e ‘A’ & ITRIRIPIT TG & eI
gd, 38 GFP (A-GFP) ¥ odfold fear amam
ufadifta gerese & g f&  AGEP,
LAMPl & WY WeHEIHISd Bl Bl
IfPARET A, St H-ATPase $T Ush HEHS
g, @ 3utEafd #§ A-GFP, LAMPI & &TY
TEEAAIST A BTl 3HG FF, IE LC3
U=l & Y HgEAHIHRA giem gl
s Fya 7 ¥ P ad e
1. STFSIASHIT A #r smmieufy # A-GFP,
ER WX d%ad giar gl
2. A-GFP & I & IdAd & v
TgAITSar fr 3EeTHar g
3. SfFASEIT A, ER W A-GFP &l
eI HUA H 3ol & Bl
4. SRFAATSERT A, A-GFP &I g oifenar
W ABIT T H 3fefderet & 8l
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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 LAMP1. In the presence of

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

GFP does not co-localize with LAMPI.

Instead, it co-localizes with L.C3 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.

gRaeas TR @ HeAd ‘A’ Bl AT F
e & 9@ T Teaq WGt eRaeas #
O, & 3G UG ATP &l HLNUT 35T gomr
HTER AT T

A added A added

s R
t; I [}]
@ R
£ Z
o) g

5 10 15 5 10 15

Time (min) Time (min)
PIF-TT FIT TE &7

1. NADP™ & JTIaT &l ‘A’ HEAd &dr B

2. NADP & 3993 J2T Weld Jgurar &r
‘A’ HETHd T gl

3. UIeld Uaurdr T ‘A’ Tefdd adT §
NADP™ 3U9d=T &I gl Hdl &l

4. F d@r Weld UgUEr @I, o ar NADP™
HIGTT H ‘A’ TEAT BT 8l

‘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
@ |
| @ ’“_—““\\

_— -
€
A
2 \
by

5 10 15 S 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™

G\ ¥ STH & Ueh HIRNHAT T WA F R
HSFolladl D-CDK4, Rb T BIERIGNRIOT ST
g TYT E2F & o0 3@ aYdr & &HA &idr
€1 Rb ¥ E2F 3/ugfeq g & aum s-3/geam
S feeafed @ fhatfead &ar g1 9=
‘A’ @ AfAATIEFT G AT WTHA H UH
Iy R s A T Aawmad

1. Rb-E2F 3=I=gehaT I ‘A’ TETHT HLdl gl
CDK4 frafafer #r ‘A Tefda +ear &1

E2F &l ‘A’ BIEBINeidhd Tl 8l

Rb & IIHY ‘A’ HIT Bl

Eal

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

. ‘A’ inhibits CDK4 activity

. ‘A’ phosphorylates E2F

. ‘A’ degrades Rb

eV

HITADT Toh T S-HTTAT T hITABI, HITADT
TH & fAET Won @& SRRt & g
Fafda &1 =T (a) Gy ITEAT, (b) G, ITEAT, (c)
M G| 3 HIRAFHT & fGhra qggeard
E&eRa aafAse gord AregA A fovam I
S-3EET HfAEERT #, S @ ¥ galkg
R 1, 79 sefad DNA & 3=gaa amr
AT &

1. G, JGEAT HITAD

G, 3GEAT HITASRRT

. M JTEAT HIfADR

. @t G, JUT G, 3GEAT HITAGRR

A owo

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, (c) 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

AT A E. coli IAFIBT & T gfaaias
YT & Ao W, HARHT H g
& ST §, deueaid J9ue| dhloiads
SHHT Teh A &

1. 9 Horyor

2. DNA HRoIYUT

3. UftesvamSsar geaNur

4. RNA gfforeast

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

gfadiftaa: seafaa W, AR & wid=wa
F AT F AT 3uAer # =T =
giagied @ & Ul 9=

(a}TﬂWﬂ'

(b) HTET gieer

(c) FR ER.

3T UeATHT F UeT F FH FH AS3IH gul

o & O PO T
1. (a) = (b) —(c)
3. (¢) = (a) —(b)

2. (by—(c)—(a)
4. (¢)— (b) — (a)

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

(a) the Golgi

(b) the secretory vesicles

(c) the rough ER.

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

1. (a) — (b) — (c) 2. (b)—(c)—(a)
3. (c)—(a) —(b) 4. (c) = (b)) —(a)
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T8 gaftad &= & fov & A goia: wafea

gluFd mRNAs TEHT Tk @aT g«

BEJﬂﬁH' %" snRNPs & TTT TIT Pre -mRNAs

ok H QAT W I § 3W BE = &

v, v vaeT AT T TS9A UF pre-mRNA

A Ffed I dT Tk AT HI, SH AT AT TF

ST &, IT Al 5 AT 3 gAY TSl 9 AT gt

AT T W 3caRafad fFar @

o Foeg IRoTH fAred &

A. 99 soRNPs &7 3ufeufa & &ror g=r
FASYA Tl W 3cuRafdd Pre-mRNA
Fod # giEa @ e

B. g snRNPsﬁHﬂ'Qﬁﬂﬁa?Waﬁ
AU TUOl W 3cuRafad Pre-mRNA
AT J% AT R e

C. §fT snRNPs #r 3ufEafa & FROT 3 I7 5
AU Tl W 3cuRafdd Pre-mRNA
Fod # giEa @ e

D. §f9F snRNPs @ 3uiedfd & HRor 37 41
5 gHEYS Tl 9 3cafkafdd Pre-mRNA
AT g AT & s

ey aROTAT & FE FASAT Bl G

1. BATC 2. AGATD

3. BUTD 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. Band C
3. Band D

2. Aand D
4. Aand C

. fam= REt #, = aRereufa® srgare deAw &
e 3UMIRG ARt & afemE oRetea 86

g T & T AT dEES §

() CHP-3(Jalg FT TUHdl HEHS

(i) LTM — YR HIE ) REEH F Aehar gl
(iii) PTM — REr@H FAIETUT FF HefAT FaT &

@ 808
oD 605
e 408
Polysome
() Sucrose density fraction
808
ODyeq 605
aps
© Sucrose density fraction >
608
O0zcc 408

v

Sucrose density fraction

ifordd IREOTGEH ®f HeA® & A FATod

H:

1. (1)—a; (i) —b; (iii)—c
2. (1)—b: (ii)—c; (ili)—a
3. (1) —c:;(ii)—b; (iii)—a
4. (1)—a;(ii)—c; (i1)—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

(ii) LTM - arrests ribosome at the initiation
codon

(iii) PTM — inhibits ribosome scanning

(a) 80s
o] 60S
Do 40s
Polysome
(b) Sucrose density fraction
80s
oD, B0S
408
(© Sucrose density fraction >
60S
P20 408

Sucrose density fraction

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

wAA A, CG TN FTHA HARID: C W

#RdERT g € S Alfpd Set @ o

F H Th dAH gl IITT Jaya A= &

3T 9T CpG gardl & §Id g, Jufa g

wfaar # sfdegaa @a & @ 7 ¥ Fi9-

T ST ASSAH SITEIT FLT 82

1. TSI &1 ATATEROT 3139 F YT
RNA Pol I1 & &7 &l =I&l JUehdl, 37
g ST ifdesa Y S #

2. YU ST AAIFT & G, miRNA
CaRT UrotisH AfAegramis seurd &7 &
Al 8 &, 30 YR dftash Afer
H T A

3. Ueh Al & IS &F & e F IHTT,
IihT AT F 3T # 3ufdAT €G-
TR A AT ARERT &0 gl

4. 3eATgS 8T H Frscrd @ ATelad ga
8 DNA &TfdguR 7t & TeasA AR
THE A el & 8, 3H THR ST
sfaeafea &1 gafRad & gul

