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2703002

If liars always lie and truthful persons never, and in a group of 10 persons
everyone calls all others liars, then the number of liars among the 10 is

0
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Objective Question
3 1703003

The speed of a car travelling with variable acceleration along a straight line is
shown in the figure.
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Speed

If a;, a,, a; are the accelerations at times t,, t,, t3, respectively, then

ay =da; =ds
a; > az > d,
a; > asz > aq
asz > a; > ay
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Objective Question
4 703004

The following graph shows the mortality risk of a disease with respect to
parameters A and B.

Mortality risk (%)

100 160 220 q
Parameter A

Which of the following combinations of parameters is associated with the
lowest mortality risk?

The lowest value of A — B

The lowest value of B — 4

The lowest values of both 4 and B
The highest values of both A and B
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Objective Question
5 703005

The difference between a three-digit number (with non-repeating digits) and the
same number in the reverse order is always divisible by
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A chess board contains 64 squares of 5 cm size, in 8 rows and 8 columns,

alternately black and white. What is the total length of edges (in m) between the
squares in the chessboard?

1. 28
2. 3.2
3. 56
4. 64
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Objective Question
7 703007 2

A ball of moulding clay, whose radius is a, is remoulded into a cube. What is
the approximate length of the side of the largest cube that can be so made?
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The following spider diagram shows the marks obtained (out of 10) by three
students in five tests.

Test1 Student A
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Which one of the following is INCORRECT?

1. A scored more than C in total

2. B scored the highest in total

3. A never scored 10 marks in a test

4. In Test 5, the combined marks of A and C are equal to the marks of B.
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Objective Question
9 703009

The graph shows the distribution of lifespan (in years) for individuals from
species 1 and species 2.

m Species 1 ® Species 2

Number of individuals

Years

If 1 and o represent mean and standard deviation of the lifespan, respectively,
then, which of the following statements is true?

M1 > H2; G1 > G2
P =2 01 = 62
M = M2; Gt > G2
M1 = M2, o1 < G2
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Objective Question
10 703010

The cost of 2 mangoes, 1 coconut and 2 bananas is Rs 71, while the cost of 5

mangoes, 3 coconuts and 4 bananas is Rs 182. What is the cost of 1 mango
and 1 coconut?

1. It cannot be calculated
2. Rs40
3. Rs47
4. Rs53

2 3T, 1 ST 3R 2 Hal Bl HIFT Rs 71 B, Safeh 5 3, 3 ATRIAAT 377 4 el DI HHT Rs 182
81 1 319 3iR 1 et & HHT et &2
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Objective Question
11 703011

How many integers can divide 1184 leaving a remainder of 297

O~ oo
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Objective Question
12 1703012
In a class, boys secure 69% marks on the average while girls secure 72%

marks on the average. If the average marks of the entire class is 70% which
of the following statements is valid?

1. The total number of students in the class is two times the number of girls.

2. The total number of students in the class is three times the number of
boys.

3. The boys are two times the number of girls.

4. The girls are two times the number of boys.
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Objective Question

13 703013

Three comparable brands of 1 litre cans of a liquid detergent are available in a
shop with different offers as shown in the table.

Brand List price Offer
(in Rs per can)
A 320 1/3™ extra
B 332 1 free for 3
C 300 20% discount

If 4 litres of detergent is to be purchased, then the best choice (based on unit
price) would be

AorB
AorC
BorC
B

R e
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14 703014




A pen, pencil and an eraser together cost Rs. 21. The pen costs as much more
than the pencil as the pencil does than the eraser. How much does the pencil

cost?

1. 5

2. ¥

3. 9

4. M

T U, URFeT 37 XS 1 ot BiAd Rs 21 81 Teb U b ehiHcl Ufiet & St &1 warel & ffeT b
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3. 9

4. M

Objective Question
15 703015

Human females have two X chromosomes, each of which can be passed on to
their son or daughter with equal probability. Human males have one X
chromosome which is passed on to their daughters and one Y chromosome
which is passed on to their sons. Assuming equal numbers of males and females
in a population, if an X chromosome is randomly sampled from the population,
what is the probability that it was inherited from a female of the previous

generation?
1. 1/3
2. 1/4
3. 2/3
4. 3/4
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Objective Question

16 703016

A cardboard sheet of size 60 cm x 60 cm is used to make hollow cubes having
sides of 5 cm. What is the maximum number of cubes that can be made?
1. 24

2. 36
3 T2
4. 144

TR & T 60 cm x 60 cm & ghs BT SN 5 cm STl ATet GGl TH1 BT -1 & fo1g fobarm T &1
I T FEH Tl T T STTeHTH FET e 82

1. 24
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4. 144
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Objective Question

17 703017

A car is moving along a bend in a road. The bend forms a large quarter circle. If
the distance between the left and right wheels of the car is 2 m, then the
difference between the distances travelled by the inner wheels and the outer
wheels (in m) as it traverses the bend is
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Objective Question
18 703018

4

Two rings made of metals A and B with ring A having a larger diameter, are placed
concentrically leaving an annular gap. The thermal expansion coefficients of the
two metals are C, and Cp. Identify the correct statement(s) from the following.

A.
B.
C.

= o o

The gap will decrease if C4 < Cp.
The gap will remain the same if G4 = Cp.
The gap will increase if 4 < Cp.

Only A
AandB
Only C
BandC

TG3M A 3R B J &1 S1 Fordl o A 31 201 I8T 8, Hebtorcy YT T & O Uep TR 3feRTet a7
AT 21 &1 GGt & ardi SR o Cy AR Cp 81 Fr=ferRad demt 4 @ Gl o a1 ot &
EEEIED]
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Objective Question
19 703019
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In a family of two males and three females, A is the daughter of B and sister of
C. E is the spouse of B and mother of D. C is not the brother of D. Which of the

following statements is NOT correct?

E is the mother of A
D is the sister of C

C is the daughter of B
Ais the sister of D

g5 Gy e

<1 gl 3iR o= Afaetrall et U URaR & A, B 6T qHT & 3R C &l 98 51 E, B &t Sila |ref § ik
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Objective Question

20 (703020

The largest integer between 1 and 10° when written in words that does not
contain the letter ‘N’ or ‘n’ in its name is

88
100000
88888
8

s [ Pt

T 1 31k 10° & e T g1 QUi oy 3Rt = ereat # ford o= o a7&R ‘N & ‘n’ =18 31T &,
EEE
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The pH of water in Lonar lake was found to be 10.5, 10.3, 10.1, 10.4, 10.7, and
10.4 for measurements taken once daily over six days. What would be the
average pH of the lake water during this period?

1. 10.56
2. 10.26
3. 1036
4. 10.46

AR e A ©: gt g, 93w f§7 v 9% AT € pH,10.5, 10.3, 10.1,
10.4, 10.7, AT 10.4 ol =7 k= 2 & 9= & AT pH =77 @efre

1. 1056
2. 1026
3. 10.36
4. 1046

Objective Question

22 703022
Which one of the following statements regarding the stereocisomers of D-

glucose is INCORRECT?

D-mannose is a C-2 epimer of glucose.
D-allose is a C-3 epimer of glucose.
D-galactose is a C-4 epimer of glucose.
D-talose is a C-5 epimer of glucose.

BwN =

DIR@I & FINTHZHFRT (stereoisomers) F s & Frafaf@a & & == @
U FHUA TEr AG 87
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Objective Question
23 1703023
Which one of the following properties of grooves is a hallmark of the Z-form of

DNA?

1. Narrow and deep major groove
2. Wide and deep major groove

3. Narrow and shallow major groove
4. Flat major groove
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Objective Question

24 1703024
Which one of the following compounds can serve as a direct acceptor of an
additional amino group derived from amino acid catabolism?

Fumarate
Glutamine
u-Ketoglutarate
Asparagine

e

T # ¥ #la @1 vw A e e woE @ godes o srfafEw
FAET THE F IO TR F T H FH I dhT &7

B oW N =
2

A2:

A3:

A4

AR W W NN = =

Objective Question

25 703025
In which one the following, the proton motive force generated in mitochondrial

electron transport is NOT used?

Transport of ATP into the cytosol from mitochondrial matrix.

Transport of ADP from the cytosol into the mitochondrial matrix.

Transport of phosphate ions from the cytosol into the mitochondrial matrix.
Transport of NADH from the cytosol into the mitochondrial matrix.
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Objective Question

26 703026

FAFOTHT HTUET § FRFged # ATP F REHA|
HAFOTHT TR ¥ Ffwmed # ADP # WETAEA|
GO T F FIRFET A BEbe AT FOREEH
GAHRTOHT I T FIRFEed # NADH F1 REms |

Which one of the statements about bacterial operons is INCORRECT?

1
2
3

Operons can encode multiple proteins with linked biological activity.
An operon expresses multiple proteins from a single mRNA.

mRNA transcript of an operon has only one Shine Dalgamo sequence
upstream of the first open reading frame.

Operon expression is often tightly regulated.

Prafaf@a Fu=t & @ Sfang e F [ FiF @ v Fue e

1.

Al:

A2:

A3:

A4

Objective Question
27 1703027

Mitotic cyclin increases gradually through the G2 phase of the cell cycle but the

AR W W NN = =

3R, 53 s AR o s et & Fifzd F FHar g1
ITRI7 T Tha mMRNA T 315 W= 1 ieTsa w2 &l
3T & TH MRNA 3o & SUR 39 AT 5 & sfovare
(upstream) & Fdel Tk AFA SeldAT HeHA Bl ¢

IR 3T T T ¥ Tfeataa aar &

activity of mitotic CDK1 increases suddenly at the onset of M phase. This is

because

1. active CDK1 subunit is synthesized in M phase.

2. mitotic cyclin is sequestered in the cytosol.

3. activation of CDK1 requires post-translational modifications.
4.  the inhibitor of CDK1 is degraded in the M phase.
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Objective Question

28 703028 ] - ‘ o
Among the organelles listed below, which one does NOT obtain proteins via
vesicular transport?

Endosomes
Lysosome
Mitochondria
Golgi

ol

S GGy A A § Pl FThieIdr (vesicular) TREET & ganT Wi
red TET T 87
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Objective Question
29 (703029 . - ) ] -
Topoisomerase activity was measured in terms of change in the linking number

of DNA in the presence of Camptothecin (inhibitor of Topoisomerase ) or
Etoposide (inhibitor of Topoisomerase IlI). Which one of the following is the
correct expected outcome?

1. In the presence of Camptothecin, Topoisomerase | will lead to change in
the linking number by +2.

2.  In the presence of Etoposide, Topoisomerase | will lead to change in the
linking number by +2.

3. In the presence of Camptothecin, Topoisomerase Il will lead to change in
the linking number by +2.

4. Inthe presence of Etoposide, Topoisomerase |l will lead to change in the
linking number by +2.
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Objective Question
30 703030

A yeast strain has accumulated a mutation that makes it grow slowly.
Investigation reveals that ribosomal RNA levels have dropped drastically in this
strain. Which RNA polymerase is likely to be mutated in this strain?

RNA Pol |

RNA Pol Il

RNA Pol IlI

RNA Pol IV

wF A wig 3cURaas @ HAfed BRaT OEw gEdhr gEfy ol & o
H=AUT gaTd § T o0 weig A Jgae RNA &1 T &6 A & RRar
£1 FiT T RNA TIffés 20 98 # Tda: 3caRaiad anem?
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Objective Question
31 703031




The trp operon can be induced by the addition of indole propionic acid (IPA),
which binds to the trp repressor but does not allow the change in conformation.
Upon the addition of IPA, what will be the order of the translation of the enzymes
encoded by the operon?

TrpA, TrpB, TrpC, TrpD, TrpE
TrpE, TrpD, TrpC, TrpB, TrpA
Only TrpE will be translated
Only TrpA will be translated

trp FIORTe, F= WA FFT (IPA) F e gaRT 3cIRT & T &, =T
trp THEHIT ¥ Suar § fheg §F90T & 9Recw 7 @ &ar ¥l IPAF O
R, IR TERT FET TABAT & Harca H HA FIT FI?

&L o

TrpA, TrpB, TrpC, TrpD, TrpE
TrpE, TrpD, TrpC, TrpB, TrpA

1
2.
3. ad TrpE searfed gem
4. FFa TrpA gariea grem
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Objective Question
32 1703032

When E. coli and macrophages are placed in a petri dish with medium, the
macrophages internalize the E. coli into cytoplasmic vesicles called
phagosomes, which then fuse with lysosomes where the bacteria are killed. If E.
coli is replaced by M. tuberculosis in the petri dish, which ONE of the following
options will happen after attachment of the bacteria?

1. The bacteria will be internalized by pinocytosis.

2. The bacteria will be internalized by autophagy.

3.  The bacteria will prevent the maturation of phagosomes.

4. The bacteria will prevent the generation of lysosomes in macrophages.

9 §. Floe HR JECHEHIHAT H TH UL Tolc A ATLIA F @Y @ AT
g, A SgoeThIo] FiftisEed giewr O semh FEd €, % I §. FeE A
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Objective Question




33 703033 N ) )
In the thymus of a normal mouse, positive selection of T cells is based on

recognition of which of the following?

1.  foreign antigens in association with self-MHC molecules.
2. self-antigens in association with foreign-MHC molecules.
3. self-antigens in association with self-MHC molecules.

4. foreign antigens in association with TLR ligands.

& R A6 & ARAT H | HIRAAHT HT FoRIcAF 93, F Tgar=T
fArafaf@a & @ fry o smafia g@ar 82

1. FE-MHC 33t & arer fgef-sfoeer @ aead
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Objective Question
34 1703034

Normal human fibroblasts, cancer cells (that originated in stem cells) and
fibroblasts transduced with hTERT (hTERT cells) were passaged for 35
generations. Southern blot analysis was performed using DNA from abaove cells
using radio-labelled probes for telomeric sequences. Which one of the following
band patterns would be observed in the autoradiogram?

1. 7-9 kb bands in fibroblasts, 18-20 kb bands in cancer and hTERT cells.

2. 18-20 kb bands in fibroblasts, 7-9 kb bands in cancer and hTERT cells.

3 7-9 kb bands in fibroblasts and hTERT cells, 18-20 kb bands in cancer
cells.

4.  18-20 kb bands in fibroblasts and hTERT cells, 7-9 kb in cancer cells.

WA HAlAd BIEsleclie, Hedg HIRIRT (ST H1 7o HIRBE H 307 gU)
3R hTERT ¥ gREYH TEstearte (hTERT HIfAsT) i 35 ffedt & Jomr
TAT| FRIFT FRFEHT F DNA F 30T 3¢ Seiais sgea & e

AT A garT FE 2T (Southern blot) freaiwoT fRam M 3ERREEEE
# fa=fafae & @ sl o 87 ¥t R

1. wigsleaee & 7-0 kb &3, Far 3R hTERT Fifmat & 18-20 kb S5
FEaEae H 18-20 kb 37, Fwx 3R hTERT Fffremat & 7-9 kb §3)
FEsEaee 3 hTERT Hifematt & 7-9 kb §7, FIT Ff€FET & 18-
20 kb #s1

4.  FEsearee 3T hTERT SRt & 18-20 kb §3, Fav FifR=wnt &
7-9 kb &3]
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Objective Question

35 703035
The immune recognition of “seli-molecules” is important for which of the
following events?