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 IT 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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A, TH UIEA-RNA HFal, HI T fafase
35hH e AT § ST DNA RNl &
el sicarent & wfadsfaas @ §qor & g
Tcaf 38F FF UTEA DNA Uifeldlel & Tl
§ Fo e o §) e F e st A
¥ FIF-T1 DNA Giferms & qorasd ¥ e @
1. TfFeICTSs! & Aleld B AVGRIT B
& o T & v T A
2. TAAS DNA & #MF U& 3'-OH f&@Y &r
farafka & @& gl
3. TAIAYS 9T Toafeh HYRINUT A6 LTl
4. TAAIS U UlhacAs alish # FIH T 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

ghafedl #H, Udpiadd & IR g #IRd
thorat &1 frarfcag = s  fafese
mEFaa R Few  (cpk) afafRfE #r
NETHAT gl 3TF fulld 98 CDK fafafer
ufdpfaae & Hafdg w fokdl & Fsmror
HI TGHAT IAT gl 3T FEdaehdl W FaRa
g & &/ 9% & ake, Fafdg W @Ra
g & v goeal & g v & Al & g
=7 g gfosal & frafeag 8= & T
AT v Al g, [T smer@t § ¥ flaar
HITAFT Th & G, IAT S IJFEAAT F 3 CDK

fafafer & Asasga gotar &
(1) (2)

£ £

5 k1)

g <
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|
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o
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@) )

CDK activity
CDK activity

G, s 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?

4] (2)

CDK activity
CDK activity

IG_| 1 [

4

iy
-

(3)

CDK activity
GDK activity

<

TEULAIEIAT H, T 35 &R Xl AJohA s

foe sreoral & ®TT ST A1 §, e

mRNAs T FATT §F| T HfshH 3T RNAs

& WY 3H ¢RI SAIST AT ¢

1. U fafarse RNA =9

2. UR-HHEE @ Hishar

3. U& HFd TR sgFadierss § ®Rod
Teh Shgehl= X131 JHThRHATT

4. AT 3hH H 3UTEAT Th RS A & Th
2' OH ¥ HRIVIT Teh Sgehle{3M HTHATT

In Trypanosomes, a 35 base leader sequence is

joined with several different transcripts making

functional mRNAs. The leader sequence is

joined with the other RNAs by

1. a specific RNA ligase

2. the process of trans-splicing

3. anucleophilic attack caused by a free
guanine nucleotide

4. a nucleophilic attack caused by a 2" OH of
an internal A present in the leader sequence



90. FT faPidslad T A H T TG B # wfawed
IMRAT ¥ T9 & [T 399 3ugeT A fov a=

90.

ad $O AT TohA fortad Epd &:

A B
a. | Trypanosoma | (1) | srgremgor =y

brucei e ——
I DT &HATT, TEE
3 79 gRadl dder
IATIR-AEAT (VSG)
# favga af@a=
Sfed & &
ffes st &
FUMAOT & R
Fad aRgeaar
R T A
T AT, S g Fr
3T HAET L3 B
FGolel & gl

U gHI AT
o ST
TASHNEET F aR-
IR gfaser REaT
T Tl regferar
¥ TU= & &FAAT

7 & § Fla-a T &, ShT T 39T T
WA I, oifh GIANEl efishar ¥ S@rEr S
TehdT §?

L. a—(i). b-(i). - (ii)

2. a—(ii), b-(iii). c - ()

3. a—(ii). b-(0). ¢~ (i)

4. a—(0), b~ (i), c - (ii)

(i)

b. | Plasmodium
Jfalciparum

(iii)

c. | Haemophilus
influenzae

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

(ii) | Capable of continua-
lly undergoing
maturational changes
in transformation to
different forms
which allow the
organism to change
its surface molecules

Capable of evading

(iii)

c. | Haemophilus

influenzae immune response by
frequent  antigenic
changes in its
hemagglutinin  and
neuraminidase
glycoproteins

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— (i), b—(iii), c — (i)

3. a—(iil), b— (i), c—(ii)

4. a—(i), b—(iii), c —(ii)

ar Bss gl IRt Xar Y& wh goreer
HEYUS 8T TUT T DNA AU &7 3uiead
€| YT DNA ToelhT & 3TANT & Th
uRafda a2z 7@ H SR fFr @ §
aifes 3TH X FT Teldal HEUT &F Jo0T Y H¥
DNA 3§=4T &7 3Ufeyd @il degedra nfear
X, Y d27 H & Afaxf@caea sxdr sifemsit
& dIeT FHTIEl @ 3T § FAA X AT AT
Y & @Y 37ER & @ 98 A= ge 6
#g fdd-afAfhaar =8 &, e st &
T FlT-a, | BT F TE-Feadar FUT F
Assan sfafafies &=ar &

Cells over expressingreceptor

aul 18

% receptor ligand binding
1 d
T

% receplor ligand binding
1
T

Hormone X Hormone Y Hormone X HormoneY

l

% receptor ligand binding
I
1

% receptor ligand binding
1
T

Hormeone X HormoneY Hormone X HermoneY
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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

[ vl +A

_— 2

% receptor ligand binding
LJ

% receptor ligand binding
'
T

Hormone X Hermene Y Hormene X HormoneY

- 4.

% receptor ligand binding
L}

% receptor ligand binding
'l
L}

Hormone X Hormone Y Hormone X Hormone Y

WIS Y & WY Hhiold deh HSCHElel H Teh
9T X # TfehT rgear & @ Srar g1 fhdr
gfdeer 3caele & efe, Y BiEniRfad @
JET &, 9T 3HHT NfeAEAST HGHY @ SAar
gl X AFd g ST §, Fed A TR @l
Sar g, 9 vOf@ gERr S #g
FEE T F e § IRUIAT @ ¥
T IR 3T {vat & ufdes 33 fear
EIE2 B

RAYTA: MET Y 7 T 3OREd"T § dfe
NRAWAST  3@HY W o S grelr
HIEHIRENRIUT FE T

QYT B: W& Y & Fgh ok FAHGRT 8
H TAT I T WET L & ST
gl T ST & TTT FIRASR IREHAT
S gl

Rygc: #:eE 77 & Reg aws, =
e L & v T & uREsAg &= 7
HH AT §, & AT IREHAT B AT gl
@Y D: FRAFBT F Z-VAD-FMK, ST TH
AFga WocA HUH HeAs B, & WY
3yaa fRar Srar #
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A 3ol § ¥ 99 3Wed /a7
FfAFT Hr vaefews T # Svean
JUIT AT &7 Y-HET % UUICeIfeeh ahifRIahrait
1 gfafafaca Far g

1100 T
50 + ‘
A B CD
2100 T
50 + —‘
A B CD
3.100 T
50 1 | | |
A BCD
4. 100 T
504_
ABCOD

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 mufation 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 +
A BCD
2100 T
50 +
A B CD
3.100 T
50 +
A BCD
4100 T
5 +
A BCD

93. TIH A H, wiordl # HifAwr-ifAdr ETT

W&l & AR T Fd {RET §, J9 396
YRl &T0T T B H 6T I

A B
a g | O |@wg sfar § [ffas
9, SITRT-ahIRTehT
TS T ehaT3i
@ AT FEr
e
IETRITAPE [g-H &
@ar g gur THE:
feFa T e &
ek Fifwe-sifRe
TS T ehaT3i
 GEA-GHER & H
afzafaa &

(i)
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93.

94.

¢ |y | | fasR e
Fe REGIEICED SHITAHT-

FifAFT  HEAT  F
AeTT AT &

d | dafFea (V) | gr-Erea ST
TET o ar
TETRITARS T
Ifeal SW FH A &

P # ¥ la-ur @@ gaea &

1. a—(i), b—(ii), c—(iii), d - (iv)

2. a—(ii), b—(iii), ¢ — (iv), d — (i)

3. a—(iii), b—(iv), c — (i), d—(ii)

4. a—(iv), b—(iii), c — (ii), 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 Ig-
like domains and are
mainly involved in the
fine funing 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

iii)

d. | Selectin

(iv)

Which one of the following is the correct
combination?