1. Initiation of B cell activation leading to antibody production.
2. Promoting the differentiation of hematopoietic stem cells.
3. Recombination of the T cell receptor.
4. Activation of natural killer (NK) cells of the innate immune system.
e & ¥ 5w acaea ¥ v -t #r afowel ggae A §7
1. B IO TRFAUT HT YR % FROT TioRel 3cuea 8T gl
2. TG He HifAEt & fasies @ Ferdr g
3. T wfRE aEr w7 g ETE|
4, SeAera gfawelt 97 & gefas AR S (NK cells) w1 @fbgon
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A3:3
3
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4
Objective Question
36 703036
Which one of the following statements best describes an acrosomal reaction?
1. ltis a repulsive interaction between the sperm and the egg.
2. ltinvolves digestion of the acrosome by the sperm when it encounters an
egg.
3. It leads to digestion of the zona pellucida.
4. ltis the fusion of the sperm and egg plasma membranes.
o # ¥ 9 T vF Fud, v s AR i gefom sarew war
27
1. TE YA AR 32 F AT TF Giaws Hedwdinar gl
2. IE YFIY] GENT EATSH F U= & MAS gar &, Fa Tg 32 F HIH
# 3T B
3.  ¥g gneRlf siErever & gree fv swEr war
g Y] IR 3E FH e Rt w7 deET B
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Mutations in a specific mammalian signaling pathway result in early defects
observed in the establishment or maintenance of midline structures, such as the
notochord and the floor plate. Later defects include the absence of distal limb
structures, ventral cell types within the neural tube, spinal column and most of
the ribs and cyclopia. Mutations in which one of the following signaling pathways
is the most reported cause for these congenital defects?

1. Sonic Hedgehog

2. Wingless

3. Notch

4.  Epidermal Growth Factor

fafice FO=T E9hae 99§ IoURaSs, AET (@ SIS & FYAT 37T
A # EATA AV S AT §, A Toes AR FER 9| a6 F AW A
TIEY 37T T FI HIEAT, =P TF A 36T HIAAIHT & TR, g H
#EEr A o gaferr iR Tt af@e § =l e
Hehdd T H 3cIadH, AT &g & v gaifgs wiaeafeg sror &2

1. TfEw g

2. 9@ IWea (Wingless)
3. &=

4. A=A B FRE
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Objective Question

38 703038
Which one of the following is NOT an example of programmed cell death in
plants?

1. Aerenchyma formation in cortical root cells
2. Embryonic suspensor cell degeneration
3.  Tracheary element formation in vasculature
4. Casparian strip formation in root endodermis
= # ¥ Fi7 v, Ol A Jeraey RS 7 FT 58RI A4 872
1. S5 & ToFd FIAFET § CRAHEAT H aq"T
2. iy fAces Hf¥Er &1 i
3. aigHTar # SRR dog F g
4. S # AoOFcadr H FEURTT T FH g
Al:l
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A3:3

3
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Loss of function mutations in snapdragon (Antirrhinum) genes CYCLOIDEA
(CYC) and DICHOTOMA (DICH) will result in the

1. conversion of bilaterally symmetric flower to a radially symmetric
flower.

2. conversion of radially symmetric flower to a bilaterally symmetric
flower.

3. conversion of bisexual flower to a male flower.

4. conversion of bisexual flower to a female flower.

U39 (TERIfg=iH) & CYCLOIDEA (CYC) 3iR DICHOTOMA (DICH) =T &

FA-FNT FIREGAT F IR gE
1. gfaured wRfAG g0 @ Beaa: wAfAde o # aiada]
2. Proua: oafady g0 1 gfauned safader oo & ofade
3. el g7 # v A g7 7 aftede
4. Fagfelht o0 1 o Aer ¢ F gigd=|
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4
Objective Question
40 703040
Which one of the following is the strongest oxidizing agent produced during
photosynthesis?
1.  NADPH
2. P680*
3. Ferredoxin
4, P700*
et & @ Bl 6@ U, WY GRN0T & NI 3c9ee gl aTel Hed Hedl
TR FHF &7
1. NADPH
2. P680*
3. SuEreEE
4. P700*
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Which of following is a likely consequence of a loss of function mutation in the
gene encoding the enzyme phenylalanine ammonia-lyase (PAL) in coffee

plants?

1. Increased levels of caffeine.

2. Decreased lignins in cell walls.
3. Increased lignins in cell walls.
4. Decreased levels of caffeine.

Fhr & tiel & ToEH SAEaTaed HAFE-AETS (PAL) Fifed F arr
S # FE-AT (loss of function) IcafEds 1 @9aa: whoma A=eRE
# @ Fia @ B2

FRFT F TR F7 TEaT7
FIfeRT MRt & el #1 gear
Fifeenr Mgt & a1 agar
&fhT & T &1 "eaT

0 RO e
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Objective Question
42 703042

Which one of the following statements regarding the invasion of blast fungus,
Magnaporthe oryzae in rice is INCORRECT?

1. A biotrophic interfacial complex is formed.

2. Fungal effector proteins are translocated into the host cell cytoplasm.
3. Appressorium is produced to invade the plant.

4. Haustorium is mostly formed to extract nutrients from the host.

7 & @ Fl9 T 0F FUF 9 A TAEC BHAT HANY HTHAT F
HTHACT & Had A Teld §7?

1. TF JT9NT HA-GohrT TFel gereT ¢l
2. @a% gAEr 98T Ol S sfeReT & TEaRd 8 2
3. Uia # s3mwAw & fov wRefEsE =5 €
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How many molecules of acetyl-CoA condense to produce isopentenyl
diphosphate, the precursor for the formation of terpencids by mevalonate

pathway?
1. Two
2. Three
3. Four
4.  Five

TfAfRe-CoA % fhas 3] 3MEEN=Cfae SEGIFhe, S Admeee 97 ganT
TdfATaEr & PAET & sEemdr § Fr 300w e & B g9 @ 2

ar

=
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Objective Question
44 703044

Which one of the following hormones is NOT exclusively synthesized from a
single location in the body?

1. Thyrotropin releasing hormone
2.  Corticotropin releasing hormone
3. Somatostatin

4 Somatotropin

5 & § FiF a1 TF gA, WK F SHelld T F Pha: TS 747 g

¢
1. URREe fAEEE gEa
2. FIfewged faAEs gEa
3. wEaRts
4.  ddcRma
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Which ane of the following adrenoceptors decreases cAMP in the post-synaptic
target after stimulation with norepinephrine?

1. o
2.
3. B
4. B2
ARG & TfFaer & 98 Rg-3adedT T A A F g e o
TEHE™=Y cAMP &t Terd 87
1.
2. g
3. Ps
4. [
Al:l
1
A2:2
2
A3:3
3
A4:4
4
Objective Question
46 703046
Which one of the following gases diffuses through alveolocapillary membrane in
shortest time at the resting condition?
1. CO
2. 02
3. CO»
4. N2O
w1 sever & F & w9 @ wp A agERew SR B @
weran oA & faaia gidr 82
1. €O
2. O
3 Ch
4. N0
Al:l
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3
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4

Objective Question

47 703047
Which one of the following is considered as a renal hormone?

1. Megalin

2. Cubilin

3. Renalase
4. Uroguanylin

T 7 ¥ 58 F g @A AT S 87

1. P

2. wgEfas

3. femee

4. WEETERET
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Objective Question

48 703048

Which one of the following statements regarding genetics of quantitative traits
in plants is INCORRECT?

1.

2.

Loci responsible for a quantitative trait can show variations in their individual
contributions to the trait.

Quantitative trait loci (QTL) always have identical effects on a phenotypic
trait in different environments.

Recombinant Inbred Lines (RIL) populations used for QTL mapping are
immortal.

Fa:3 families can measure both additive and dominant effects at specific
QIL.

ATEdt # SRHAIHE AOI HT HGERGAT & deG H et F § HieT @1 T
HYUSA IAd §?
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Objective Question
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B R W W NN = =

T IRATTeAS T[T & T seRerd! fawuer fevs, 3= AfFas drmes
# fAeaar F veRa F TR ¢

REmTeRs o feEr (QTL) w1 Rftew aweet #
AR 0T R, WEF UH FAT YAE g &

QTL sfafemor & wer $ I arelt gadfrsr e awEa (RIL)
et 3T g &

Fa3 ger, ffse QTL W IemeAs 3R Teaem< S weiet 1 J19 ¥
gl




A Drosophila stock that is heterozygous null for a unigue nuclear target gene was
sib-mated. The target gene is essential for the development of Drosophila. The
embryos from the cross were analyzed and the following results were obtained:

¢ PCR analysis of the genomic DNA isolated from embryos showed that 25%
of the embryos did not have the target gene.

s Northern analysis of the RNA isolated from the above embryos showed the
presence of transcript corresponding to the target gene.

* No lethality was observed in the progeny.

Which one of the following options can best explain the above observations?

1.  Transcripts of the target gene are paternally contributed.

2. Transcripts of the target gene are materally contributed.

3. The transcripts are observed due to mitochondrial inheritance.
4.  The transcripts are being detected from yeast that larvae eat.

e T o B v aEfRd RvagTEeh e @8 She & e

e &, 7 WEley T T T 98T S gk & e & P

HERTF §1 HHUT H 3eedt U 1 faeawor fhar amr AR s oftoms

ared gl

o SO ¥ JusHd el DNA & PCR faeamor & g@r ar B 25% spoit &
& Sfe AT e

o IWIFT O H JUFHT RNAFT Flee FaResor 98 ST & Hqeq Fiaferrs
#r sufrufer g §

« Tdfaar & FIT OTaar T8 SET TS|

= et § ¥ Fi9 97 T 3900 98I0 T HEAA SAEar FX Hehdn &7

Few e fr sfafofer dgw sfeea ¥

T S i wiafaft age e #
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Objective Question
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The pedigree in Panel (i) represents the inheritance pattern of a given trait. The
trait is NOT 100% penetrant. Panel (ii) represents PCR amplification profile of
each member of the family using a specific primer pair. (M: mother, F: father, C:
child)

(i) Family 1 Family 2 Family 3

(ii)
ke[ M F ¢ k[ M F c k[ M F cC

— — 3| — —

w
w

(]
~

— — — 2 — —

0.5 | m— — — 0.5 | — — — 0.5 m— — —

What is the mode of inheritance of this trait?

1. Autosomal recessive
2 Autosomal dominant
3. X-linked recessive
4 X-linked dominant

e (i) & Femael, U v RFAvE & HEEiRE ywA F oo g fees
100% et 8T &1 d=er (ji) Fafise greR St #1 3UET e ge, IRan &
Yclsh HGET % PCR Yads Whigel i g2 &1 (M: &rar, F: e, C: 5=4)

(i) Family 1 Family 2 Family 3

(ii)
k[ M F C k[ M F c kb[[M F cC
3| — 3 — — Y e— —

L8]
&)

— — — 2 — —

0.5 | m— — — 0.5 | m— — — 0.5 m—— —

7w fadves & egEfliear $r womelr Far 27

1. SAfeleeEr st
2. AT garmEr
3. X-Ogaee ITTEr
4. X-Hgeed IHE"
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Objective Question

51703051
Which one of the following statements is INCORRECT?
1. Phage Mu is used to create insertion mutations.
2. Phage P1 is a source of Cre-LoxP recombination system.
3. Phage M13 has single-stranded circular RNA genome.
4.  Phage ®X174 has single-stranded circular DNA genome.
B & @ *i9 a1 v Fya Ted 37
1. Tieh Mu 1 T B3Rl scaads 3o R & fFar e g
2. oS P1, Cre-LoxP eifser @ &7 U Hid &
3. st M13 & wher Teie= gaR RNA Si=ie giar 1
4. IS OX174 # el Toieg AR DNA Si=A 8T &1
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Objective Question
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The proponents of sustainable development argue for a switch to a
predominantly plant-based dist, in order to reduce the human footprint of food
production. The statements given below present some of the arguments put
forward by them.

A. Animal-based diets involve greater thermodynamic energy loss.

B. The production of animal-based foods involves high carbon burn-off.
C. Animal tissues have high C:N ratios.

D. Animal tissues have high water content.

Select the option that constitutes the basis of their argument.

1. AandB
2. AandC
3. BandC
4. BandD

WIET 3cEe & AT IGIdeg i HF F & [olT, Had 9eE & TEaTashi
AN AT It ARG 3MER ' 39a= & % fgr vl B o
AT FUF A% GANT fGT AT FH H G F

g MRS 3R & 3% sSATaR 31 g iR g &1
Seg HTUIRT HER F 3c9ad H Ao Flae ararae fAe #er § |
Seq Fa® # 378 C:N 3o g gl

Steqg Fo A 30 ST # AT gl gl

U 0w

e & g S % 59% o1 & IR afsa Far &
AR B
AR C
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Objective Question
53 (703053 . i ) ) )
Which one of the following organisms is NOT paedomorphic?

Qikopleura
Branchiostoma
Ambystoma
Triturus

o= & @ 7 3 v 9o aEs JE@ g

Pupa

1. HEHIRT
2. dFTiEiAT
3. vARWEAT
4. TEXHE
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Objective Question
54 703054
Which one of the following is most commonly used for barcoding-based
identification of animal species?
1. Cytochrome oxidase |
2. Microsatellites
3. 288
4. Matk
fArT & ¥ fre & #1, g wenfadl f aRwE-araia ggwe & v geaa
T fRar ST 22
1. WEHH HFHET-l
2. HAEFHETAEE
3. 288
4. Matk
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3
A4:4
4
Objective Question
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The term gynodioecious species refers to plants with

1. female flowers and hermaphrodite flowers on separate individuals.
2. female flowers and male flowers on separate individuals.
3. female flowers and hermaphrodite flowers on the same individual.
4. female flowers and male flowers on the same individual.

‘Berrdsmefeh sfe woeg o &

AleT Io7 3R SEafael g5 seer-3renT wftedl W Heli @d £
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Objective Question
56 703056
Which of the following biogeographic realms are divided by the Wallace Line?

Indomalaya and Neotropical
Indomalaya and Australasia
Nearctic and Palearctic
Palearctic and Afrotropical

Rl e

A & & ®i9 & a9 dhifes o, S a=a ganrr s aw €2
1. EHeT AR FsEiere

2. EFey HR st
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4. YA3TRTER 3R TSR

Al:1
1
A2:2
2
A3:3
3
Ad:4
4

Objective Question

57 703057
lan Pavlov conducted experiments to demonstrate that a dog that associates the

sound of a bell with food, would salivate on hearing the bell even when the food
was not presented. This is an example of

1. Operant conditioning.
2. Classical conditioning.
3.  Sensitization.

4. Habituation.
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Objective Question
58 1703058

Runaway selection was proposed by R. A. Fisher to explain the evolution of
extravagant secondary sexual characters. The model is based on the
exaggeration of characters in male, and female choice for these exaggerated
characters. Which one of the following statements is considered an assumption
of this model?

1. Exaggeration of characters in males, and female choosiness for
exaggeration are both heritable.

2. Neither exaggeration of characters in males, nor female choosiness for
exaggeration are heritable.

3. Exaggeration of characters in males is heritable but female choosiness for
exaggeration is not heritable.

4. Exaggeration of characters in males is not heritable but female
choosiness for exaggeration is heritable.

HRT. R F fheead! (extravagant) gfadias = wsot & =g =t
wHE= ¥ T sEher 9ue & fAguia # wearfed BRar om 3 A, WA
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Objective Question

59 703059 . ; ; ;
Greenhouse Gas emissions are considered the primary driver of global

warming through their influence on the radiative forcing of the atmosphere. This
radiative forcing occurs because

1. longwave radiation emitted by the earth’s surface is absorbed and
scattered.

2. shortwave radiation received from the sun is absorbed and scatlered.

3. shortwave radiation emitted by the earth’s surface is absorbed and
scattered.

4.  longwave radiation arriving from the sun is selectively transmitted.

A g3e I 3=, aIaEReT & AR i & vaa & FHRoT,
AT FSAROT F TrUfEF aeh AW e §| 9 fafeRoh yoies gar &

FaitH
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Objective Question

60 703060
The Burgess Shale in the Canadian Rocky Mountains is known for its Cambrian

fossils. This site is abundant in which one of the following fossil assemblages?

1. Arthropods

2. Dinosaurs

3. Woody plants

4.  Fishes

FAISE ThraT veizar & st oo sw% HiEgaa sanat & [Be aJ= 51
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Objective Question

61 703061
Natural selection can maintain genetic polymorphisms. Which one of the

following CAN NOT contribute to the maintenance of polymorphisms?

1. When the direction of selective forces is different in different environments

2. When heterozygotes have superior fitness over homozygotes

3.  When gradients of selective forces favour different morphs

4. When frequency-dependent selection confers an advantage to a morph
which is common

STpfas T HIIH TEEIAT F AT @ g1 A & § FF @ oo,
FEEIAT FT FAC @A H AT A T qhaT 87
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Objective Question
62 703062

Which one of the following molecular phylogenetic trees depicts the correct
relationship among invertebrates?

Chelicerata Chelicerata
Crustaceans Myriapoda
Myriapoda Crustaceans
Insect:
1 nsecta 2 Insecta
Myriapoda Myriapoda
Chelicerata Chelicerata
Insecta Crustaceans
3 Crustaceans 4 Insecta

A & =i @1 v e SanEe ga, seAwhEl & @9 3ugEd @6y

= galfer &7

Chelicerata Chelicerata
Crustaceans Myriapoda
Myriapoda Crustaceans

1 Insecta 2 Insecta
Myriapoda Myriapoda
Chelicerata ‘i Chelicerata
Insecta _E Crustaceans

3 Crustaceans 4 Insecta
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Objective Question

63 703063

Which one of the statements about homoplasy is NOT true?

1. ltrepresents an independent acquisition of traits in unrelated lineages.

2. ltrefers to a character shared by a set of species but not present in their
commeon ancestor.

3. It refers to a character state that evolved because of convergent evolution.

4. It represents characters that are similar due to parsimony.
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Objective Question

64 703064

The Ti plasmid from Agrobacterium tumefaciens has genes for auxin, cytokinin
and opine synthesis while genes for opine catabolism and Vir genes lie outside
the T-DNA region. Which one of the following genes are involved in providing
carbon source to Agrobacterium in their ecological niche?

1. Genes for auxin synthesis only.

2.  Genes for auxin as well as cytokinin synthesis.

3. Genes for opine synthesis and opine catabolism.

4. Genes for auxin synthesis as well as opine synthesis.

wRRRTH TgEheeg & TitaTfens A Jifews, FEeseEa 3R o
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Objective Question

65 703065

Which of the following describes 'Empty Forest'?

1.  Absence of large trees

2. Less species diversity due to natural reasons

3. Habitat void of large mammals due to anthropogenic impacts
4.  Loss of habitat

e & ¥ Fla Nea g i carEar Har 22
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Objective Question

66 703066

The following graphs represent plots for the volume (dotted lines) and bacterial
viable cell count curves (solid line) for a fermenter culture.
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Volume of media
Volume of media

Log (Viable cell count)
Log (Viable cell count)

Time, in hours Time, in hours

Which one of the following corresponds to the features applicable to a fed-
batch mode of fermenter culture?
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Objective Question

67 703067
A 160 kDa complex of four protein molecules, consists of a dimer formed by a
25 kDa protein connected by two disulfide bonds, and three other proteins of 10,
30 and 70 kDa, respectively. It was isolated and analyzed on an SDS-PAGE gel
without DTT in the gel loading dye. Which one of the following options would
represent the SDS-PAGE profile?

1. Four bands corresponding to 10, 30, 50 and 70 kDa
2. Four bands corresponding to 10, 25, 30 and 70 kDa
3. One band corresponding to 160 kDa

4. Two bands corresponding to 50 kDa and 110 kDa

TF 160 kDa & =R SIE UL aTen BiFEAH, & SEuchEs avdl GanT 2
25 kDa #r WIé & I gfaes T FAW: 10, 30 F 70 kDa # 3=g d=
N & 77 &1 g 9w R mar R s@e DT IRT o s e A
SDS-PAGE i« gaRT fazeiver & amm| @s=1 & #i @1 fawea SDS-PAGE

HIER F WERId HLIM?

1. 10,30, 50 a1 70 kDa % HHAged IR 3%
2. 10,25,30 T 70 kDa & WHAGeT IR d=
3. 160 kDa % HHAeT TF a3

4. 50kDa@r 110 kDa ¥ &Agew ar 92
Al:1

1

A2:2

2

A3:3
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Objective Question
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Which one of the following is an example of parametric statistical test?

1. Kruskal Wallis test

2.  Fisher's exact test

3. Unpaired t-test

4. Wilcoxon signed rank test

T & & @i @1 e, wraees |SifEahr 9ieTor a v 3ereer §7

Kruskal Wallis test
Fisher's exact test
Unpaired f-test

Wilcoxon signed rank test

ol R

Objective Question
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Two students performed an ELISA to determine the amount of anti-Spike
antibody in serum of a Covid-19 patient. They used the same ELISA plates, the
same reagents for coating, blocking and detection, and the same ELISA reader.
Both generated independent standard curves of absorbance vs concentration
using the same Spike protein. Student ‘A’ correctly reported a concentration of
100 pg/ml, but student ‘B’ reported 450 pg/ml. Which one of the following could
most likely explain the wrong result of student ‘B'?

1. The ELISA plate was not washed properly between coating with antigen
and blocking.

2. The ELISA plate was not washed properly after addition of sample.

3. The slope of the standard curve generated by student B was lower than
optimal.

4.  The negative control showed very little absorbance.

3 oEr 7, FS-19 AR F dRT F O fr A A $
T o ELISA fmam| 3eeie 38 ELISA wole, v, 3aseydl, R Jgaa &
e a3t sifferas @1, 3 39 ELISA IS &7 39T fRam) gt & 38 FEs
WEA FT ITART FT HTAEOT TATH Figal & T&dT A T 39+ (U]
o ‘A'# 100 pg/ml FigeT H FE REAE H, Reg o1 ‘B’ A 450 pg/ml R
# B & @ FiF, OF ‘B F Tad IRUTH T THET: AEAT FFhAT 82

1. uiadss & 99 AR ATweuar & #ew, ELISA e #1 T8 YR & 7
oiar 14|

2. o (d9) e F a9 ELISA wie & @@ YR § A4 g
|
T B & GENT 3c9ee AlS dF H golld, HGH I § HA oI
FARNIcHh [AZA0T & qgcd al JFaeisor feam

Al:1




A2:2
A3:3
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Objective Question

70 |Foore Which one of the following statements is correct with respect to 95% confidence

interval of the estimated mean from a set of observations?

1. They are limits between which, in the long run, 95% of observations fall.
2. They are a way of measuring the precision of the estimate of the mean.
3. They are limits within which, the sample mean falls with probability 0.95.
4. They are a way of measuring the variability of a set of observations.

Frafaf@d & #iF @1 w6 Fu=, el & THg § AFFANAG AT 95%
faearw R F Hedl & wh &2

1. FEA § ek o, 9 FARa A 95% deliea 30 2

2. FATT F A H TUTAAT F A F Fb E

3. U E o &=, AT & AT 1 AT 0.95 @ gl
4. 3 aeiFaAl & Gg i Bl A F ads

A2:
A3

A4

AR W OW NN = —

Objective Question

71T A decapeptide composed of MFTGPYCPRW was dissolved in 20 mM HEPES
(pH 7.0), 50 mM NaCl, 50 mM Na280a4, 5 mM DTT, and 4 mM EDTA. Which one
of the following statements about the peptide in the given buffer conditions is
correct?

1. The peptide forms a dimer through disulfide bonds.
2. The peptide has a net positive charge.

3. The peptide has a net negative charge.

4. The peptide is neutral.

MFTGPYCPRW ® s T# 2%mve=s & 20 mM HEPES (pH 7.0), 50 mM
NaCl, 50 mM Na>SQs, 5 mM DTT, dar 4 mM EDTA & =iar amam| & =it s
feafaat & geees & IR A B & @ Fi9 a1 Fua wEr 8

1. U%IEE, SRECHIRE §oY &ART, U &laa® ST &l

2. IR ¥ UE UF QY UecAT HEU g B

3. dwEE ¥ UW Uw faRgy HOTHS HEW B ¢l

4. UweEs e Bl

A2:
A3

A4

AR W W NN = =

Objective Question
72 703072




A tree grows at 0.5 meter per day under optimal tropical conditions. Assuming
the stem consists entirely of cellulose fibers, how many D-glucose residues must
be added per second to reach the above growth rate? The length of D-glucose
in cellulose is about 0.45 nm.

1. 1200-1300 residues

2. 12800-12900 residues

3. 120800-120900 residues

4. 2800-2900 residues

Hejgeran %01 FHfeadr oiiffufa & v o # gfafea 0.5 dex H e gar
g A T ol e @ deges dgat # e §, sRed R T W
ngu-i & forr fraer D-vemis 3mafire a9y O FE? ﬂ?ﬂhﬁ'\\? "
D-Tefshi=t T TaTE T 0.45 nm #

. 1200-1300 31afarse

. 12800-12900 3=farsz

. 120800-120900 3=firs
. 2800-2900 31afIrse

B oW N

Al:

A2:

A3:

A4

AR W W N = =

Objective Question
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An enzyme has a K,,, of 1 mM. Addition of different inhibitors changes K,, and/or
Vax 0iven as KPP and Val? (app for apparent), respectively. Which one of the
following inhibitors will result in the lowest rate of enzyme-catalyzed reaction?

An inhibitor with Kaf? = 5K,
An inhibitor with V;22P — Imax
An inhibitor with K#? = 3K, and Vg? = Zmes
An inhibitor with K¥? = 2k, and VE? = Zmes

N

UF Teellgd FT K, 1 mM &1 e deaet & o B K, 3Raear 1,
FAA: KPP AT L (qpp Hamwll & ) # Mefage &) G= & 7 =4
T HeHA®, fAeaad &3 T TeaeA-30ud A # war §2

1. KPP = 5K, 916l UF HeHE
5 V,ﬁiﬁ:%mwm
3 app _ AT app _ Vmax T
- KPP = 3K, AR YEY = e 1o O WGAE
4. K;W:ZKmaﬁTv,;:ﬁi:V’"T“amTwm
Al:1
1
A2:2
2
A3:3
3
Ad:4

Objective Question
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The following four DNA oligos are mixed in equimolar concentration, heated to
95°C, and slowly annealed in a microcentrifuge tube.

5 GCG GGAATTTA Y
5 GCCTACTCC CGC 3
5 CGATGG GTAGGC &
5 TAAATC CATCG ¥

Which of the following secondary structures will predominantly be present?

1. Two separate B-forms of double-stranded DNA structures
2. Four individual stem-loop DNA structures

3. Two separate Z-forms of double-stranded DNA structures
4. A four-stranded Holliday junction

# 2T = DNA & =R HIfQe f g8ARK Jigdr & Bfg fFv 7d, 95°C

R RA e M, 3R R oF ARENETS WEAar § Eee B
gei

5 GCG GGAATTTAY
5 GCCTACTCCCGC ¥
5 CGATGG GTAGGC ¥
5 TAAATC CATCG ¥

e # i @ gfadas wv=ar g w9 9 sufeua @t ?

gfa-rgiz DNA §=T #T aF Jus B- §9
IR AfFa® FA g9 DNA E3==T
gfa-¥gig DNA TT== #1 a7 25 Z- §9
TII-FEIE ghells | (junction)

B oo e

A2:

A3:

A4

AR W oW ONN

Objective Question
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Following are the different critical reaction steps involved in the oxidation of
lipids in many organisms.

Reaction of fatty acyl-CoA with camitine
Thiolysis

Hydrolysis of triacylglycerol by lipase
Activation of fatty acid by conjugating to CoA
Hydration

M m.r

Choose the correct sequence of reaction steps in ascending order.

C-D-A-E-B

AWM=
omo

~E-D-A-
ool s il
~EB-

om




w2 Siat 7 e e # afde @ffe= Agcaqer sf@bR 92

raET £

A, T AWAT-CoA Fr FRATed & ary sfafsrar
B. «igEed

C. T=IF EART TEUAEoERIT HT SelIues

D. & 3% & CoA % WY HAIS gaRT AfHaor
E. So-ga

T HfATFT vl & gEA F ARG FA A T99 F
1. C-D-A-E-B

2. C-E-D-A-B

3. E-D-A-C-B

4 D-E-B-C-A

Al:

1
1
2
2
A3:3
3
A4 : 4
4
Objective Question
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The surface electrostatic potential map of an 18 kDa protein is shown below.
Shades of blue and red on the surface denote positively and negatively charged
surfaces, respectively.

N Blue gy 5.0 kTje

0

Red Wl -50kT/e

Which one of the options represents the most likely natural substrate/s for the

protein?

1. Fatty acids and cellulose
2. DNA and RNA

3. DNA and cellulose

4. Only cellulose




18 kDa Wil & Hag wdega fase A=y # #@= feamr = ¢ @9
) e 3R o T Fir wioeEr FAT 99eHs 3R TERIeAE 3R 398t
i gt E

Blue W +5.0kTle

0

Red M-5.0 kT/e

A # *la @1 v Awe 9T & wew 0w danfag upfas sffens/
HTEFHRHT HT geiar &2

i e HR Wegerst
AT R IR TEAT

frran. AR degara

b il B e

Al:1

A2:2

A3:

A4 :

AR W oW N

Objective Question
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Protein phosphatase 2A (PP2A) is a critical regulator of Cdk1 substrates during
the cell cycle. The B55 subunit of PP2A influences the substrate selectivity,
localization, and regulation of the enzyme. Given below are a few statements
about PP2A and its regulation during the M-phase of the cell cycle.

A. PP2A-B55 activity is high during interphase but inhibited during early
mitosis when M-Cdk activity rises.

B. M-Cdk1 turns off PP2A-B55 via the phosphorylation of an intermediary
protein kinase called Greatwall.

C. M-Cdk1 turns on PP2A-B55 via the phosphorylation of an intermediary
protein kinase called Greatwall.

D. When anaphase is initiated and M-Cdk1 activity declines, PP2A-B55
promotes dephosphorylation of Cdk1 substrates

Which one of the following combinations represents all the correct statements?