1. a— (i), b—(ii), c—(iii), d —(iv)

2. a— (i), b—(iii), c — (iv), d — (i)

3. a— (i), b—(iv), c — (1), d—(ii)

4. a—(iv), b —(iii), c — (ii), d—(i)

s fagardt & FEX FfRFET & 3TER
ufa-der 3iwfr & fFam Jr awead Qwor
fqeowor foram agueia f@gEor (©) dur
3ERA (T) FHAT HT A56ad TidfaAteed =
AU F HIF-AT AT &2
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94. A student treated cancer cells with an anti-

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?

cC T cC T CT cC T

Cleaved PARP | = 4 - - m -
CyclinDl | = 4 - m - o -
053 | = -| - - m|-m

Sonic hedgehog | ==

Loading control | ==

1. 2, 3. 4,

B & A& (BCR) JAT T HITAHT ATET (TCR)

F TN F FY ™ FET FuEr § ¥ Sia-ar

HEr ARt ¥ 2

1. TCR Zeelr & @y sf¥g § J4r BCR I
@oT §9 7 ushe A€ gl

2. BCR ¥ 38%Yl, 3f¥&er TCR 9fdst< A
& forw faferse w18t g9, wg MHC
Iad ufdsi=r & forw fafarse g

3. Tehd URSHATT H FAT=dd Fal & [T
BCR, Ig-o/Ig-p & T & AT §, STaieh
TCR, CD3 % HT BT gl

4. TCR#T UL BCR Fr Ifaat=l ge=
y=aatRad wE dUE gud §

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- whereas TCR
associates with CD3

27

96.

96.

97.

4. The antigen binding interactions of BCR is
much weaker than TCR

W & 9T H, TOT 30756 HIAPE 2l
3T TAld  CTIAS-AEICE SIgEdTd
FEAS g1 “THIEAUSR” ¥ Fafad [T FaaT

o I

A T AT F R Fddl & IJqA 9T
oo & fov uRd aar g, & dfEer
AfolehT Td JS8IT ALHAT Fdeh T

B. 3¢ 3fadF dAT AT Fdedl & Th
gfadah #0T # cqafeyd A8 & Hehdl|
C. 3R Fgd # wW-Rafka g & eHar
38H 8T 8

D. &gehel IfAMNear i IRTAT Fa i arAar
304 gl

E. SIGEATIH CaRT B-hefaad Ium s, aar

3caifed g 8l
IRFT FUAT & HAF TS T T Hla-ar
Tér &
1. AdarD 2. DAATE
3. AdYTE 4. BdATC

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. It 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

differentiate into dorsal mesoderm.

. It has the ability to initiate the movements of

gastrulation.

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

self-

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

fZer & ufde g e v G Gad s-
HRH FAGT AFES HqUT F @ AR
e wiEAfd o1 ¥ fafer wemonE:
JTAA T & fov Affad &= A WA
Fedhl B AFAAS qfgead &A1 & e G-
deo X o A dehw fAvien @
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98.

JoFfieRoT  "fed g3, URUMAdG  HUT @
Heateyd g aifev| W f3Fer & g opuit
¥ AT Bue 99| ey S §:

A T T FReEs o afFq 3T
3T IIEdias AE AT ¥ few g

B. PR&ES HT A AFd JUT AE HIF
FIATEAT A

C. TG A o0 U <gEIa: wAfRE T
& Fif 3Ts gl goeaa: T§da AEn o
THF Tha HUT dA- & fav @ A
AT ehaT HI

D. 58T HUT H T, Th Hifen oot
g w=ar § PgscAs fGew gfea
gIar B

3T ATETHT F S-G90 TEr e
1. ATTA 2. ATAD
3. AITATATB 4. A,CTEATD

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 isolated
blastomere is greater than its actual
prospec tive fate.

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

. Sea-urchin embryo is a “harmoniously

equipotential system” because all of its

potentially independent parts interacted
together to form a single embryo.

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 A and B 4. A,Cand D

D.

TEA A 3t F e F o wear

AT "earsit TN

A, {lie/EiEe 33T o ¥ Hiddd veerss §
TAT T Y] HHIOT H T H &
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B. fifzs, o w& sfzha wd= &, 3=t &
YT Teh JoATfa-[aferse adss &
Ao dT Al gl

C. fAvga 3T & Re-aua & ke
“oggeT yEwie afed glar §, S8 Tk
FfoeaA-fAs gfe sifedes TRt 7 afga
gIcT &l

D. IP;, ST ¢EFIY] & HETHAT f&g W 4T &,
HIReTTA STHT HAT & ST Tolhel hivten
afg:FIfAear 7 IRUIAET &ar g

IRIed HUT F HiT-AT FE TG

1. #TF C 2. ATATC

3. ATAD 4. BAATD

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.

Bindin, an acrosomal protein, interacts in a

species-specific manner, with eggs.

A “respiratory burst” occurs during cross-

linking of the fertilization envelope, where a

calcium-dependent increase in oxygen levels

is observed.

. IP;, 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. Only C 2. AandC

3. OnlyD 4. Band D

B.

C.

. T st & R o Y e A
Aot & e #F e wua G
A. ARG HIFART FETAR (ICM) FT HAHATFT
T—ﬂﬂ'ﬁﬂﬂ'@ﬂ'mOcm, Sox 2 92T Nanog &
TH T F g W@ S F
. HREHYE TEAT ¥ I, & HREAE3 gt
Cdx 2 TAT Oct 4 HeJol@ FRe @ HfHeTFA
AT §  JUT ICM IT7 UV a1 & H&TH
udid g gl
C. ICM T GIYehRe HIfAwE, el Heforas
N Cdx 2 I HISNIT T &1
. Cdx 2 AfF=af@a & Oct 4 Fafa=a w1 &,
FO HIAGIT I ATRNE AT 3T
HIRIBIHT I ICM Felel FTT A g
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3RFT HYAT F FeT TS FH § Hla-ar

TEr 77
1. Ad4rB 2. AdHUrC
3. BA4TD 4. BATC

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. Aand C

3. Band D 4. Band C

Bffaa T@ani & @@ @War & v aRfas
fm & e wefdw afaed &1 c
elegans H UUICITAT ced-3 AT ced-4 ST &
uaﬁ?rﬁ»‘mm%’, ST Y ced-9 H EUGK
Tafag & 9w 3ida: EGL-1 ¥ T fir
JoleTT #, THId: e FHASC S TEa= H
TS ¥ 3ES FGER Ar wual A ¥ -
TET TRl 7

1. CED-4, Apaf-1¥ TFET T@dT ¢l

2. CED-9, Bel-XL ¥ ®FT 3@ gl

3. CED-3, caspase-3 ¥ T I@T gl

4. CED-4, caspase-9 & ®I&T QT ¢l

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-I.
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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A
B.
C.
D.

102.

A
B.
C.
D.

qeaeT @ F YA @ qST & e
gFRl H Al S fr Fedea wd
yeoied FfFcaeg Qo & &
fasioEd 3caiad # gouir faeaa dfeq &
TFH | (SIETdH) — 3T

TR 2 — G

TFR 3 — el

T 4 (3TETH) — 3T
ﬁmsﬁﬁﬁﬁmﬁgﬁmﬁﬁm
d, 3Wed gsunr @ew gfdAE w1 wRivE

rar gem
1. APETALA? 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

YFIRIENT Solacla UNdgd H, Sogcid “Z-
TR H careyd agel & ARY IIdEd dld
gl Selcia arg & e Aeraa 3 &

P680 — PQ, — PQg — Cytb,f — Pheo — PC — P700
P700 —» A, —» A; - FeS, — FeS, — FeSg — Fd

P680 — Pheo — PQ, — PQg — Cytb,f = PC — P700
P700 — A; — Ay — FeSg — FeS, — FeSy — Fd

= gaiear & @ Slq-ar 7@
I. AT B 2. BIIIC
3. CAD 4. ATAD

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 — Cytb,f — Pheo — PC — P700
P700 —» A, —» A; - FeS, — FeS, — FeSg — Fd

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

1. Aand B
3. Cand D

2. BandC
4. Aand D

TN TITATIAhIT T UIGUauieh ATead fAg=or

F2 3T S UhEl ¥ FEfOT ¥ UcUavs

FT & A & aN # A Fa Fy o §

A. UIGUdUTH Y F T COP1, U E3
gfafaafes fodm o Mé= sy &,
T HNTFTHT B

B. WehTel T 3ufeufd & copl &1 vy Fgew
¥ P gem T @[T fRar srar §

C. werrer & 3ufEfa & ey & 3w copl
EaRT HY5 df&ad g gl

D. TRIERTATGRE! Ifafhar # FFafed
TF HeJordd HRF HYS B

AT Taeat # & ig-ar /6 B
1. ABAAIC 2. B,CHATD
3. A BEaTD 4. A,.CTITD

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. COP1 is slowly exported from the nucleus to
the cytoplasm in the presence of light

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

D. HYS is a transcription factor involved in
photomorphogenetic response

Which one of the following combinations is

correct?

1. A,Band C

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

A,CandD

C; FldT Th Teh CO, WGUT T WehH § AT

URIIRTHA F HH A ARET g C,TY

% FT Agcaqul uge] foraaa HfAT &

A C; UGl & U $HF AR T@a & v
Ui I qeeoE R § &g
FT B

B. U quiAedIdes SIfAdd d wremsarer
UEEAC  FHlalFEey GaNT AgHSAT  CO;
feulsia &1 8, & IR @l 3 & g2
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C. GUHEAGH & HARE W #H IR e 35
N NAD-Hfw TeasH TFRraIFHROT Fh
CO, T FFT FT &

D. CO, T & qerase HifA3t # Hicas =@k
CCICREDNE T I I

A gaeEt & @ sia-ar |18 &
1. B,C@ITD 2. A, BAAIC
3. A BAaTD 4. A,.CTATD

The C4 carbon cycle is a CO, concentrating

mechanism evolved to reduce photorespiration.

The following are stated as important features

of the C4 pathway:

A. The leaves of C,4 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 CO».

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. AABandD

2. A,Band C
4. A,Cand D

g A=A ¥ Tefag e

FAAT N TS

A GHIT W% ¥ HHAUT & I 3HaTed
dfe afeRier ¢ar S gl

B. HIA WIS ¥ HHAUT &F 3Wid, IRd
afe ufajiy fFarfeaa gar &

C. SfiaTu] HeRACT, TATET vafda ufeReT (ETD
A URT IR THhaT &, T AfTdeAa
R WX o ST g2

D. Ao 3T & TAZUT & HROT
TScraTal # AfFdd NPR1 A $gh dh
fga: TEERd & €1

IUFT HUAT FT HlT-GT TIITT T &2

1. ABJaTC

2. A,CTATD

3. ABOAID

4. B,CIATD
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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,Band C

3. A .BandD

2. A,CandD
4. B,CandD

greul # o IRagsT J2T gehrer TaEieRor

& Rafder ggeail 1 auia = Fua A=

f&&r o &

A. SNageddcdr TUher HIfARIAT & &
Juguied GINaTgr R0 gied g g

B. faasier #1f¥ 3if@ere (3e7. aor got
Td ) HAI: Fguied Gvargr faeroT
A A B

C. AT Wd I A &= 7 divarg ua
T & d1F o Fr Afdeiedr gedr gl

D. Sfiageddcdl TUF I qureata F drvare
& 37T AFI HT HHHTed HAROT T gl

eI HUAT & T HASA Gara [Aheq & e

1. AIFATATC 2. AIABATC

3. ATTB JATD 4. AT ATATB

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 A and C

3. OnlyBand D

2. Only Band C
4. Only A and B

107.

UeugTH{AT & ATH TAFIH J97 398 TIg
T/ T 11 F e o v E

107.

A amth?r"l @ ﬁa‘ﬁirw‘r
Sfotar

B | freatedea (D | quif &7 s
A

C | wrcremseer (i) |y aRag

D | o= W) | & agfea
31Tt

fa=r & & Rewedl & IS F TEr

THTAT A g

1. A—(iii), B—(ii), C—(iv), D — (1)
2. A—(iv), B —(iii), C— (i), D —(ii)
3. A—(iii), B—(iv), C— (i), D — (i)
4. A—(1), B—(iv), C —(iii), D —(i1)

Given below are names of phytohormones in
column I 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

108.

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 — (1), D — (ii)

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

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

Ife fordT TFara T § A 997 T g @, B @

TFT arel ARG A EIm Jar § O g &g #

AT T HIRPR (RBCs) HRese @1 &, g

AE F RBCs FFad welfad giefrl & sweror oot

FUAT F AMEIT & THhd &

A TE & TATGAT & ITTCTAA, T A
TN & T ST HTRVUT FRIT
T gl

B. GTdT {&d & To]jCl=Ae ATET T ColreAT #
TR §, 37 3TeeuT H gRUIfAT |
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C. IMEr & RBCs & 36T HTIVUT & Uid-A
IFETAA & IFCT IHFAT HNOT g

D. &l RBCs & 3T 3290 Ufa-B
IR % 3T AT F IROTA

3WFT FIAT H T HlT-T0/F Teid &/
1. AITA 2. AGUTB
3. ATAB 4. CATD

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. Only B

2. Aand B
4. Cand D

THAIT: 95T ¢ 4 0 6mmHgU$FR'?T

S W ¥ 3TAdT 3T BRar §, 9594 g9

# 9q@ TEI H FRIOT A I 3T 3

FT TAT WhA A7 =t #F vearfad &

A. 3T:990 F SR 318 HoT TaRas T
S TGT & dIF AR W aay AT &Fd r
AET FF FH T &, dR¥T & @[

H HRIOIT HLh|

B. 990 & GRIA JRAE&TT gF # g
IRadeT Tag=l T IS FEaror
TS Scaford #C Fha &, ST g
JAT ToFT ATfgaRI3AT & g e B

C. AT eGHAT hel I AT AR
&g P FET IR T B

D. T I a7 F Tfas @ad o
0T WA F o F IROTH §
“QTTAT T |

IRIFT FIA H DIA-AVH 39T el /82
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1. AT A
3. BA4rC

2. AdarB
4 HED

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 2. Aand B
3. Band C 4. Only D

@ = #, B3t Fiw S & @a A
T=cy AHFEEE (N,0) 9UT Flad AlAFAES
(CO) T 3E3IEUT 37eh 3HIfAF &1d & TIUET JUT
FNAT F o @I PIART A UETHT FAT
feErr I &

Start of
capillary

Endof
capillary

—— N0
——=m

Partlal pressure In blood
|

Time in capillary (sec)

@5 FyEr # N0 9 co F FHiuwr I
Bfaas ufaa= & fg & FrRor yrafag &
g
A. 3Fd # WA & T N,0 THEAHS:

& 919 ag offgd: gaEteyd g gl
B. 3&d # CO & 3=a Forgar &l
C. ST HiAHT Freel # CO i =7 ForTar g
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D. HiUHT IF TAT T & g N,0 & fFarqor
faeRor-aRafad A= S g

SRIFT HYAl H F HlA-HVE el 882

1. AFA 2. ATYUTB

3. AEC 4. CAATD

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:

End of
capillary

—— N0
===c0

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

B. CO has high solubility in blood

C. CO has high solubility in the alveolar
capillary membrane

D. 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. Only C

2. Aand B
4. Cand D

fAf3T afer W aEd a9 g fiT Faear

&1 HRIOT HAT & s T &6 HageT

3CT @ g1 3E At W FIEE st

& Rfaer 4, gl @, oo i @ #

A TS g & AT Haean Hr aifd Hr R

R gl e Fuar # @ F qaor ufeaq @

Thd &

A. SIEF T oY I Hageh diaehl LNAT 7
3T T TTefehal I & GgaaT B

B. T [Aedas g cardr df¥er Yt #
3T FT ATThAT T FH I &
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C. YW YR A ¥ Gd & R 377ar afgd
g gl

D. && TacT & v Y@r 9K C 3caierdr &l

IRFT FYAT T F HIA-T/T T /82

. AJaTB 2. CFATD

3. AEC 4. ATID

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
. Local anaesthetics depress the conduction of
impulses in large diameter sensory
nerve fibres
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. Only C

C.