A, B,and D
A, C,andD
C and D only
A and B only

Pwh =




HIRT Th F R, WET BrEkes 2A (PP2A), Cdk1 fRamemt =1 ue
Trferer AT giar &1 PP2A #ir 37 S B55, Bhamar SRomsdeT,
TR, 3R TeaEA & SREE0T Fr Mg AT €1 AR, SR T &
M-saT % aRTe PP2A 31 0% faeor & e & 3o Faa R g1

A, 3aEENT ¥ @RI PP2A-B55 #f Afwar 3=4 g g, freg amfEe
ARG s & ke S M-Cdk |fsFaar st &, Heffa giar 21

B. M-Cdk1, PP2A-B55 I JeaTd Fgdl= dll T FAeOET WET Feas &
HHBIRGFIOT & EFRT 9o F &aT £l

C. M-Cdk1, PP2A-B55 &I JeaTel shgolled dlel Teh HLAET WIS Feaal &
FIEHREEIOT & ganT A T aar E

D. o9 Je=gEeT ’RY gdr § 3w M-Cdk1 &1 Tramefear =edr &, PP2A-
B55, Cdk1 RRITaRT & ARE®IRIeT # Ycared Far gl

A & @ =5 v i 98 Fuat & g9 # gAar 87

1. AB3RD
2. AC3HTD
3. FaIJ C3HTD
4, Fad AHR B

Al:1

A2:2

A3:

A4 :

O N U VO )

Objective Question

i ek Given below are a list of sub-cellular compartments (Column X) and markers
(Column'Y).
Column X Column Y
Subcellular compartments Markers

A Endoplasmic reticulum i LC3b

B Golgi apparatus ii HSPG0

C Autophagosome il Protein disulphide isomerase
D Mitochondria iv Mannosidase I

Which one of the following options correctly matches the subcellular
compartments with their markers?

1. A-iii, B-iv, C-i, D-ii
2. A-iv, B-iii, C-ii, D-i
3. A-iii, B-iv, C-ii, D-i
4. A-ii, B-iv, C-i, D-iii




A=, 3U-FRFT Freat  (FaEw X) dur Regw (FFT Y) g & g #

FaFeT X THFETY
39-FIfrFrT Fres g
A | =T vgemar sfesr ||| LC3b
C | eqarererrer il | grée SEECEES EEEGT
D | g V| FfEE Il
AT fahodl & ¥ id AT U 3U-RIRNF ST Sl 3eich <egehl o G TEl
e &Ear 87
1. A-iii, B-iv, C-i, D-ii
2. A-iv, Beiii, C-ii, D-i
3. A-iii, B-iv, C-ii, D-i
4. A-ii, B-iv, C-i, D-iii
Al:1l
1
A2:2
2
A3:3
3
A4:4
4

Objective Question
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Isolated mitochondria were either treated with protease or first briefly incubated
in hypotonic solution prior to treatment with protease. The reaction was stopped
and samples were probed for presence of Mtg2, Porin (at the outer membrane),
Cyt c (in the inter-membrane space) and KDH (in the matrix) using western blot

analyses.
Protease (ug/ul Protease (ug/ul)
- 50 100 - 50 100

Mig? & e e Mig? & e e

Cyt ¢ = Cytc ==

Porin Porin
KDH ‘we quesse KDH == ==
Mitochondria 1 5 luti

Based on the gels above, Mtg2 is localized

in the outer membrane facing the cytosol.
in the inter membrane space.

in the matrix.

traversing the inner and outer membrane.

e C




grF BT T gESTET @1 & vttt § 3ueig fev ae ar wites @
3R A T $O FAG & AT Ty e & @y msAwe G
T HEfRET # e AT AT T B Mig2, AR (Sl Breer W), Cyt ¢
(3TeR-FErestr T #) 31w KDH (&g &) &t 3aftuf@ =t 3 sare faesor
ZART SAT=T |

Protease (ug/ul) Protease (ug/ul)
50 100 - 50 100

Mig2 & o - Mig? - e e
Cyt ¢ Cytc —=
Porin ™= Porin

KDH “ssw uuesss KDH ===

. Intact . Mitochondria placed in
Aitochondria bypotonic solution

IRFT S & YR W, Mig2 Teipa g
1. FRFEeT AHAE T Feer 7
2. oR-TEredr Tud Al

3. #Afesw #H

4. aRs AR aET Bedr F ey A

A2:

WO N = =

A3:

Ad4:4

Objective Question

80 /703080

A region of a eukaryotic chromosome is heavily transcribed by RNA polymerase-
Il. Given below are a few properties of such a chromatin.

A. DNasel hypersensitivity
B. High CpG methylation

C. Occupied by macroH2A
D. High histone acetylation

Choose the option that has all correct properties.

1.  AandConly
2. CandDonly
3. A BandD

4. AandD only




Fheeehd IO H T &7, RNA difefeie-ll g@nr scafts squf@d g
? 3H TR & T FART B Fo Edvad i § S E

A. DNasel sifamagsreierar
B. 3= CpG AR
o
D

AFH2A @RT e
I=g fgrae vfafefoesor
it wEr Fadvamst At Reew & g9
1. FaTA3RC
2. FIaCAHRD
3. AB3RD
4, FIJTAHRD
Al:1
1
A2:2
2
A3:3
3
A4:4
4
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To test the lever-arm model of myosin movement, an investigator utilizes
recombinant DNA technology to attach myosin head to various length of neck
domains. In the schematics shown below (1-4), the y-axis represents the velocity
of myosin in um/sec on the actin filament, and the x-axis shows the recombinant
myosins (a-d; shown on the left) that were utilized to calculate the velocity.
Considering that all the appropriate conditions were applied to estimate the
velocity of recombinant myosin, choose the graph that correctly represents the
velocity of recombinant myosin.

a 1 2
% §— H—
L g — g“_
S 3 5 3|
) £ o % o
£ i 2 4
by,
b a d & c d a b
c @ 3 54 4 5=
Ly, % 4— g 4=
§ o] § o]
& 2 2
25 g2
d S 4 2 4
S
g b d c a b d a c
recombinant
myosins




AATET T & SaAra-3eT AHA B WEA & A, v seave, e ety
&1 fasrew eagal W AT fiY & e & o DNA gafssr fafdr &
3T HIAT g A g AT ARG (1-4) A, y-FE Uived @ W ARG
& AT pm/sec F geiar § 3R x-37e7 AT AfET (a-d; 912 3R gEfR),
See 3o aify f worer & frar mn EEite mmfae & oaf @
Aol e FTell T SUGFd FHTEASH H A gO, WA H g S
Taifere AT 1 71T #F ' FEla = g

Pl 2
\ S=— 5=
b g o 8
§ o E o
> >
b § 2— § 2—
= el 2,
i';'\'i—_
b a d c c d a b
[» 3 G 4 5—
T g
L é b 5 4=
£ o] E o
= z
8% 257
d 2 4 2
; b
recombinant b d ¢ a 8 a ¢
myosins
Al:1
1
A2:2
2
A3:3
3
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4

Objective Question

82 (703082
Match the major cell cycle regulatory proteins in Column (X) and their typical
function in Column (Y)

Column X Column Y
A Wee1 | (i) | suppresses G1/S-Cdk and S-Cdk activities after
DNA damage
B. p27 (i) | phosphorylates inhibitory sites in Cdk
G p21 (iii) | activates APC/C in late mitosis and early G1 phase
D Cdh1 (iv) | suppresses G1/S-Cdk and S-Cdk activities in G1
phase

Which one of the following options represents the correct match between column
X and column Y?

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

ace ol el




vHE HfE @ FamEs fda (T X) 3R 39 faftee st (wbeyY) @7

fAeT L
A X =|AaY
A. Weel |() |DNA & ¥ ¢ G1/S-Cdk 3R S-dk frarait @r
AT AT
B. p27 (i) | Cdk % Hers & T BIERREHT T §
C. p21 (i) | APC/C 1 weT TEdr e R e G1
Fell § HiGT HLaT &
D. Cdh1 | (V)| G1 #er & G1/S-Cdk 3R S-Cdk #r HfFaar &1
AT FIAT &

T & Pl A1 vF OFow, TEH X 3R T Y F 99 98 Fee g 87

1. A(ii), B-(iv), C-(i), D-(iii)
2. Aii), B(i), C-(iv), D-(iii)
3. Adiii), B(iv), C-(i), D-(ii)
4. A-(iiiy, B-(i), C-(iv), D-(ii)

Al:1

1

A2:2

2
A3:3
3
Ad:4
4

Objective Question
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Asynchronous cultures of E. coli were grown in '*N and then shifted to >N
medium containing a chemical C (0 minute) and incubated for two generation
times (i.e. 40 minutes). Proportion of hybrid DNA ("*N-'°N) was measured at
various time-points and results are depicted in the following table.

Time | Ominute | 10 minutes | 20 minutes | 30 minutes | 40 minutes

Hgmd 0% 40% 40% 40% 40%

From the data, it was concluded that the chemical C inhibits DNA replication.

Which one of the following possibilities could be the likely mode of action of

chemical C?

1. Itinhibits the initiation of replication.

2. ltinhibits the elongation phase of replication.

3. It inhibits the termination of replication.

4. It competes with dNTPs for incorporation into the newly synthesized DNA.




NOAFTF & Flarg & Haelt @ “N H gfda Brar o, gogeara @ C©
gFa N ATegH # FUEEnd far @ (0 f@ee) AR 2 dfedl F wEw a
(& B&F 40 FEe 8) F~amras Grar am fBfees g9 3icerel 9T @8 DNA
("N-15N) % 3reqaTd @ AraT = 3R 9fomE B e aroh & R G
|

T 0fFme | 10f@@e | 20fAee | 30 fa@c | 40 fa=e
g DNA| 0% 40% 40% 40% 40%

3Thsl ¥ I fashy e T/ & @e C, DNA gfasfaas & Aedr 21
P & & Fi7 o Forraen, FaEw: WA C H FA qome gei?

1. I% wfasiagea & 3R F AHhar 2

2. ug wiopiaus & Erefeor saear #r Owar #

3. 77 wiagfama & §AN #7 U g

4. 7E, A Geftd DNA & e & v dNTPs & gfaeat &t &

A2:
A3

A4

B BAE W W NN = =

Objective Question
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A uniformly labelled (*2P) single-stranded DNA (ssDNA) was incubated with a
homologous double-stranded DNA (dsDNA) in the presence of Rad51 and/or
RPA along with ATP or the non-hydrolysable ATPyS to study a three-strand
exchange reaction. The reactions were terminated at various time points, DNA
were digested with EcoRI followed by electrophoresis and autoradiography.
Results are shown in the figure below.

Three-strand exchange reaction Radsi | + |+ |+ |+ #]+]+
R I
RPA [+ | + + o+ |+ s
gLk | ake 2kb o
5" 3 ATP | 4 | o |+ + |+ |+ |+
| ATP-y-S |+
R N i Tan | ]
e R Time (min)| 60 |60 |60 10|30 | 60| 90
S— 3 A0 —— — — -
2.50==
sttt Uniformly labelled DNA 20 = = — ==
Vertical bars: EcoRl sites 1op==
10| == = — - - -

Based on the above data, which one of the following statements is INCORRECT?

Rad51 requires ATP hydrolysis for strand exchange reaction.
Strand exchange does not take place in the absence of RPA.

The polarity of strand-exchange reaction is in the 3" to 5° direction.
The rate of strand-exchange is 7 kb/hour.

BN o




Objective Question

85 703085

f-roes Afeag st & segws & [, tF 9@ ¥ @ aged (2P)
THA-TE=2 DNA (ssDNA) T Rad51 3iR/37erar RPA & @ ATP 3ferar -
STl FHCAT ATPyS &1 3ufeufa &, §H9d gfa-fgies DNA (dsDNA) &
Ty FAES B wm BfRes wEw ot ) AR s owEnee
fesar arm, DNA &1 EcoRl ¥ uifew, dcuedrid dydeordree 3R
afafrohifemer forar mar aftomst & Fes Ry & gurar @ §

Three-strand exchange reaction Radil . T T & | & il P g |
SAW 3 T
1kb Akb 2 kb RPA + S o I I T I
e i i
5 3 ATP + O I I
l ATP-y-5 - #
- ) ) T .
ey Time (min,) | 60 | 60 |60 | 10 |30 | 60 | 90
5 3 20 — - S ——
25|
-+t Uniformly labelled DNA fi =l -
Vertical bars: EcoRl sites u
1.0 — — — O -

kb

SRFT HTst & AR, TF T & @ Tl 77 Fuw T@T g2

1.

Al:

A2:

A3:

A4

AR W W NN =

Foes lafemw fEfhar &g Rad51 &1 ATP & Siesiues I Haederdr
g g1

RPA #r sqafeufar & wes-Rfaws 7@ g

Fes-Rfaag st @ gdear 378 5 fGr 7 2 2
Fees-fafaaT & T 7 kb/ger gidr g

Single-stranded DNA binding properties of three DNA repair proteins (A, B, and
C) were investigated. A biotinylated single-stranded DNA was prepared and
incubated with the proteins in different combinations as shown below. This was
followed by streptavidin pull-down to enrich ssDNA-bound proteins, which were
detected by western blot analyses using specific antibodies.

Protein& | - |+ |- - |+ ]|+
ProteinB | - |- |+ - |+ |+
ProteinC | - |- |-+ |-]|+

=
Proteina| == - ||E%

™ L=
Prr:stelnﬂ| - | w 2

v o=
Pmmmt| | s a

Western blot

Which one of the following statements is NOT a correct conclusion from the
above study?

PN

Protein A binds to the ssDNA.

Protein B does not bind to ssDNA.

Protein C destabilizes the binding of protein A to ssDNA.
Protein C interacts with protein A but not with protein B.




e DNA &1/ gur 98T (A, B, 3R C) & vahal-¥ales DNA FeT Z[0Ters &7
wiiaroT 3T TTT| ve aifeeeled the-Tgee DNA Jdar fBRar amar R A
e are faffes Teiest & WEET & Ty FSAe BRar 17| 35 916 ssDNA-
g UIidE 1 weRar # v Seafads qeema G, Sedr At
SfeRefEt #7 394N #Xd U S Solle faRevoT ganT g 1

Proteind | - = | - | . [+ +
ProteinB | - |- |4 - |+]| +
ProteinC | - |- |-|+|-]|+
=
Proteind | == - ||g%
w k=]
Pmteinﬂl - | o &
&=
P'mtem-tl | =0
Western blot

IRIFT FeTTA B, e A ¥ T a1 wua 30T T a8 3
1. WEA, ssDNA & &= gidr &1

2. TS B, ssDNA ® F=¢ g7 g &1

3. WEAC, W A T ssDNA & Jud i HiEwR Fdr g1

4. WETC, 98T A ¥ e S § e 8= B® A

A2:

A3:

WowW NN = =

A4:4

Objective Question
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Following are a few statements made regarding the /ac operon.