2. CandD

4. Only D

AT TAET-aE] @I TioC W ad = &9 &

faarg & Torew vag e = ¥

FUT FI I

1. 9 FF # IO W ST AT & gfe
& HgT TE &l

2. EIET 3@ & gfauT Tt &E 7 i)

3. 9IH 7 Tfo¢ &7 T JTANT quT giayor &7
& Tioe & # Eum, et & s

4. ST 3@l & Tfoe &E & At F |

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 infact.
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.
. Blindness in the left half of the visual field
of both the eyes.
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RSS9 & A R cefar §

Cholesterol
¥ 4
Pregnenolone
§ ser
5]
’, sER
11-Deoxycorticosterone
‘ Mitochoniria
c
‘, Mitochondria
1B (OH) Gorticosterone

l, Mitochondria
Aldosterone

A, Baar cwaAT: haer ufafafaas &= &
1. sER, M, 11(OH) Hiféarer

2. GO, TR, HIfEHe=

3. GAHTOIEH, 3TN, 11(OH) FifcHer
4. SER, WRIER, ifémreea

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

Cholesterol

3 4

Pregnenclone
3§ sEr
8]
l, SER

11-Deoxycorticosterone
‘ Mitochamdria
c
‘ Mifochondria
18 (OH) Corticosterone
., Mitachondria
Aldosterone

What do 4, B and C represent, respectively?

1. sER, Progesterone, 11(OH) cortisol

2. Mitochondria, Progesterone, Corticosterone

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

4. sER, Progesterone, Corticosterone

1. FRGIA videliA o 8d §, Ud 389
3aTel 9IS F She A6 Bl

2. wideiaAs fawages, g o afafaf
AT IO T 3FH AT FfdeidT
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& @y, AfAT @1 3gAa 761 wa F=hifE
¥ FeIy AT 78T & gad|

3. gfdeidA= &1 3UReAfd & HROT FA Ta
fafes geanit & aR o o o
TUT TG I GUHA UG FIA® TAAT &
faw & aar &3 &

4. JIAS T faFg videra Rvagiaat
# 7 ufeq g9, Wg 37As Sad
A s 3uftad €, 3 aras 8 €1

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

Teh AFT Gleq H Vollell & Teh JIToT dIsT 3TATT
# FuiRa war & a8 o9 & Ov scaRer
‘B’ Vollel BIET dfeT & o 3caerr b’ Vol &
gTET g1 39 908TT & fov & v ggEed
gadr DNA Rgas  (5kb &%) @i 3#T &
Fafg s g il & 1Y gdead §, U
AR AT 3T a|r Vel 3R DNA =gl &
o Rvagsdr v uew &t o 99 ueE
5@ skb §3 A& I T yEERT fRAr T
THHIOT UTcd 100 AT &7 f3eawor DNA Rgas
@ FURedfd dur seuedta & fow fear o

gRune AeT aifeer # 3fRa &
STETOTIFRT A Sarer [Srer derarer
ey qreT
DNA fREes & [39- |3 |39 |3
sufegfa ar feufa | oftufa [Fufa| ofeufa
Fequteata e
et £ g 22 23 |27 | 28

IWIFT VIO F HUR W, e Fvwst F @
HlT-T7 TE 2



115.

116.

1. JTHUVRT ¥ TTIT DNA Rgas oifed 8 d g1

. 5kb &% VST ‘B’% HIY Hgad gl
. 5kb &% VNS b’F AT HEAPAd gl

FER VS

¢, W oI &I i A § wgafiaa ¢

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

AT mer E. coli ARG WG 39T [ a3

3cfi@ad & TW@WAE & HeIAT g oA
3qRadl ¥dEl & EMS W MR
suRgdsal & T IYIR R I, aer

yedr & fov dfea frar mam ofomA
fAraa arifg &

Mutant strain Mutagen treatment
EMS Proflavin
A - +
B + -
C - -
(A caRafcal & Jearadr #f + I H1S

YTad 3ufeyd 78 e ¥ Afdse fFar mr )

. A8 I ¥ Tad9d: DNA g wifeq gar
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116.

IWIFd JAT EMS U9 Ww@a & oefofr
FIRAASTAT TSl F IR W & 99g &
A 3cARac & T TTAG AT
1. A-RvAaREas
B-T& &R& T Ader a1 gl
C-ag?»ramafra?ra‘rq:r
2. A-FAAREaT
B- RvAcaRad=
C-T&h &R & =aer a7 g
3. A- U &R &I Hder a1 gl
B- FAICaRaaT
C-ag?»ramafra?ra‘rq:r
4. A- GACIREST
B-T& &R& T Ader a1 gl
C- RvArcaiaas

Three mef” 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. & I & A wed g & T, RS &

117.

118.

/I @IS # A9 (1-4) &7 wfafafdea &dr &

Deletion1
Deletion2
Deletion3
Deletion4

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

g YR (1) & YAEASAAAT BT JeT H
& WAL (+) T FEAYAT () & fow ax fog
3caRacel (a ¥ d @) F, IR A9l & GG
qreToT faRam ST g1 9RonA faer waiid g

a b ¢ [d

1 + + |+ |+

2 + + |+ |-

3 |+ |- [+ |-

4 |- - [+ T-
IRFT & AU R &g scaiadar &
EATAT FH 3
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 #IT locus of phage T, from a common
reference point:

Deletion1
Deletion 2
Deletion3
Deletion4

(The bars represent the extentof deletion in
each case)

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

c |d

+|+|o

+ |+ [+

W=
][+

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

e gemger AT dwes & Femerfa ufaa=
I gartdr B
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118.

119.

=

AR FT &I JAT ST WIAehar o M1 9Er &
A 9 v geieh, s9er sAe St

1. X-ToAfPera 3amdy, wifdsar 12 &1
X-TARd ITAE, U 1/4 gl

SAfeRregdr arrerrdy, wf¥ishar 12 B

SAfelreEr arretrdy, wf¥ishar 1/38]

Eal

The following pedigree shows the inheritance
pattern of a trait.

From the following select the possible mode of
inheritance and the probability that the daughter in
generation IIT 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

AT T H WIS & 39T ¥ HAUd HIH
g3eT R IR & (1-3) weig ot g &
AT FIASA W@ g A afoer # &7 ude &
foT & Rgas &1 vder TAT car .9 §

Strain Time of enfry

Hfir #1 | met thr st’ phe pro
(59 a7y | @5)) @o)| “45)

Hfr #2 | st pur pro his met
(157) (287) (357)| 45| (55)

Hfir#3 | pro his met | str’ phe
2) (12) | @2)] (42) | (47)

IRNTFd 3HHS F 3TN A, E. coli IOTHT W

el & FEr FA H @A A

1. met-thr-str’-phe-pro-, pm’ h;s

2. pur -pro-his-met-thr-st’ -phe

3. st -pur’-his-met-phe-pro-sti’

4. his-met-phe-thr-pro-sti’ -pur’
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119. Interrupted mating experiments were performed 1. Nematoda and Annelida: continuous muscle
using three different Hf# 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

Hfi-#1| met thr str’ | phe | pro claws, jaws, haemocoel, trachea and dorsal

(57) (17) | (25) (30)| (45) tubular heart being arthropod characters

Hfr #2| st pur pro his met 3. Arthropoda and Mollusca: unjointed legs

(15%) (28) | (357 (45)] (55) and nephridia being mollusca characters

Hfi- #3| pro his met | st phe while claws, jaws, trachea and dorsal tubular
3] (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-st¥’ -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. @7 cgawacHs R Agqdifsar # gfadas
120. 9RUeH s feoaey S unf § &Sas e e &1 yafaftca #ar &
#Y & W, g, TFAIET, @YU, TSI
A Teg, ua, €9 R-Afc & dag me’_’® i
qeft T &1 THHR 3A AT & a1 g FH FAET Apical Meristem¢—s. pipp gays ——> ‘)®/ '
SO AT ST R — _>® /' \Semndarv!\rlum

1. TMeFHH T Wfesn: RR-Ffed # dad

120.

arell oXd, faar | & W qur g
MHA & F&I0T § Fafh AT,
LETHYUS JAT G881 Aferenrs g U=fersr
& TEIT |

2. WATerEr gur @ftue: o= gfer & &), gur
g WfersT & Fefor § Fafe ge, S99,
TEFAIET, @YU AT YOI Afolehls &ed
"feare & ST g

3. EfOulE 9T Hgwhadr: faar d@fY & 3 qur
gFh FHgHaTadl & oI&T0T § SAafeh U,
S3, 2ETEYUIS JAT SO Afehrs #ed
"feare & ST g

4. IMoHIA TAT WiAHE: FAd =it o, faam
WY & W, T gFF TNePA & & §
Safer 9at, 93, @EvuTe JUT g
AfoleRls g HiUUG & ofeTor 2

Peripatus is an interesting living animal having
unjointed legs, nephridia, haemocoel, trachea,
dorsal tubular heart, claws, jaws, continuous
muscle layers in body wall. This is considered
as a connecting link between

121.

Apical Meristem, Pith Rays —— ‘,@
/ \ Secondary Xylem

3R ST & R W A B.CAAM D H
JETId TUTHT T TET UidiAtca & @ehear
F ¥ lF-a1 aar &

1. A - 3R, B - Telld, C — HagaAl, D — &M
A — 9T, B — AU, C — Hagail, D — 1T
A — T, B — YT, C — I, D — Hagal
A —F1T, B - G, C — AR, D — Hagar

Eal

The following schematic diagram represents
secondary growth in the angiosperms.

coriee —— (%)

Procambium ._.>®

Based on the above scheme, which of the

following options represents the correct identity

of cambia labelled as A, B, C and D.

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

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

Secondary Phloem



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

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

122. T aifesm @ Fadr wagh aur 3%

ﬂﬁvﬁ'aﬁ"ﬂjﬂ'mﬂﬂ?ﬂ'%’

Hahl THG &I

A REsAEEE

D) | e I Ted=
HeI TR SO &

CaRT AR FeAe

B erfes

(i) | e o Ted,
HHITAST, 7ol Ik Tel
Sl l-CIn CIEC
ST

()| e Fg Ted,
eI, IS Afrn
sy e

(iv)

Hash dg GCgFd A1
Tehehl [QTRTS; ehif=11SaT
CaRT AR FeAe

A7 Aheul # & HI9-H1 FHah TAE AT 3%
N F I9gad Helld 1 gfdfAfdeT s &

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

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 Pygomycetes

(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 —(ii), B — (iv), C — (iii), D — (i)

T Agdal=ieh ga 3T did SFaT A, B T
C & FIAHOT FAT TEd g1 39k I F it
QAW p, q AT r F TN H FIaT &1 FATH
S ¥ge € 00 B Srar § 9ur fAeww S
gau= g, ‘1’ T sar &1 = SFar A7 oy
T FAVFT & geT AeTaa &

A |B |C
p |1 |L |0
q |1 |1 |0
r |0 |1 |1

3UFT difeleT & 3R W, [R5 am@me
e 3|

(b} (c)

e sea qur Facgy fBEa & 3R |,
e @heT H A

1. ‘@’ JAUT b’ q=Al MMEUT THT &

2. A b’ ATEIYE THT &l

3. ATF ‘¢’ ATENE 9T &

4. AMH ‘a’ AM@YE TAT

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
q 1
r 0

1 |0
1 |0
1 |1

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



C A B c A B p c
r P p q
q P
r
F
(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 ‘c’ cladogram is possible

4. Only ‘a’ cladogram is possible

124. o AFAs qur Aa, uoft gur aed #

Qa1 e G & 2

A | gigtear ogfeeer| (V| Aa @ aEA
el

B | Reafear sR#r | )| =rgar & ==
LEDE

C | anforr gefsigr | (| I & weter
s A

D | dareemsar (V)| A= &

AT SHH@ITr

E | gafesfar w | V)| mo-dat &
T
TFaefIoTar

Repfasr aur aRa o1 & W& Ao e A

q Hig-ar

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

124. 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

39

125.

125.

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—(ii), B—(v),C—(i), D—(iii), E — (iv)

g & i &4 W gSAarer Sa & IR A

A Fua F 73 €1 T9a Fya F 9B

1. ST T Gehgehl & 3THEL, TS e
fEreat fafts o @ aEgwe
ForeRier a3t & @y &fea g

2. Y aSeag ameat @ :ifder fafca &
Jgutedd g

3. WfETISETT], Few 3TAIT &L,
SaUEFRIher T@ TERENRE f w5
gafaar #r anfAe a=a g

4. ATSHICATSHT, HH GC AT HT U HHAE,
TH-u Sfar] SR ST @ §
38 ¢ § Fetaa § S99 R aA-ue
ATZHISAETT|

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

HT T UUT d § & AREHST & ar
AT, 9 1 J207 9and 2, ARearkT
qall FT HAT: IR JAT Faell WAl F FHaw
A & I 3Oy gorta 2 Fue wa @
T & Sar g asft uenia 1 IO
e, gl War & [am X @ahar & T
T F e fasey AT G T Remear
A g 7 gem
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1. y=Tfd 1 @ 9Ted drEr § AR e ® @
# 398 W/ §I §T
2. WS 1 T FHowsd dim § FReana o 3 3
# F9 T i
3 ﬁ 1 9T % 5 1 ﬁ aQﬁT-ﬁ- %_I TIME ——> TIME ——>
4. A 1, G 2 % We; ST FF I 28 efaeor aramf & @@ T A @
B HWehdll & Y SN URER & /T FAToT &4
126. You_ observed that two species of barnacles, T R STEA FT TS AT
species 1 and species 2, occupy upper and 2, R
lower strata of intertidal rocks, respectively. O | ofewr A | g
Only when species 2 was removed by you from (i) | scgr 3@@f=r | B | v=dw
the lower strata, species 1 could occupy both i = o C E ?“
the upper and lower strata. From the choices (. : -
given below, what would be your inference (v) | zfeqor anfrer | D | dese
from these observations?
1. Upper strata of the intertidal rock is the 1. (i)—C, (i) —B, (ili) — D, (iv) — A
realized niche of species 1 2. ()=C, (i) =B, (iii) = A, (iv) =D
2. Upper strata of the intertidal rock is the 3. () =D, (i) =B, (ii) - A, (iv) - C
4. (1)-B, (i) —C, (i) — A, (iv)—-D

fundamental niche of species 1

3. Species 1 and species 2 exhibit mutualism
4. Species 1 can compete out species 2 128. Match the correct local names of temperate

grasslands with their geographical range.