A. The LacZ, LacY and LacA are encoded by a single transcript.

B. The three proteins are translated as a single precursor and then
processed.

C. Inthe presence of glucose, lactose can upregulate the operon.

D. Isopropyl thio p-D-galactoside (IPTG) is a gratuitous inducer.

Which one of the following options represents the combination of all correct

statements?

1. A,BandD
2. A BandC
3. B,CandD
4.  AandD only




T FuT fac T F I A B v §

A. LacZ, LacY 3R LacA Ts & diaem & #ifzg gig £

B. ot &G F G THd T F T A grar § 3R JeTeE
qfeRfAT g gl

C. Teie # IR &, S AR #1 RfFafEd g E

D. MEEVUES a1 (-DIFEEs (IPTG) T tRas W &l

T &7 O 9 a1 v oeT ot 98 Fuat & g9 S g tar 27

. ABHRD
A B3RC
. B,c3RD
FaTAHTD

rwoN o~

Al:

A2:

A3:

A4
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A2:

A3:

A4 :
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Protein A binds the mRNA for gene B in HelLa cells. The protein A mediates the
formation of mRNA-protein particles (mMRNPs). The addition of a chemical C
disrupts mRNPs in HelLa cells. The results of the western blot and northern blot
analyses are shown below:

Western blot for A Western blotfor B
HeLa Hela Cells Hela HeLa Celis
Cells  treated with ‘'C’ Cells treated with ‘'C’

Anti-A|  m— Anti-B | —

—_— =
Anti - GAPDH | se—— e Anti-GAPDH —

Northern blot for RNA_pulldown with A

HelLa HeLa Cells
Cells  treated with 'C’
Probefor B — see—

Probe for GAPDH | s —

From the above experiments, which one of the following statements is true?

1. mRNP disruption does not affect the interaction of protein A and transcript
B, or the translation of transcript B.

2. mRNP disruption inhibits protein A interaction with transcript B but not the
the translation of transcript B.

3. mRNP disruption does not affect the interaction of protein A and transcript
B, but affects the translation of transcript B.

4. mRNP disruption promotes protein A interaction with transcript B and
translation from transcript B.




HelLa IR & W& A, 5 BF mRNA® aerdr &1 W8 A, mRNA-SET
FOT (MRNPs) H FeqTar FIdT &1 WIS C F1 A=, Hela HifRwat #
mRNPs &1 Fafed F<ar 1 Westemn blot @27 northern blot T gy
geffT T &

Western blot for A Western blotforB
HeLa Hela Cells Hela Hela Cells
Cells  treated with °C’ Cells treated with °C’
Antl.p| = — Anti-B | m— —

Anti - GAPDH| m— — i Anti - GAPDH —_—

Northern blot for RNA_pulldown with A

HeLa HelLa Cells
Cells  treated with ‘'C’
Probefor B se——

Probe for GAPDH | s —

ST wIET ¥, e A ¥ ST 97 UF Fua 99 37

1. mRNP #FT famea, 9= A iR wfafadr B $r meox fFar = ar
gfaferdr B % 3fefarger & wenIfad =@l e gl

2. mRNP & fawes, Wé= A 3R sfafadt B & wew fvar # arfg
T &, fheg WA B F 3ejarest &t wei

3. mRNP & faees, 9= A 3R gfaferdr B $Fr e frar =1 wsnfaa
AET FAT, Weg Wit B & 3fegares gsnfad Hiar gl

4. mRNP = fJmes, 98 A 3T B fr weaw feam & 3iiv vfafadiB &
3Teare @ AT Far gl

Al:
A2:
A3:

A4

B OE W WO = =
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Plants perceive effector molecules of a pathogen and mount a series of events
that lead to the activation of a defense response. Following statements are
made with respect to events that occur within a few minutes of the effector
perception.

Transient change in the ion permeability of the plasma membrane.
Efflux of K* and CI~ ions from the cell.

Influx of Ca?* and H™ ions into the cell.

Influx of K* and C1~ ions into the cell and efflux of Ca?* and H' ions from
the cell.

oom»

Which one of the following options represents the combination of all correct
statements?

1. A,BandC
2. AandDonly
3. BandConly
4. A BandD




oter, AeTw & WF AU AT A A § AR meant i w2
STt Tnftg g § S fF e ufatear o afer R § B e,
W& B FPT F Fo Aad & fiax & @ ael geasH F a7 w0

A, TIAT Bedr ST IEE IEEITT # 3R 9iEaeT)

B. ¥R & K* 3T cl- 3= F Ifgyarg)

C. @ a ca?* iR Ht HgaAT 1 FavEE]

D. HfRFR AK' 3 €1 37T 1 siavae T R § ca2t 3 ot
HT T ag9aTg|

o T # ¥ i T1 ey welt 5ér Fyal & GO9S F YT Far g7

1. AB3RC
2. Haa AXRD
3. FHEIB3RC
4. AB3RD
Al:1l

1
A2:2

2
A3:3

3
A4:4

4
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The following statements are made about how CD4 T cells provide help to CD8
T cells.

A.  Antigen/MHC-Il complexes on CD4 T cells interact with antigen/MHC-|
complexes on CD8 cells.

B. A single dendritic cell (DC) presents antigen on MHC-| and MHC-I| at the
same time.

C. CD4T cells activate DCs which produce chemokines like CCL3 and CCL4
that can specifically attract CD8 T cells to form a CD4-CD8-DC triad.

D. CD4T cells help B cells, which differentiate into plasma cells and secrete
antibodies that form immune complexes which bind to FcyRs on CD8 T
cells.

Which one of the following options represents the combination of all correct

statements?

1. AandB
2. AandC
3. BandC
4. CandD




BT 7, 58 CD4 T FIfTFT CD8 T &ifarwratt & §graar yga &3 &,
F I F Fg 7T F)

A. CD4 T HIfsm3t W gia=st=/MHC-Il IfEas, CD8 Mf¥Fat 1
ufasa/MHC-| ofast & s=a=afrar #=ar §

B. TU® Ushd 3wziEfesd HIfAH (DC), TF & FT # MHC-1 3R MHC-1Il @
wfcss 95 r ¢l

C. CD4 TfReW DCs Fr THT Fr § ST CCL3 3k CCL4 axE ¥+
FHAIPEA 3cUea ald § A % faf@se afis @, CD4-CD8-DC =t
T F I CD8 T IR Fr 3MHET Har 2

D. CD4 T ®IET B IR Fr Tgrgar Fdr &, S Slted T et &
fosifea gidr & 3k uickf@at =t wifag = & S ™ 9iaem afEas
I ¥ S CD8 T #if¥ieAr @ FoyRs & 3aey giar &1

A & o 9 @1 o T |98 Fyal & GO # UeiRig dr 87

AR B
AR C
BikrC
C3RD

e by
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A3:
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The following statements are made regarding formulation of the advanced

candidate antimalaria vaccine RTS,S.

A. It contains heat-killed Plasmodium falciparum sporozoites and Hepatitis B
surface antigen.

B. It contains formalin-inactivated Plasmodium falciparum sporozoites and
attenuated poliovirus.

C. It contains a fusion protein between Plasmodium falciparum CSP C-
terminal region and Hepatitis B surface antigen.

D. It contains a fusion protein between Plasmodium falciparum Merozoite-
surface protein and CSP.

Which one of the following options represents the combination of all correct
statements?

A, BandD

B only

Aand D only
C only

i =

e T, =g aia-AafaEr & 37garR RTS,S & fawqor & @afeT g1

A. 3EH ARl CATSAIBIA HieRIRA SIS (sporozoites) 3R gue=fed
B T Tdg Yiae=T 2T gl

B. 38H GiHAfoe-AHT careAzaR Sewwa demer i efiftra Sfe=r
femoy g &1

C. SHH careAzan HieEuta CSP C-or &7 Y guceied B = "de
et T TF Haelr WE g 2

D. 0A TareAlzgd Beada PRieEe-ade uiasis #X CSP % ws Halsir
eI B 2l

AT fawredt & HiF @1 v Tt 98 FUST & GAST B g2Tar 872

1. A,B3RD
2. #a«B
3. A#HRD
4. FaAC
Al:1
1
A2:2
2
A3:3
3
A4 : 4
4
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A cancer cell line obtained from a rat glioma tumour was stained with the nuclear
dye Hoechst 33342 and sorted using FACS. About 0.4% of the population
stained lightly (LSP), distinct from the densely stained population of cells (DSP).
Equal number of cells from these two populations were subcutaneously
implanted into a suitable animal model to develop tumours. Following statements
are made from this experiment:

A.
B.
C.
D.

The LSP cells will give rise to tumours.
The DSP cells will give rise to tumours.
The LSP cells can give rise to LSP and DSP cells.
The DSP cells can give rise to LSP and DSP cells.

Which one of the following options represents the combination of all correct
statements?

PN

Aand D
Aand C
BandC
Band D

AYF TNHAT AT T Ued HET FIRNAT T T Feghlg 2REE T2 33342
T o fomam I 31X FACS T 92197 3T BieT 17| 9T 0.4% 3TSTET gos
o (LSP) g8, St el T smamdr (DSP) HfA=alt & guss ot &= ar
STl § A AT $T R F 5IgET TR e & e g

Swd
e

A
B.
C.
D

I T # AUEEE YaaRIer BT I 38 9 8 e Fue e

LSP HIfRIT et F1 =7 &3
DSP FfAt zgast #1 s=a &
LSP sif3reprd, LSP 3T DSP :ifftemait #r seF & Thar £
DSP ®fArerd, LSP 33T DSP ifflsisit & stea & gt &)

A et & FiF @1 v @ |98 FUST & IS H gear 87

e R

Al:

A2:

A3:

A4

AR W W NN = =

A3RD
A3RC
Bikk C
B3 D




The following statements are made about the Killing of virus-infected respiratory
epithelial cells by cytotoxic T cells:

A. Priming of the T cells has taken place in thymus, lymph node or spleen.
B. Viral antigens have been presented on infected epithelial cells.

C. MHC-I molecules have been presented on infected epithelial cells.

D. MHC-Il molecules have been presented on infected epithelial cells.

Which one of the following options represents the combination of all correct
statements?

1. BandC
2. AandC
3. BandD
4, CandD

i fgw Y wue, FRCIFES T FIRIHET g@RT f39Iv] HhiAd @6 39har
FfFTst Fr qeg & O F F A0 E:

T FRFIT FT 3THHUT AZTHY, THHT T T7 Tollgl & g gl
farumy wfte=, IFfEa sTwar St | 3wl o §
MHC-1 31T, HHAT 3Tell HIRIFTHT T ufeae & &
MHC-I1 379, HehfEd e HIRIAHT R afeed g £

o0 we>r

A2:2

A3:

A4 :

O N U VO )
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Wild-type Drosophila have a pair of wings on one segment and a pair of halteres
on the adjacent posterior segment. Wild type four-winged insects like dragonflies
do not have halteres. Ultrabithorax (Ubx) is a homeobox gene. Ubx mutants of
Drosophila have two pairs of wings and no halteres. In relation to Ubx function,
the two-winged and four-winged insect species differ based on

1. Ubx expression levels in segments that give rise to wings/halteres.

2. Ubx regulation at different developmental times in segments that give
rise to wings/halteres.

3. targets of Ubx in segments that give rise to wings/halteres.

4. Ubx copy number and paralog evolution.

TeI-TFN SR & TF @S # 2 A 9@ 3R @cadl 7oa @5 # oF
SIS F@aiees (halteres) g0 €1 IR 9@ ST SSO-YHRR AE@Er S Hr
HETaEd # Halaw #e g@id £ Ioeneulew (Ubx) T giEaew Sie E
graftear & Ubx 3caag & 2 SEr 9@ ga & 3R =g T =147 g1 Ubx
F F & T #, & 79 FT IR 99 IS Hie gAed, FeT dan )W EeT
g &
1. UEEdEE g9 e e & Ubx T aficaf@a & s g g
2. Ubx & fBee @ el & 30 @ W g0 St q@/datess aqa
#l
3. @ # Ubx & oi&F =it q@/ddiels sad £l
Ubx wfae Tear 3R SRr=ia $r safesm)




Al:1
A2:2
A3:3

Ad:4
4
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The following statements summarize metamorphosis and regeneration.

A. Many changes during amphibian metamorphosis are regionally specific.
Although the tail epidermis never dies, the head epidermis does.

B. In neoteny, the juvenile form is slowed down, while the gonads and
germ cells mature at their normal rate.

C. In epimorphosis, tissues never dedifferentiate into a blastema, divide, or
re-differentiate into the new structure.

D. In the regenerating salamander limb, the epidermis forms an apical
ectodermal cap. The cells beneath it dedifferentiates to form a blastema.

E. In hydras, there appear to be head activation gradients, head inhibition
gradients, foot activation gradients, and foot inhibition gradients.

Which one of the following options has the correct combination of statements
that will lead to normal developmental outcome in organisms?

A CandD
Band D
Aand E
BandC

F P o

faFa Fua, FAER AR gasida F FaAla Fd 3

A, TR & FRTRO & SR F$ aigas ey gt v ffeee g £
TR o R wh A, f R A §)

B. FRfEwar &, RFuR g #g U2 AT &, Safh 398 S AR
T FINFT AT T T IRGFT 2dr §l

C. AU #, Fa% Fh off yHsa A fAeifea, Renfaa or a8 ww=er
# gAfasfed @@l e

D. ¥IHN F [FAoe=ig UG A, "d v Y isweay 3mExor sear
gl FEe AR F RN, wF a9 F Ow B-faEfaa @ &

E. @==r &, i afraor yaumar, Y sevias yavign, O Giaor weordr,
qAT 9T 7RI YIOTam & gl Fard & &l

A # O 9 91 v AFeq wual w1 98 gdeeT & o R et 7
AT AT TSRy & 3T o Arwem?

1. A CHRD
2. B3xRD
3. A#HRE
4. B#HRC
Al:1

1
A2:2

2
A3:3

3




Ad:4
4
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Fgf8 expression in the anterior developing mouse brain induces anterior identity
marker expression (anteriorization). The Fgf8 receptor is uniformly expressed in
the brain. Which one of the following experiments best demonstrates this fact?

1. Transgenic overexpression of Fgf8 in the posterior of the developing
mouse brain causes anteriorization at both ends of the brain.

2. Transgenic overexpression of Fgf8 receptor in the posterior of the
developing mouse brain causes anteriorization at both ends of the brain.

3.  Gratfting the anterior portion of an Fgf8 null developing mouse brain into
the posterior of another developing mouse brain causes the recipient’s
brain to be anteriorized at both ends.

4. Transgenic overexpression of Fgf8 in the posterior of the developing
mouse brain results in no anteriorization.

Fgf8 #r 7o & el 3 aftass & sffeafEa, 3o wwoe fees
siffeafaa (e = oftg w=ar &1 #feass & Fgfs Il 8= &9
T foicasd giar §1 B9 & & HiaT O TN W dT B TEW FTS & 4
g #ar £7?

1. Remla Aus Afeass & gea # Fgfg # areier dfa-siffcaf#a, afeass

F g ORI W I3TITHEROT FIAT E

2. Towrasher Aus Afeash & =T A Fof8 & IE H TRSET Afa-Heafa,
AFETSF F g1 ORI W EETHEOT Fr g

3. Fof8 faga Tawmrasier aus Afeass & 3mr smr #1, gay fawmaeda 7w
ATEASH F T AT A R0 F IROTATEET TET F AT gAT ORI
TR IHIETHET grem|

4. Tomele aus Aftas® & T # Fgfg & areier df-sffeata &
FITIET FIg HIEMAHIOT 7T g

Al:
A2:
A3:

A4 :

B OE W WO = =
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The following experimental manipulations were carried out with Xenopus
embryo.

Manipulation X: Exposure to ultra violet radiation leading to the failure of cortical
rotation.

Manipulation Y: Gastrulae treated with lithium chloride, an agonist of canonical
Wnt signaling.

The following statements were made with respect to the above manipulations
and genes involved in setting up dorso-ventral polarity in amphibians.

A.

B
C.
D

The phenotype obtained due to manipulation X can be rescued by injection
of noggin in 1-cell embryo

Chordin mRNA will be enriched in embryos of manipulation X as compared
to those of manipulation Y

Injection of cDNA for chordin into ventral blastomeres leads to the induction
of a secondary axis.

Experimentally depleting p-catenin transcripts in 1-cell embryo by antisense
oligonucleotides leads to phenotype similar to that obtained from
manipulation X.

Which one of the following options represents all correct statements?

PRI =

A, CandD
B,Cand D
A and B only
B and C only

oeE % T W 5o 9 g9 (Manipulation) Bre arw

LT X: e AT & wEaea ¥ Jogdd gAe # fanea o
- Y: Arzer A RiffmE FenEs ¥ suaiiid R, & e wnt g9aa
=T wfaeadr &1

THRIFT -0 3R IR F TET-HUGT Y B UE F A A St
F Hel # A Fue T v

A.

AT T 1R 30T H T F WU X F GART c0e=T ALTUTIET FHr
AT ST Ghell &

FTH T XF gouit A, WY H gor F FREFT mRNA Fr sifdwar
arf

FRIEET 5 cDNA FT 7R SAEAHIR H HTH0T UF ZaATH 78T
afE Far g

1-FITRIHT T H TANAAS Alleh & p-heleled Tty I TEHH HlTer-
YfFOICEE AR T A ¥ -0 X F AW FEONET Wed g
gl

T et & @ w9 @1 v Tl @ Fest Y g ¥

1
2.
3
4

Al:1

A C3HRD
B,C3R D
Faa A IRB
Faa B AR C




A2:2

A3:3

Ad: 4
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The cadherin catenin complex is extremely important during compaction from a
morula to the blastula. Transition of early embryonic cells into a blastula differed
depending on the presence or absence of calcium ions. In addition, an
investigator blocked the expression of §-catenin using vivo morpholinos to detect
its effect simultaneously on compaction. Which one of the following conditions
will lead to the most successful transition of the morula into the blastula?
1. The blastula will continue to develop even when calcium ions are absent,
since p-catenin will get activated automatically by cadherins.
2. In the absence of calcium ions, calcium ionophores will assist
development even when vivo morpholinos to B-catenin are introduced.
3. Presence of calcium ions will enhance development when vivo
morpholinos to cadherins have been introduced to the early embryo.
4. Presence of calcium ions are essential for activation of cadherin and p-
catenin, so that actin gets mobilized and compaction ensues.
HAIEST W soltgell ash Hudd & NI HARA Hfad Hpel deafds HAgeaqur
AT §1 IRPHF oo FFAT F sAgen & INGoa Seaas 3w f
FUTeTd &1 IEERY % IR W @ giar g1 $6e Jenar Us e &
FEAT 9T U AT 3G THTT FT IaT o= & foIv St ATwifeata s 39T
F p-helas @ afficafEa # sy e B & @ #ia & fafe,
AFeT ¥ sA€gal # A6 TREqT L2
1. &g g #r el @ W i sargar a1 e ol @
Foifs p-Hefe, HfE @/ e §9 & TieT & S
2. Hfowas wal @ sateafa #, Seaas sEen few 7 g
FOT a9 it F9 A9t AR pReEa & gk s
3. FRwgs = fr e Tew # st 55 @ afthaas
e # wiiFsw oo & =ra 71wy
4. FfEr 3R p-hefaa & G & v Siemgs sa $Hr suisa
T g §, B & oo ot & s & 3k guee B
ST B
Al:1
1
A2:2
2
A3:3
3
A4:4
4
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According to ABCDE model of flower development, different combinations of
MADS box proteins belonging to class A, B, C, D and E bind to each other to
form a tetrameric structure referred to as “floral quartet” as given below. The floral
quartet bind to DNA to activate transcription of the genes needed to specify each
floral organ types.

AP1 = APETALA 1, AP3 = APETALA 3, Pl = PISTILLATA, AG = AGAMOUS
STK = SEEDSTICK, SHP = SHATTERPROOF, SEP = SEPALLATA 1/2/3

OO “ (w3
>
8 8
D. @@ E. @@
*
e

Which one of the following options represents the combination of floral quartets
that specify petals and carpel whorl of flower, respectively?

BandE
CandD
Aand B
DandE

T




A2:

A3:

A4

BB W W NN = —
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Following are certain statements regarding NADP-malic enzyme type of C4
photosynthesis:

A. Malate synthesized from oxaloacetate in mesophyll cells is transported to
bundle sheath cells.

Pyruvate formed in the bundle sheath cells is transported to mesophyl
cells.

Aspartate synthesized from oxaloacetate in mesophyll cells is transported
to the bundle sheath cells and again gets converted into oxaloacetate.
Alanine aminotransferase converts pyruvate into alanine in the bundle
sheath cells.

Oxaloacetate is converted into aspartate, by aspartate aminotransferase
in the mesophyll cell.

m o o w

Which one of the following options represents the combination of all correct
statements?

Aand B only
B,Cand E
B and D only
A,Dand E

s




C4 JHRERUT & NADP-ATF teaiied YR & a # et $o F34 &

A,  UUTHITE R # iR @ e etm e f S &
TATEDE, HITAHIHT H TGRS & i F

B. UATeDE HIAFNT # TEEAC TN giar g S & quiAeaas
FfAwET F TGRS & F@T #

C. vuTHeTIgs FIfFeREt 7 HEaaTdee ¥ TEIRee ST gar & s
% qereoe HIRHEH F TIOR8 S § AR 9 e
# giafaa & s &

D. Ydr=og HINFH A TR FAACHES, T H el H
gftafda w2 &1

E. yuimedias St # Aea«vdice, TEdee HAIgEme garT
wEiée # uRafda & sar g

o edt & @ i @1 = T '8 Fuel & e F ST &2

el AR B

B.CHR E

Fad B3R D

A DHERE

el ol -

Al:
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A3:

A4 :
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A2:

A3:

A4

B B W W NN




Given below is the list of F-box proteins of the SCF ubiquitin E3 ligase complex
(Column X) and their associated regulatory proteins of phytohormone pathways

(Column Y).
Column X Column Y
A TIR1 i. | Degradation of JAZ repressor protein
B. con ii. | Targets the transcription activator EIN3 for degradation
C. SLY1 iii. | Degradation of AUX/IAA repressor protein
D. EBF1 | iv. | Degradation of GID1-bound DELLA repressor
Which of the following combinations represents the correct match between
Column X and Column Y?
1. A4, B-iii, C-ii, D-iv
2. Adiii, B-iv, C-, D-ii
3. Ay, B-i, C-ii, D-iii
4. Adiii, B-i, C-iv, D-ii

1=, SCF gfaagfea E3 oot fFas & F-ataq WA= (TIFeT X) T 378
Traey UeugEe Tut & e 9dEt (TEEwY) S @R & i E

TaEeT X Y

A | TIRT i | gl W& JAZ 1 e

B. 1 COM |ii. | syrerorger wadisr EIN3 &t famest & fow affia swar @
C.| SLY1 [ il. | ga=eprly Y& AUX/IAA FT Rrerest

D. | EBF1 | iv. | GID1-3fr DELLA gaverorrdt &7 fayereet

e & O HlT &1 v goieT, TEFEE X AR EEn Y F 99 @8 Aeet S

gefEiasar 7
1. Ad, B-iii,
2. Adii, B-iv,
3. Ay, B-i,
4. Adiii, B-i,

Al:l
1
A2:2
2
A3:3
3
Ad:4
4
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C-ii, D-iv
C-i, D-ii
C-ii,  D-iii
C-iv, D-ii




DELLA proteins are known to interact with phytochrome interacting factors (PIFs)
and regulate genes involved in etiolation in Arabidopsis. Following are certain
statements regarding the function of DELLAs under dark and light conditions:

A. Indark, high level of gibberellic acid (GA) helps DELLAs to directly bind to
PIFs.

B. During light, the level of GA goes down and helps DELLA-PIF complex to
bind to the promoters of the etiolation responsive genes.

C. Binding of DELLA proteins to PIFs prevents the transcription of PIF-

induced genes, leading to photomorphogenesis.

D. Skotomorphogenesis is due to the degradation of DELLA proteins and
binding of the PIFs to the etiolation responsive genes.

Which one of the following options represents the combination of all correct
statements?

AandC
Band D
Aand B
Cand D

SYSISES

DELLA W& WSsA =A== & (PIFs) & @1 T8 7 &
S o § R wfaEiaw # gt # aiffe St @ Pl s E e
FO FUA X AR 3oer H Fufd # DELLAs % Fif % ar & faw aiw &

A. R #H, TFaifoe 35 #1329 X DELLAs &t dTer PIFs & s # #Agg
HLAT &

B. 3oirel & G GA &1 T & g1 o1l §, 3K DELLA-PIF el I digte
TaEr St & 3ol § S A AGE T B

C. DELLA WiéieT %7 PIFs & due, PIF-9Rd Siie & Yfder@s & Uhar & B9
TR EET B (GReRwEEE) Fey ¥

D. DELLA &= %7 &Ror AR PIFs & Sget T8y <=t & e & HRor
FREATG ST & 2

o fahedt & FiF o1 v Tt 9 gEiee Fr wel g war 27

A3TC

B3RD

AFRB
Cc3RD

How b=

A2:

A3:

A4

AR W W NN = =
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The steady state level of a plant metabolite ‘M’ is determined by the complex

interplay of its biosynthesis, catabolism and transport processes from the source
to the sink organ. A researcher tested following molecular and genetic strategies
for engineering the metabolite ‘M’ in the native host plant.

A. Increasing catalytic efficiency of its rate-limiting biosynthetic enzyme in the
source organ.

B. Increasing catalytic efficiency of the catabolic enzymes in the source organ.

C. Generating knock-out of the transporter protein in the source organ.

D. Repression of the catabolic enzymes in the sink organ.

Which of the above-mentioned strategies will provide a higher accumulation of
the target metabolite ‘M’ in the sink organ?

Aand B
Band C
CandD
AandD

e

ot & M IUTIET T fRR 9 TR S 9dT, 39 Si9 H999I0T, 99T Ud
g ¥ faw () 31 o JRees 9fean, % g@rT =@ 71=n v efidear
& urha Ot Ot & M suraEd H i & A aofas e et
TorATT T wreTor R

A. BT 3T A, TEH I-HITAT SATHIN0T TeaATgA I 30T AT & Jgid|
B. W 3T & U=l TeeleA HT Foh g8 3OROT S8

C. BT 377 & oiaes WéT & AH-3713¢ 3ceT FIT |

D. fiF ¥ & o= veaEH 1 gAA|

3RIFT Jfva RS & ¥ ST v, & 30 & affg M s99=mT 7 3=
TFHARTOT FHEAT ?

1. AxRB
2. Bk C
3. c3kD
4. A¥RD
Al:
A2:

A3:

A4 :

AR W W NN = =
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Salicylic acid (SA) regulates hypersensitive response and effector-triggered
immunity at the primary infection site and systemic acquired resistance (SAR) in
the distal tissues of the plants. Which one of the following statements regarding
the functionality of the Non-expressor of PR genes 1 (NPR1) in the distal tissue
is correct?

1. NPR1 exists as oligomers in the nucleus and activates hypersensitive

response.

2. NPR1 degrades through its binding to NPR3 and leads to activation of
SAR response.

3. NPR1 accumulates in the nucleus and leads to activation of SAR
response.

4. Binding with NPR4 stabilizes NPR1 in the nucleus, which in turn activates
the hypersensitive response.

Ffafafes 35 (SA) UgHl & WafA® THAT T W Afgaaeaeie

wfafrar 3 wemaFR-vace SToReT T G FaHt A &fgs Surerd

wfaRieT (SAR) & Fafa #ar §1 ¥y Fas A, Ala-raadR H#E PR

S 1 (NPR1) & FIsTHar & T9y &, Feafai@a & @ $i9 a1 F9 98

&7

1. NPR1, ¥=g® H UHh ATaAT Hr g War § 3R aifaadeaszia uhrar
F FERT FIT B

2. NPR1,=@# NPR3 ¥ sue & garT faufed giar & X SAR wiafsar
Fr afha Far g

3. NPR1, Fw5s # U7 giar § 3R SAR vfafsrar =t afeh #=ar &
g% # NPR4 & &1 duel, NPR1 % TFd (stabilize) T &,
e sfaadeier wfafFar afFa g &

Al:1

A2:
A3:

A4 :

B BE W WD

Objective Question

107703107
Different phases of a typical nerve fibre action potential are explained in the

following statements:

A. The membrane potential is brought to the threshold potential (firing level)
due to the opening of some voltage-gated sodium channels in response to
a threshold depolarizing stimulus.

B. The rapid depolarization after the firing level is caused by opening of more
voltage-gated sodium channels and entry of Na* into the nerve fibre.

C. The reversal of membrane potential (overshoot) at the peak of action
potential occurs as membrane potential moves towards the equilibrium
potential of K*.

D. The peak voltage of action potential does not reach the equilibrium
potential of K* primarily because the increase of K* conductance is
short-lived.

Which one of the following options represents the combination of the correct

statements?