127. UF UIGfds dF #, Th SgEAET TSI, 309

Geographical range Local name of
a1 fear FT g S-S A, AT TR the grassland
IcaEifaar Tt H ¥, AR e (i) | Asia A | Pampas
oot (ii) | North America | B | Prairies

(iii) | South America | C | Steppes

) @) (iv) | South Africa D | Veldt

8 : 1. (i) = C, (i) - B, (iii) - D, (iv) - A
§T ST 2. (i) - C, (i) — B, (iii) - A, (iv) - D
5 3. (i) =D, (i) — B, (iii) — A, (iv) - C

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

129. freY vyanfa & v afefoua Saa arfeer

!

4

. . sg | Sifadt | mw | sy | -
mE—> E—> T (x) @Y TEwr (g & | fafdse | f@&fere
(ny) | g Ical- | S
127. In a natural system, a species producing large (dy) ANfEar | eFar
numbers of offsprings, with little or no parental L) (my)
care, generally exhibits which one of the 0_3 100 50 = 03
following kind of survivorship curves? 5_10 30 05 0.5
1015 10 0.5
) (2 15-20 20 10 0.2 1.0
20-25 10 1.0

% SURVIVORS
—_

% SURVIVORS
f—

e & ¥ Fla-ar 7 g 9oTT 9T E R

1. 0.0 2.03
TIME—> TIME—> 3. 07 4. 15



129. Following is a hypothetical life table for a

species.
Age |Number |Number Age Age
class alive dying | specific |specific
(x) (ny) (dx) 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 2.03

3. 07 4. 1.5

forel fdg-\1a & Tguehl 1 ured FAT T ST
A & @l 3fFds= (Do) dur S
3HTeFdISTT HET (BOD) # wgfeadl & fow fae=t
FuAl #H F FlT-AT TE
1. f&dr qfa® &= #, Do dur BoD &= &
TR Ty T &l
2. fordr ga:ifts &% # DO Jur BOD gt F
TR el 9o g
3. fordlr sroEesT &9 # DO &R ot & Rar
g, Stafeh BOD & ST T4 Bl B
4. fd qfa® &7 # DO T wedr §
BOD ¥ gfed gidr &, Safd e
g IftT & # DO gfad &iar § d4r BOD

g &l

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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131

131.

. GSIITA-SERAT (X-3187) JuT HHET Har (Y-3787)
& I WA HeYl Y ST §g TEdnad
fafee aReeuasit & s gfafafda
foetaa €

(a) (b)

—
—

(c) (d)

— —

aReeuar g e yfafafics & & @@

o= e Reedt & @ Hla-a1

L. (a) ATAREFAAT, (b) FATAT, (c) FHreteh, (d)
[ECENCIR

2. (a) TASIETOTAT, (b) ST, (c) FAITAICT, (d)
HHfaRedar

3. (a) FIoTh, (b) ARSI, (c) [aeraToTarR, (d)
EEIRCH

4. (a) HreTa, (b) FTET, (c) HfARBAT. (d)
[ECENCIR

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)




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

132. fr 9 e afdes wag g «w o9

o3t & gfdfafded war §: SR =gAlea: N =
FEATE: SS = FAET: MN = 3R

R N 55 MN 5R

N N

NN
N\ o
R U 3T T & Hiaar gHEges oig
o3t wfafaftcs axarae 882
1. =T B 2. ”FATUTC
3. ™FCTUD 4. 7==FD

132. Following are the plots representing biological

rhythms at different time points depicted as: SR
= Sunrise; N = Noon; SS = Sunset; MN =
Midnight

R N 55 MN 5R

N N

I
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133.

133.

134.

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

1. PlotB

2. Plots A and C

3. PlotsCand D

4. PlotD

sfawre faafoat & & 3mdr o sfafawrg

faafoat & wAsT aurufad=s @dr & A

T arfawre faafeat @ wear fawre fAafest

T TEar #iroarvem FwE Aew g 3Ee 6F

T W, B ol & sufeufy F R

fAaferat & el i FEgar W 3§ g

T FIT JuTd g9

1. g TIEIAT & HH HIN, AT TheT Fa
a1 TEEAAT KU IRATRAT-HAR g

2. g TIEIAT & giad HEM, AT Fhel FA
Iy T TEEIAT Ud; IRl B

3. I8 TEEIAT W HIS (AT ¢ e, 374Tq
TP T dTol I TTEATT IR T
Tad gl

4. TE TIEAAT 1 T FEM, AT Aol IA
aTer &1 TEEAAT KU IRATRAT-R g

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. It will increase the fitness, that is, fitness of
the mimic is negatively frequency-dependent

I THET AT H FEAEY & aRe
HHTI-Fedh TRac=l & HodE  gfafafiea
@ fear e &, s e A dun
HHA-Hd IRadAl & HIGUT ENT TH
EIST YAl B & A &l g1 USiid B Ueh
gease w=fa B, & Ranfaa @
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TIME

MORPHOLOGY ————>

AMESA GIART TATARIOT & UfAATH
IWIF AP H T DlA-T FAT 82

1. gRmrfd - 1

2. G, FARTIAAT 1 F2r2

3. FAME 2

4. T, el 1 aar 2 7 &S off J8r
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 ———>

MORFHOLOGY ———>

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

AFE H o AT T J9Adr Fewes g1 gEt-
e FEAEEAT H Wl U Ao T
AT HEET H, ST 9% hFd o A
arer €1 RAYAYTAS @ aRaRar F#4r

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 1is the
frequency of heterozygotes?
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136.

137.

137.

1. 81% 2. 49%

3. 42% 4. 18%

6129 STTFIAT T Tk FEET H M-N FER

YHRI I TREar Head &

TR y9vR [ 989 |afFaar 1 g

M MM 1787
MN LMY 3039
N LMY 1303

LN Uofiel &7 3§ HEET # IREIRAT ¢
1. 0.4605 2. 02121

3. 0.5395

4. 0.2911

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 LYY 3039
N LY 1303
The frequency of L™ allele in this population is
1. 0.4605 2. 0.2121
3. 0.5395 4. 0.2911

FIBY A (TReFreUlASR) H HeJol@ FRAI H

v Jifagee AT & T & 7 4 ot

H 9 S §; He #H 270l A JUr deT H

TS A H Thd o Hl ¥ s e @sh

STEAT3T & gry AN & @ su:

1. q&eT SfE a1 wAwfear & @ o
Secica oilel Jeffolfieor geard wei|

2. FARHFAT & HTWOT & I3 T4A
HATATRIT & bfed gt T Hara B

3. A dig¥sh YAt 7 0 e @
3earfea femam

4. YOT Holed Jefoifiantor & afol
gROTA & Fhd &

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

et Breelr & 33l & {AERor & swed &

T w R & vwnerlRes & WA

wfadifta gawfta (FRAP) g1 & wfadftaa:

Jafora 3]

i. 8 ufdéreas Wie (GFP) ¥ RIgaa &
ImEr

ii. GFP ¥ RITEAd Ush AT ST HITAHOR &
[T =T =IhaT FT &

iii. v RETT o

iv. B #r gag F Iy §f9T g T
Rfgaa wé=,

& TaEoT Uit F 3Thol & fw, gehrer-

ST frdr a3 qar gAwfed (a-d) ordr I

AT s U T

RECOVERY —

TME —s
TASAT # § HI9-91 TEr g2
l.a=i;b=1i
2. b=iii;a=1v
3. c=iii;d=1v
4. d=i;b=1

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. areceptor 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

—_—
Which one of the combinations is correct?

b=iii;a=1v
d=ii;b=1

1. a=1;b=ii 2.
3. c=iii;d=1iv 4.