1. AandB
2. BandC
3. CandD
4. AandD




s faftse afe aeg Brar fasre & afses worst & T Fue &

EECRET RIS

A TEred Tava, dge RYaUT Sed ¥ Yidihar & Goaey $o faud
gad WIETH 90 % Geld & FROT, Ggal @3g (39 FX) W
T ST ¥

B. Zuel &R & a5 cad fayavT, 3w fawe qaia |fsas womer &
g auT A deg % e Na® & ¥ & FROT g1 B

C. = & Eroeh 3 K & @y faag fr 3R =ar 8, e Rea &
TH T Bieal AT F1 SchAT (3ifadge) gar gl

D. frar R 1 A Frers, g K& @ feE it g 787
FHITR K* Aielehcd o TAF & 9T T §1

o faedt § ¥ ®iT A1 U T 987 AT F TS F ST 82

1. AHR B
2. B3iRC
3. cirRD
4. A3RD
Al:1

1
A2:2

2
A3:3

3
A4:4

4

Objective Question

108703108
Different segments of the renal tubule (Column X) and the sodium transporter

in the apical membrane of tubular cells (Column Y) are listed below:

Column X Column Y
Renal tubular segment Apical transporter
a. Proximal tubule i Na* channel (ENaC)
b. Collecting duct i Nat*-K+-2CI co-transporter
C. Thick ascending limb i | Na*-CI- co-transporter
d. Distal convoluted tubule | iv | Na*-amino acid co-transporter

Which one of the following options represents the correct match between
Column X and Column Y?

a-i, b-ii, c-iii, d-iv
a-ii, b-ii, c-iv, d-i
a-iii, b-iv, c-i, d-ii
a-iv, b-i, c-ii, d-iii

oL by




FE At & BT @t (Taee7 X) Ter Afessr S & e
Froer # TifzTw Raes (T V), 9 gEieey o 8

e X T Y
FFH Al T foramr ofEes
a. | gdgey Afewr i | Na* ¥=ter (ENaC)
b. | gaér afarer il | Na*-K*-2Cl wg-aftams®
C | A ARG e it | Na*-cI- gg-afaes
d. | gzey Ewfaa dfewr V| Na*-3efiat 37 ge-aiaes

e # & i 81 v ooy, TaFy X #X s Y & = w6 Hare S
gl 72

1. a-, b4, cHiii, d-iv
2. adi, beii, c-v, d-i
3. adiii, b-iv, c-i, d-ii
4. a-iv, b-i, c-ii, d-iii
Al:1

1
A2:2

2
A3:3

3
A4:4

4

Objective Question

109703109

In hot environment, some changes occur in the human body to improve heat
tolerance, which is called heat acclimatization. The following suggested
statements describe the physiological adjustments during heat acclimatization:

Vasoconstriction starts in skin at a lower body temperature.

Salt concentration in sweat is increased.

The sweat secretion over the skin is more effectively distributed for
optimum use of the effective surface area for evaporative cooling.
The sweat glands maintain high cutput for longer periods.

The threshold for start of sweating is increased.

mo owmz»

Which one of the following options represents the combination of the correct
statements?

Aand B
BandC
CandD
Dand E

ot




A AT A FAT FeAaT #1 uRA & fav AEg o # Fo ai"da g
¢, 50 7o TAagew Fea 8| AT g AU wue FSAT g & g
FIRFT FARST FT e W §

A s far olR A9AE Wl A SIfghEhtE F & S gl

B. Tag # FFF F Wgdr 9g F F
geufaes ofiaee & T waer Adsr 89 F Iseqd 39AE F B, &=
F T E&g H W9 HOH THEr v § FaRka e g

D. g I & THRY dF 3=9 3c9GH FAT W 2

E. T&aT & 3R $ q9EdAT 56 Sar 2l

T Reedl & ® #i9 w8 Fuar F oF F gaar §?

1. A#R B
2. B3R C
3. CciRD
4. DHRE
Al:
A2:

A3:

A4
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Objective Question
110703110

The glomerular ultrafiltration coefficient (Kr) can be changed by the mesangial
cells producing a decrease in Ks largely due to a reduction in the area available
for filtration. The following statements are made about some agents that affect
the mesangial cells.

A. Norepinephrine causes contraction of mesangial cells.

B. Angiotensin Il causes relaxation of mesangial cells.

C. Histamine causes relaxation of mesangial cells.

D. Atrial natriuretic factor (ANF) causes relaxation of mesangial cells.

Which one of the following options represents combination of all correct

statements?

1. AandB
2. BandC
3. CandD
4. AandD




FRFREST AfagEH-Frges s (Ki), BESEe SIfEET 7 K#d w0 &
garT uiafda fFar o &&ar &, o Agega: Area ¥ v sweey &7 &
FHT F FROT 3c9e= g §1 FAEGIT ARG F7F gwRa = 9o 5o
FRE F SN # Peafal s e o

A FReEERE, PETe SRRt &1 dgaT 5= gl

B. urrefu= I, PRdferae HifdwEt &1 @Aiffes war 2

C. frafdw, MUTETa FfHwsH w1 A= Ftar &

D. wiRwe #8mfes FRF (ANF), Fefme Hiffwnst & fftes = g

o & ¥ a1 v ToeT ol v gaee & e Far 27
1. A#RB
2. B#HRC
3. c3RD
4. A#RD
A2
A3:

A4
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Objective Question
111703111

Changes in plasma osmolarity and extracellular fluid (ECF) volume affect thirst
by separate pathways as given in the following statements.

A. Hypertonicity leads to asmoreceptor activation giving rise to hypothalamic
control of thirst.

B. Hypertonicity leads to baroreceptor activation giving rise to hypothalamic
control of thirst.

C. Hypovolemia leads to activation of baroreceptor and angiotensin Il giving
rise to hypothalamic control of thirst.

D. Hypovolemia leads to osmoreceptor activation giving rise to hypothalamic
control of thirst.

Which one of the following options represents combination of all correct
statements?

1. AandC
2. BandC
3. AandD
4. BandD




CATSAT T AT 3R aEgRRiAT gea (ECF) & JAadd & dcoig vos
ool ZaRT U F gAIaT o g, ST B e s & far o g

A wfagerEan AfEREcT SfFger T corg & gEuadr SEr s
gl
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C. HoIToadr, SUREy dAx dERfFaa || &1 '@fFaor @ww &
gurdeHr Sg=0T @ Serar g

D. HoIiTaedr, FHFEANEwT AfFaer &= | & gRodedr &g=er
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BikxC
AZRD
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Objective Question
112/703112

Certain statements are made below about hemoglobin.

A. HbA1c has glucose attached to the terminal valine in each p chain.

B. NADH-methemoglobin reductase system in RBC converts methemoglobin
to hemoglobin.

C. O binds to the Fe?* in the heme moiety of hemoglobin to form
oxyhemoglobin.

D. The affinity of hemoglobin for Oz is much higher than that of its affinity for
carbon monoxide.

Which one of the following options represents combination of all correct

statements?

1. AandB
2. CandD
3. AandC
4, BandD




Objective Question

113703113

fEArdlfee & aR & Fo Hua A= fow v

D.

HbA1c & e B 4@ & e afda W ToFer 21 & gl

RBC & NADH-AclgAReifad ReFea o, AcfeAeliad # AR
# Jiafdd X gl

FARAET & &7 AFT A Fo & WY O: gu ¥ H{FAFATAET a=ar
Bl

fedTeifaa &1 e (affinity), Fea AATFaRS H o & 02 % AT
e T@ar gl

AT fawedt & #i9 @1 vF =t F G GOST # giar §7

1
2.
3.
4.

A2:

A3:

A4

AR W W NN = =

A3RB
c3HRD
AFRC
B3RD

Given below are a few statements related to inheritance biology.

A.

o

Quantitative traits are characterized by discontinuous variations in the
phenotype.

Polygenic traits never show a normal distribution of phenotypic variability.

Association mapping captures wider genetic diversity than biparental
linkage mapping.

Bulked segregant analysis can be used for mapping of monogenic
qualitative traits.

Which one of the following options represents a combination of all correct
statements?

1
2
3.
4.

Aand C
BandD
Aand B
CandD




FEf Hafeae § Fefd Fo Fua a9 fGu 71w §)

A.  IRATAF A, FaoNwT # dd Affieaar & gErr Ao
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B. agslr Trelvs, Serorawis aRafdar w1 e e w30 @@ e
gl

C. w=d wfafaswr, gReada wgaeaar wfafasor & geem # gy
3Tegats RAffeTar wEor Fyar 8

D. T JUFHT [GRIN0T FT GURT Tl JUcHS v & qiafeor
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1. AR C
2. B3RD
3. A3xRB
4, c3rD
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A3:
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Objective Question

114703114
A cross was made between wild type female Drosophila melanogaster and

mutant males which are yellow bodied (y) and crossveinless (cv). The two genes
are present on the X-chromosome. The F1 progeny was sib-mated and the
observation of F2 progeny is tabulated below.

Phenotype No. of male No. of female
progeny progeny
wild type 45 100
yellow body and crossveinless 40 0
yellow body 6 0
crossveinless 9
Total no. of progeny analyzed = 200

With regard to the above analysis, which one of the following statements is
correct?

1.  The genetic distance between the two genes is 7.5 cM.

2. If the mapping was done with a 3™ marker which lies between y and cv, the
genetic distance is likely to increase, but never decrease.

3. If a larger progeny size was analyzed, more double crossovers will be
identified leading to decrease in the genetic distance.

4. If a reciprocal parental cross was carried out, no recombinants would be
observed in the F2 progeny as there is no crossing over in D. melanogaster
males.




T=T YR AGT ST FeriEcey AR soaiadr R S F 9T iR (1)
R TR (cv) €, % AT T HHioT HET 7| QAT AT X0
R 39TEYd §1 Fi §dfd & @gley WA AT I Y Fo ®afg & weor
ey arofisgy fRar T §

e mﬁﬁﬁﬁaﬁ’r mmﬁ-’mhﬁr
wEar |
T TR 45 100
9T iR 3T i i
SFTTEIRRTET
g iR B 0
HTEA RS 9 0
foreafa i a7 wafaar $r Fo FEar = 200

3T ST & =g H FF T Fust # ¥ HiT 8@ UF J@6T 37

1
2.

Al:

A2:

A3:
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B B W W NN
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The figure summarizes the observation following a cross between two haploid
strains of Neurospora crassa having alleles A and a, respectively.

Octads
| Il 1l I\ Vv Vi
o
Oa
No. ofasci 15 14 18 12 135 105
observed Total = 300

The following statements were made:

A. In‘l’, segregation of alleles occurred in Anaphase I.

B. Crossing over between the centromere and the gene occurred in 20% of
the meiocytes.

C. With reference to the two non-recombinant parental chromosomes, there
are 6 different ways by which they can orient themselves at the equatorial
plate.

D. The gene is 20cM away from the centromere.

Which one of the following options represents a combination of all correct
statements?

Aand B only
B and C only
C and D only
B,CandD

Lt
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Five different strains of Salmonella (1, 2, 3, 4, 5) which can utilize lactose (Lac*)
as the sole carbon source but cannot synthesize arginine (Arg-) are mixed with
five other strains (6,7,8,9,10) that cannot utilize lactose (Lac™) and can make
arginine (Arg*). These strains are mixed in all possible combinations and plated
on appropriate plates to get Lac* Arg* recombinants. The following results were
obtained, where H represents ‘high numbers of recombinants’, L refers to ‘low
numbers of recombinants’ and O represents ‘no recombinants’.

Strain No. 1 2 3 4 5
6 H 0 (@] H L
7 H 0 (@] H L
8 0 H H (6] 0]
9 (0] L L @] 0
10 (6] H H (0] 0

On the basis of these results, the sex type (either Hir, F* or F~) to each of these
strains was assigned.

A. Strains 2,3,6,7 are F-

B. Strains 2,3,5,6,7,9 are F-

C. Strains 1,4,8,10 are F*

D. Strains 1,4,8,10 are Hifr

Which one of the following options represents a combination of all correct
statements?

Aand C
AandD
BandC
BandD

BN
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In a plant species, the following pathways contribute to seed color. The wild type
phenotype of seed color is red.

A B

Yellow pigment Red pigment
deposited in  deposited in the
endosperm outer layer

T =" Transparent
seed coat

. A recessive mutation of gene A leads to white color pigment.

. A recessive mutation of gene B leads to a transparent outer layer
and the color of the seed is based on the color of the endosperm.

. The two genes are present on two different chromosomes.

¢ Often, a yellow or white colored seed has red spots.

Based on the above information, the following statements were made:

A. The probability of getting red colored seeds from a dihybrid cross involving
two heterozygous mutants is 9/16.

B. The mutation in gene B could have been caused by a transposable
element.

C. Anplant producina red seeds would breed true for the seed color.




Which one of the following options represents a combination of all correct

statements?

b L0 B2

A only
B only
AandB
BandC




Al:

A2:

A3:

A4 :

Objective Question
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The following statements describe possible nomenclature rules for plants and
animals.

A. Aplant and an animal cannot bear the same binomial latin name.

B. The valid name of a taxon is the oldest available name that has been
applied to it and which is validly published.

C. A species may not be removed from a genus once described.

D. Only a single specimen ‘holotype’ acts as the primary “name bearer” for
any species.

Select the option that contains all accepted statements about nomenclature

rules.

1 Aand B
2 Band D
3 CandD
4 Aand C

A Fuer ot 3 Fgat & v ganfag aeveufa et $r s w1
gl

A, TF Ot 3R OF Sieq T TF AT gfave Afee A AEr @ | gl

B. TH Tl & A a1 WHdH 39aed aIF ¢, S $6h o Tgad
g3 3R A 9 § GHIRIT g3

C. U 9R UTEAT g1 & a1 U Sid 3 UF I & A7 g o Jhal
gl

D. FrEr =1l & fIT shad v Uides] AAYwT (§eRy) wafEs ard
R F FH T ¢

38 Rwen &1 wuw fAifew Gud amagafa gt & av & gl wea
Fud gl

AR B
B3R D
c3ir D
AFR C
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Given below are mammals and their location in India:

Mammal Location
a |Hangul i Little Rann of Kutch
b | Golden Langur i Manas National Park
¢ | Sangai iii. Dachigam National Park
d |Wild Ass iv. Keibul Lamjao National Park

Which one of the following options represents the correct match between the
mammals and their locations?

a-iv, b-i, c-iii, d-ii
a-iv, b-il, c-ii, d-i
a-iii, b-ii, c-iv, d-i
a-ii, b-iii, c-iv, d-i

ORI

Tyl 3R aRg & 3adr sefeufg S

AT safEufe
a |gaer L | foes 3T 3G F=T
b | wot s i | AE TE seme
¢ |gmE iii. | grefme ISET FETT
d | Srer arew V. | Frger ATAESIIT T eI

T & ¥ w9 o e, Taaudlr d 3 seteuly & Aww wer

TS F g €7
1. a-iv, bei, cHii, d-ii
2. a-iv, biii, cHii, d-i
3. a-iii, bii, c-iv, d-i
4. a-ii, b-ii, c-iv, d-i
Al:1

1
A2:2

2
A3:3

3
Ad:4

4
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The statements given below indicate key characteristics of a geographical
region.

A. Contains at least 1500 species of endemic animals

B. Contains at least 1500 species of endemic vascular plants
C. Has lost 70% of its original natural vegetation

D. Has lost 30% of its original natural vegetation

Which one of the following combinations represents the correct criteria for
declaring an area as a biodiversity hotspot?

Aand C
BandC
Aand D
Band D

LN

M T 7T Fuw ve dinifew 87 F vEE Rdvant # e w=a

A. 3EH Fuifas Sigst @1 &8 @ HA 1500 snfaar g &

B. TOH Tonfes afgdhra oief $r =7 & F 1500 =t @
C. THH 70% HT Spfas Faediadl oJod & % §

D. THH 30% HeT Wplah Fereataal oo & 7 §

o # O T ' U 99, UF 8T & Us saiaiayar v ot
A & v ad AvgE g §7

1. AxRC
2. BiRC
3. A3RD
4 B3HRD
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Objective Question

122/703122

The table below represents a list of geographical regions and avian fauna.
Geographical region Avian fauna
a. |Western Himalayas i Rufous babbler
b. |Western Ghats ii. | Narcondam hornbill
c. |Peninsular India ii. |Red crossbill
d. |Andaman-Nicobar Archipelago |iv. |Yellow-throated bulbul

Which one of the following options represents the combination of all correct
matches:

a-ii, b-iv, c-iii, d-i
a-i, b-iii, c-ii, d-iv
a-ii, b-iii, c-iv, d-i
a-iii, b-i, c-iv, d-ii

e 0 I




A &1 715 wRoft sieifas S9 HWR ash Seg-aag Fr §= H e g
stmfers &= asll S=q-HHE
a. |y e I sty amEeR
b. |ufRwe ure i. | AreER gfae
C |wredd SR iii. | ¥z wrafrer
d. | szA=-FER T TE V.| I ifee gerge

A et & FiF @1 Fua @it 8 Fea= & goles it g &

1. a-ii, b-iv, c-iii, d-i
2. a-i, beiii, cii, d-iv
3. a-ii, b-iii, c-iv, d-i
4. a-iii, b-i, c-iv, d-ii
Al:1

1
A2:2

2
A3:3

3
Ad:4

4
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Select the statement that describes Weberian ossicles.

It is found in catfish and facilitates sound transmission from the swim
bladder to the inner ear.

It is found in sea stars and help them in detecting surface vibrations.

It is found in anurans and contributes to transmitting sound waves from
the eardrum.

It is found in snakes and contributes to receiving vibrations from the
surroundings.

FYF T FIT FL AT d9GT ey Fr cgremr w9 T

1:

Al:

A2:

A3:

A4

Objective Question
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In the table given below, match the national parks with the mountain range in
India where they are located.

National parks Mountain range
P. | Silent Valley i. Western Ghats
Q. | Neora Valley ii. | Eastern Himalayas
R. | Valley of Flowers ii. | Western Himalayas
S. | Pin Valley

Which one of the following options represents all correct combinations?

P —i; Q—ii; R —iii; S — iii
P—ii; Q—ii; R—i; S—ii
P—ii: Q—iii; R —iii: S i
P—iii; Q—i; R—ii; S—i

ENERENp

A & T Aol # T 3eaE #, 9Rd # 999 S@eT Sgl 9 39ied
g, % = A= e

TE 3= odd sEer
P. | arrie =& i | offas Te
Q. | BT o ii. qﬁ%‘;ﬂm
R. | #eg 3itw worawam iii. | ofeesr R
S. | R arér

A et & & FiF @1 v wlt 78 Fuet F gmee Fr guEr 87

1. P—i; Q—ii; R —iii; S —iii
2. P-ii;Q-iii; R—i; &—ii
3. P-i;Q-iif R=-iii; S—i
4. P-ii; Q-i; R—ii; S —i
Al:1

1
A2:2

2
A3:3

3
Ad:4

4
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The lines (A to D) in the graphs represent trait relationships that capture the
allocations of different tree species to their present reproduction versus present
growth, and their offspring number versus offspring size.

Present growth
Offspring size

Present Reproduction Offspring number

An isolated patch of forest land with nutrient-rich soils was recently cleared for
timber. Which one of the options represents the correct combination of trait
relationships that are most likely in the tree species that will invade and thrive in
the early stages of secondary succession?
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Stable coexistence is possible in a classical two-species Lotka-Volterra

competition model when

1.  intraspecific competition is stronger than interspecific competition.
2. intraspecific competition is weaker than interspecific competition.
3. inter- and intra-specific competitive effects are balanced.

4. interspecific effects are offset by demographic stochasticity.
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The exponential growth equation dN/dt expresses the rate of population growth
as the per capita rate of increase, r times population size M. This exponential
model of population growth can be modified to produce a model in which
population growth is sigmoidal by adding an element that slows growth, as
population size approaches carrying capacity, K. If the per capita rate of increase
max 18 the maximum per capita rate of increase, then select the correct option for
the logistic equation for population growth.
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In a population with density-dependent effects on births and deaths due to
intraspecific competition, the net recruitment curve is dome-shaped because

1.  density-dependence is lowest at intermediate density.

2. of undercompensating density-dependence and population size at
intermediate density.

3. dseath rates are lowest at low density.

4.  mortality rates are density-independent at intermediate density.
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In the figure below, which of the curves that relate current reproductive effort
with future reproductive value are likely to favor semelparous reproduction?
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In a quadrat sample for tree species in a plantation, 20 species were found in
almost equal abundance. The Shannon’s index of diversity is approximately

1. 20
2. 30
3. 05
4. 1.0
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The phylogenetic tree given below shows single nucleotide polymorphisms
observed among four individuals of the scorpion species Deccanometrus

bengalensis.
4|Y —ee e
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Select the option that represents the correct combination of ancestral nuclectides
at nodes X, Y and Z using the principle of parsimony.
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The following graphs represent the effect of two environmental conditions (E1
and E2) resulting in two optimal phenotypes (Oe1 and Oez) for their respective
environmental conditions.
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Environmental condition
Which one of the options represents phenotypic plasticity?
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B only
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Consider a species of group-living bird in which individuals produce alarm calls
to alert group members of the presence of a predator. The alarm call confers
fitness benefits to the caller as it helps group members (composed of genetic
relatives) escape the predator. However, alarm calling also makes the caller
more conspicuous to the predator. Individuals of this species in a population have
four phenotypes for the loudness of alarm calls they produce in the order P < Q
<R < 5. The graph below gives the cost and benefit functions for alarm calling
behaviour for the four phenotypes.

- = Cost

Benefit

Fitness cost or benefit

Phenotypes

Which one of the following phenotype frequencies represents the correct
outcome of natural selection?

1. Phenotype frequency: P=Q=R<S
2. Phenotype frequency: S>R>Q>P
3. Phenotype frequency: Q> (P=R)> S
4. Phenotype frequency: Q>P=R=8
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The following tree shows phylogenetic relationships between species A to D.

Species A

L SpeciesB

Species C

— SpeciesD
———— Species A

Species B

Species C

Species D

Which of the following molecular mechanisms would be responsible for the
phylogenetic relationships shown between species A to D?

Gene duplication
Horizontal gene transfer
Hybridisation

Genome rearrangement
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The mutation rate refers to the frequency at which new mutations arise in the

genome of an organism and is typically expressed as:

Mutation rate=Number of observed mutations/Total number of opportunities for
mutations

Which one of the following factors will NOT influence the
opportunities for mutations?

Generation time

DNA repair efficiency and replication fidelity
Exposure to mutagens

Population size
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Male mating systems have evolved in response to female mating strategies and

ecological factors that determine spatial distribution of females. In the table given
below, column A represents different mating systems and column B represents
different ecological conditions.

Column A Column B
P. | Resource defense i. Resource is abundant and occurs all
polygyny over the habitat
Q. | Lek Mating ii. Resource is abundant and occurs in
clumps
R. | Monogamy iii. | Resource is limited and occurrence is
unpredictable

Which one of the following statements represents all correct combinations for
the kind of mating system with the corresponding ecological condition?

1. P—i:Q—ii; R—iii
2. P-ii:Q-ji;R—i
3. P—ii; Q—i; R—iii
4. P—iii; Q—i; R—ii
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Following statements have been made about vaccines.

A. Covaxin is a Killed cell vaccine and Corbevax is a subunit vaccine.

B. Oral polio vaccine is given as a live attenuated vaccine to adults and as a
killed vaccine to children.

C. Third generation vaccines against smallpox are based on attenuated
Vaccinia virus.

D. MMR vaccine is given to children to protect them against diphtheria.

Which one of the following options represents the combination of all correct

statements?

1. AandBonly

2. AandConly

3. AB,CandD
4,  Band D only
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Following statements were made for the production of cisgenic plants.

A. In cisgenics, the donor sequence does not necessarily replace the native
gene sequence but is added to the recipient species.

Cisgenic plants might contain DNA sequences such as T-DNA borders
from the plasmid vector.

Insertion of a cisgene may result in a gene mutation at the site of insertion
similar to that of transgenics.

With regard to the species gene pool, cisgenesis does not alter the gene
pool of the recipient species.

Both cisgenesis and transgenesis can use the same DNA

transformation methods to introduce the respective gene constructs into
the recipient plants.

m g o mw

Which one of the following options represents the combination of all correct

statements?

1. B, CandE only

2. AandDonly

3. A C,DandEonly
4, A /B ,C,DandE
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The following statements refer to mechanisms that may confer resistance to
antibiotics in bacteria.

moowr

Enzymes that can break down the antibiotic.
Efflux systems to pump out the antibiotic.
CRISPR-mediated defence against the antibiotic.
Antitoxins that can sequester the antibiotic.

Cell wall modification.

Which one of the following options represent the combination of all correct
statements?
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A, B and E only
A, B and C only
A,B,Cand D
A,B,CandE
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Given below is a list of regulatory RNAs (Column X) and their modes of action

(Column Y).
Column X Column Y
Regulatory RNA Mechanism for the control of gene
expression
A. Riboswitch i. Base-pairing with specific mRNAs
and controlling their stability and
their translation.
B. MicroRNA (miRNA) ii. Change their conformation
when bound to small molecules,
usually metabolites.
&5 Small interfering RNAs | iii. | Complementary base pairing
(siRNAs) followed by RISC-mediated mRNA
cleavage.

Which one of the following options represents all correct matches between

Column X and Column Y?

1. Adii, B-i, Cii
2. A, B-ii, CHii
3. Adiii, B, C-ii
4. Adii, BAii, CA
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A researcher wants to stitch two fragments of DNA, “A” and “B” (shown in the
figure below), using PCR. She uses primer pairs “a" and “b” to amplify DNA “A”".
Thereatter, she mixes equal concentrations of PCR amplified “A” and DNA “B” to
set up a PCR using primers “ a’ " and “c".

3

a
e
—
5 3 & 3
A B
3 5 3 5
= e

The plus strand sequences of the two DNA fragments are given below (“...."
stands for any of the four nucleotides):

A:
5-AGAGAGAGAGAGAGAG........ccv..o.... GAGAGAGAGAGAGAGAGAGAG - 3’
B:
5-AGCTTGCATGCCTGCAGGTCGACT ... TAGACGATGA -3

Which one of the following options represents the correct sequence of primer “b™?

1. 5-CTCTCTCTCTCTCTCTCTTCGAACGTACGGACGTCCAGCTGA-3
2. 5-AGTCGACCTGCAGGCATGCAAGCTTCTCTCTCTCTCTCTC-3

3. 5-AGCTTGCATGCCTGCAGGTCGACTCTCTCTCTCTCTCTCTC-3'

4. 5-AGTCGACCTGCAGGCATGCAAGCTGAGAGAGAGAGAGAG-Z

T eftemeft DNA % & @st “A” 3T B’ (2 By & gafar 7=r &) &t PCR
T 3TART FT FAZAT el 1 98 DNA “A” & yaes & T geat & g
“a” AR “b” @1 FUGET FAT §| TeRA, T8 WEA “ @' 7 T “c” H ITINET
T PCR <R & T, PCR @I wafdd “A” duT DNA “B” &l §& AT
# Ao 2

e o
2l DNA @St & gdlcA® oS & 3hA a9 fGU v § (“." IR ~gfFadicms &
o oy ot T @ geiar )

A
5-AGAGAGAGAGAGAGAG.................. GAGAGAGAGAGAGAGAGAGAG - &

g':-AGCTTGCATGCCTGCAGGTCGACT ........................... TAGACGATGA - 3
o & ¥ #i7 &1 vF Fwed WEeR b7 & WA 3THA T GERT A 87
1. 5-CTCTCTCTCTCTCTCTCTTCGAACGTACGGACGTCCAGCTGA-3'

2. 5-AGTCGACCTGCAGGCATGCAAGCTTCTCTCTCTCTCTCTC-3

3. 5-AGCTTGCATGCCTGCAGGTCGACTCTCTCTCTCTCTCTCTC-3'
4. 5-AGTCGACCTGCAGGCATGCAAGCTGAGAGAGAGAGAGAG-Y
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Given below is a PONDR (Predictor of Natural Disordered Regions) score-plot
versus the protein sequence.
1.04
0.8
g
] 8
5 0.6 n N 2
= 05 =
ZWR :
0.21 J
0.0 . - ; : . : .
0 50 100 150 200 250 300 350

Residue Number

Based on the above figure, which one of the following statements is correct?

1. The protein has a folded domain in the middle with N- and C-terminal
Flexible tails.

2.  The protein is overall globular with almost no flexible linkers.

3.  Both the N- and C-terminal regions are unstructured.

4 The protein contains multiple domains connected by flexible linkers.
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Different leads used in electrocardiography (Column X) and the electrode

placement and connections (Column Y) are listed below:

Column X Column Y
ECG leads Electrode placement and
connections
a Standard limb lead | i Left leg — positive
Right arm - negative
b Standard limb lead Il i Left leg- positive
Left arm- negative
c Standard limb lead Ill iii Right arm- positive,
Left arm and left leg connected
together- negative
d Augmented limb lead aVR | iv Left arm - positive
Right arm - negative

Which one of the following options represents the correct match between Column
X and Column Y?

a-i, b-ii, c-iii, d-iv
a-i, beiii, c-iv, d-i
a-iii, b-iv, c-i, d-ii
a-iv, b-i, c-ii, d-iii

e o
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1. a-i, b-ii, c-iii, d-iv
2. a-ii, b-iii, c-iv, d-i
3. adiii, b-iv, c-, d-ii
4. a-iv, b-i, c-ii, d-iii
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Results of immunoprecipitation (IP) of HA-Yfg are shown below.

Protein A- Sepharose = ¥
a-HA - +

S— — HA-YTG

- ams 13
Lysate IP

Given below are options of controls that could be used to confirm that F1p
actually associates with HA-Yfg.

A. Include a lane where a-HA is not added but Protein A-Sepharose is added

B. Include a lane where neither ¢-HA nor Protein A-Sepharose are added

C. Include a lane where a-HA is added but Protein A-Sepharose is not added

D. Include a lane where a-Myc is added instead of a-HA before addition of
Protein A-Sepharose.

Which one of the following options represent(s) the most appropriate
control(s)?

A only

Aand B
Aand D
CandD

B ppi
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A DNA sequence is given below:

5 — ATGACGATGACGAGACGATGCAGATGATAGCAGTAGCGAATGAC — 3
The following primers were designed to amplify the above sequence:

5 - TACTGCT -3
5" — CAGTAAG - &
5 - ATGACGA-¥
5 - GTCATTC -3
5 - TCGTCAT -3
5 - GAATGAC -3

mmoowp

If we negate the effects of primer length, Tm, %GC and other factors, which one
of the following options represents a combination of primers that could amplify
the above DNA sequence?

1. AandC
2. BandD
3. EandF
4, CandD

T DNA 37efsha == fear amr &
5 — ATGACGATGACGAGACGATGCAGATGATAGCAGTAGCGAATGAC - ¥

FRIFT HTHA T FG0d FA & e faeT Jga e I

5 -TACTGCT -3
5 — CAGTAAG -3
5 — ATGACGA -3
5 - GTCATTC -3
5 —TCGTCAT -3
5 - GAATGAC -3

I T WEAT FT FES, Tm, %GC 3R T FRH F ¥9& F FFR &, af
o eedl § ¥ HiF O UF WEERT F 3T G09S F G207 § S IR
DNA 3 &I yaftia #T aar 87
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