RS 96ul & S0 & O aeFdiRam

Ti CollfoAs Tags &H & o s 1 gear

& 3eY T-DNA & TR & foIw Ageaqur

1'frmmm$ﬁmmg:

A. VirE, U Uehol-{sojeh DNA e Sl

B. VirD2, St T-ISSJehl &l el T g

C. Vir A, S UgU-Hifoes FEent H1 arer
T B

D. Vir F, S wifedraaAr # faamer & fOw T1-
ol T & AR T

el & @ @aeE # ¥ SlEa-ar U,
UG RIARIT & 37eT H HAT &2

1. AATATC 2.A.BEATC

3. AFBIATC 4.A,BTATD

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. Only A and C 2.A,BandC

3. OnlyBand C 4. A,Band D
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Fluorescence

140.

Fluorescence

R W= F g9 TR aRaaar &1 U
deedr  Rewe  wfaditd dar ged
EfaauIdr (CD) % HelaUT GaNT HeJHUT dT
g1 Rl 3TER & T4 (a), 0.5 AR gRAT @
sufeafa & (b), Reawe & v AT,
UhoTARS ¥ B T (¢) IAT F°87T W (d),
TE g WA # ufadfta wd D IurATe
urea & =T 3 RET g Y g

Ellipticity

Wavelength Wavelength

Tyl F ¥ Fla-ar @@

1. ufafea $ir srer =T aREaar
CD Fgr T8 TdeAeler &l

2. CD &1 31987 TR aRad=r 9T gfadifea
HEr 3t Tacahe ¥

3. TS IRadal W e fBfter gaea:
THEAT E

4. W& Fr gfadas @@= H UharAres
d&ol &t 8l

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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Which one of the following statements is

correct?

1. CD is more sensitive to structural changes
than fluorescence

2. Fluorescence is more sensitive to structural
changes than CD

3. Both methods are equally responsive to
structural changes

4. Acrylamide alters the secondary structure of
the protein

Uifelegfaadcss @3l & ABERNeidd

5'- @W?WWWDNAEITRNA

¥ RAREaa & v ao ale=gFaerss

FEAH (PNK) FIT 31T &1 PNK & X 7

T A FyA # F FA-ar g @R

1. ATP ¥ Uifoi=gfeoraicrss J@a3l (DNA I
RNA) & 5-RX T o-BlEhe & FAHGROT
& PNK 3IRd T gl

2. PNK & 3'-®Eheq fafare gl

3. IFAIETH 3T & 3769 A T PNK
TefAd g gl

4. PNK U T4 SFRAPT-He @ TwlsH g

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).

2. PNK has 3'-phosphatase activity

3. PNK is inhibited by small amount of
ammonium ions

4. PNK is a T4 bacteriophage-encoded enzyme

T7 RNA U 3o T lac ThR& &
FHET T X & T FeomT wa T
S @ T fRcaFT dage J Folllad fohar
I 37°C W 6 g€ & T&IT 1 mM IPTG &
o & e g & =20 FIfFT &
O #e Adfdew ST Fur wif-HEd
HACAEr H AISEHOT IR T fomdr
I e [ #F Wides X sufea
(FITFT-Hrd ATl oy geamr # WA
X @ 3ATFT WA & T H &9 Gw v
HA-A JATI 1 31T 39T FE0
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1. 1 mMIPTG ¥ SRUT &I HlGe I g

2. 1mMIPTG ¥ RUT & 3IWId oYk I H
HIfAPT F [hrm &

3. IPTG T HIGAT &l Sere

4. 1mMIPTG ¥ RUT & 3WF 3R a9 F
HIfAPT F [hrm &

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

gedt # 3OOy gt v fEREtydr, aReher
deheilehl & 3UANT ¥, 3uged el Siat &
gfeafasea oo sfdaf@afsla o sufaa
Hr JT Fhal g1 UGUl F T AT =h 97
w A= Oy 9RfRfRe @ § osE
TeASATS ATATHAN F Th IHTHA @R TH
QAT HU A’ FN 3G T FUT X H Fear
ST €1 3§ 9¥ H UeasH 15 @fEafad €
T U HECH oA & HJadl A0 &F
FPg, A > & v afafiea
yfafafd & feafased garr da=er & X
F TR & Fed @ YdcT Thar| T,
TefAT IRSEr e F X F TR H T
U gie @ g

:1! ‘21 13’

A >

3WIFT IRUTAT Fr =FrEar & v [T Fua
gEarfaa & a3
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A TeaSH 3" @ Joell H D& T TeasA
‘4> 31fF THYT TW@AT B

B. AfAF X @R ABH 5 H gaAfAder &
A=

C. T=aISH *5° & fov framar &1 oid\a

ORI 9redt # X H AT H U i &
d U S & FATAd HROT H SWed

FAr A ¥ Pl vafAfa & g ©
1. ATTC 2. ATATATB
3. ATTA 4. A, BEATC

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! :2! lal

A— C—

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° by
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?

1. Only C 2. Only A and B
3. Only A 4. A,BandC



144. Hghr iy F 0T uET ‘A’ I@AdTT TH

144.

Tohol Ui HAZIAS GRS 96T &l &G
# Faurfdsd & & fov vk gy ST B &
WY YA WARd R T e waiawor
e H FF A7 O = g wor Reas
ST 37T ¥ YA FUEROT GERT H 9 I
RS gedt B Faur-ufdse ufady & fou
TATET AT T T FEA-HHOT EaRT Tohed
gfafef geard ggarEr =& ¥ Tea gfafafd
g TEASRT off| Tl IReher arear 7 ar
T-DNAs (A @7 B URSlEl & 3idfafsed) &
HAARAT TAAT W FHARAA gl I T, TdT
H SETOTIRAT AT e

1. 3 (aehr e+ saur-ufaee afae): 1
(Fhahr ufcred)

2. 1 (FaehT gfaRred): 2 (Faehr JfaRre + oqur-
gfaeer ufaRied): 1 (Fraor-ufdes gfawe)
3. 3 (FGUT-ATaeae UfaRrd): 1 (Fadhr ufaRrem)
4. 1 (adhr gfarre): 1 (Fraur-afdese gfawre):1
(et gfaaredy + sraor-ufaeer ufasen)

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

4. 1 (Fungal resistant): 1 (Salt-stress
resistant):1 (Fungal resistant + Salt stress
resistant)

T GST g UK a9 & folv 319 2kb
JEIS & TF S FI TFH 3kb & TS &F 3T
A aa & S EcoRl Ty W Rafda
gar & gur @3y F y¥A FIEE T 500bp
HIUAIE UH  Hindll TIF &l HindlI plus
BamHI (H+B) dT HindIll plus Pstl (H+P) &
3IYART H TToAS & Uideu=-Urde gaRT 319
T8 A & FAT & O oeror ¥ @ §
Hared & 3T Uid @ AT FET gomr
I F

BamHI EcoRl Pstl

Promoter GST Terminator

IR TdT Follal (A, B,CIT D) ¥ T
TfeAST & Ufaeu=-uas & 39d Ut
ufaaa Pegaa &

A B C D

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

H+P

O T T ]

FU G I CarfoHEr & HiF-ar, TEr
f=arg are FalT & ufafafdes @ &
A B
C D

= o

1.
3.
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145. You are inserting a gene of 2kb length into a Given below is the pattern following restriction
vector of 3kb to make a GST fusion protein. digestion of plasmid isolated from four
The gene is being inserted at the EcoRI site and independent clones (A, B, C or D).
the insert has a HindIII site 500bp downstream
of the first codon. You are screening for the A B C D
clone with the correct orientation by restriction e | Hep |HeB [ Hep | HeB|Hep | HeB [ Hep

digestion of the plasmid using HindIII plus
BamHI (H+B) and HindIIl plus PstI (H+P).
The map of the relevant region of the vector is
shown below:

[E I U TR T |

BamHI EcoRl Pstl —_

§‘

Which of the plasmids shown above represents

Promoter GST Terminator the clone in the correct orientation?

1. A

. B
3. C . D

= 2

[ FOR ROUGH WORK J




