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Objective Question
1 703001

If Pencils are Erasers, some Erasers are Sharpeners, some Erasers are
Crayons, no Crayons are Sharpeners but some Crayons are Pencils then in the
given Venn diagram, which of the following is represented by the shaded area?

Pencils and Sharpeners but not Erasers and Crayons
Pencils and Erasers but not Sharpeners and Crayons
Pencils, Erasers, and Sharpeners but not Crayons
Pencils, Erasers and Crayons but not Sharpeners
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2 703002

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 703003




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

—

Speed

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

a; = a, = ds
a; > az > a,
ap; > as > a,
az > a2 > a4
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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
Parameter A

Which of the following combinations of parameters is associated with the

lowest mortality risk?

1 The lowest value of A — B

2 The lowest value of B — 4

3. The lowest values of both A and B
-+ The highest values of both 4 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

1. 23

2, 22

3 13

4. 31

oI 37ept ST fopedt ez (R afept &bt gRTgfeet 1 81 3TR 3T 9T & 3iep! & Ui o J -t Jem
BT 3R o FEaT F 59T e 82

1. 33
2. 22
3. 13
4. 31
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Objective Question

o 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. 2.8
2 3.2
3. 96
4. 64

et SRS F A § 5 cm HIU P 64 T, 8 Ufthdl 3R 8 THT H UhIaR BTt 3R The 8] IR & ale
& M & o1 gy (FFTRY) &Y Fol g (m H) fvemT 22

2.8
3.2
5.6
6.4
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Objective Question
7 /703007

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?

0.8a
1.2a
1.6a
2a
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The following spider diagram shows the marks obtained (out of 10) by three
students in five tests.

Test 1 Student A

Y% Test 2
11 n

1\ €—— Student B
- - X
\ R

Test 5 |

o T et = \

ma-g8“7 65432 ) 0% N
1 \
I.- ” s

”\ Test 3

: Student C
Test 4

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

m Species 1 B Species 2

Number of individuals

Years

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

W > U2, 61 > G2
1 =2, 01 = 62
M = H2, 61 = 02
M = H2; 61 < 02

prbe e [ b




USTTIeraT (Species) 1 3R 2 & Saa! (number of individuals) & SieiaTet (@91 H) & faaRor @f 1%

T goriaT &

Number of individuals

® Species 1 m Species 2

Years
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1. mwm>p2c1>02
2. M =u2;61=02
3. W=z 01>02
4. W =u2; 01 <02
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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: Rsdf
4. Rsb3

2 3, 1 ATRIS IR 2 el DI HHT Rs 71 &, Tafs 5 3MAT, 3 ATRIAT 31 4 ol &l hiFd Rs 182
21 1 3 3R 1 A1 T B fha-T 22

S TUFT 8! ol Sff FADci! &
Rs 40

1
2.
3. Rs47
4. Rsd3
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Objective Question
11 703011

How many integers can divide 1184 leaving a remainder of 297

O N1

1.
2.
3.
4.

fepeT quTieh & FSTT 1184 T fAHTINTCT @R R 919 29 d=el 872
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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.

T DHETH AP b I 31D 69% & Sah e (hal B T 37 72% &) TS [T PHET b =T 3eh
70% &, O FrferRad deT § | &iF A1 97 &7
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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

BN =




TRt fSeoic & oF ermid 51S & 1 ey & f$ed 1 o TR = Fmal & |1 ey €, ST

qrRuft g9fet &
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(Rs Hfer feea)
A 320 Ueps foerg srfaiah
B 332 3 UR 1 qUT
C 300 20% B
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1. AJTB
2 ATrC
3. BITC
4. B
Al:1
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Objective Question
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. B

2. 1

3. 9

4. 11

Ueh U, TSt 3TR IS &1 Pt dhiFd Rs 21 81 Teb U Pl i IRer & Ia= af od1eT & et &
URTeT Pt &S | 81 YRIeT Hf B fpa=r 572
1. @

2. 7

3. 9

4. 11
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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?

1/3
1/4
2/3
3/4

&= 7 S X PrESM B & o | Ui S O AT AT Y aRras MTiRieha 3 Ufee 8F Fopam gl Tou!
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OIS BT el &1 Tt STRear A s 3R R et e SRTR A1 §U, Al SRl § 9 X e
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feperT 87
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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 72
4. 144

T & T 60 cm x 60 cm & T BT IIAT 5 cm 3T dTet GIRgel T Pf a1 & forg {6 T 8
RIS S dTel BT T ST ST fohar 872
1 24

2. 36
3 [f2
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 1703018

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 C4 and Cp. Identify the correct statement(s) from the following.

A. The gap will decrease if (4 < Cp.
B. The gap will remain the same if C4 = Cp.
C. The gap willincrease if C4 < Cp.

Only A
Aand B
Only C
Band C

e




YT A 3R B 9 g &1 gordl fT9 A &1 <19 FS1 &, Febfodd TG T § ISR Ueb deraTepR STl &+
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Objective Question
19 703019




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?

1. E is the mother of A
2. Dis the sister of C

3. C s the daughter of B
4. Alis the sisterof D

ST JOT 3R T AfSeTall aret e YRR 7 A, B &1 GHT & 3R C &l 984 81 E, B &Y Sita- Areft & 3R
D &1 AT 81 C, D &1 915 T2 81 FferRRad el § 9 i |1 Fal 181 22

EA®ATE

D,CHIaET 8
C,BaI A &
A DHTETE

s W [ R

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

1. 88
2. 100000
3. 88888
4. 8
weT 1 3R 10° & i 9a a9 Yuite fo aieft 7 oreat § forg oM ox a1e ‘N a7 ‘n’ =18F 31T &,
CERS
1. 88
2. 100000
3. 88888
4. 8
Al:1

1
A2:2

Objective Question
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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?

10.56
10.26
10.36
10.46

AR e # ©: f&Et g%, 93 ’a v a) Ay 7 pH,10.5, 10.3, 10.1,
10.4, 10.7, T2 10.4 o1 =7 gho=r =fer & 9=t fir 3i|g pH =T geir?
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10.56
10.26
10.36
10.46
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Objective Question

22 703022
Which one of the following statements regarding the stereoisomers 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.

ERSINES
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Objective Question

23 703023

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 703024

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

1. Fumarate

2. Glutamine

3. o-Ketoglutarate
4. Asparagine




= # 8 #la @1 v JifF 3 3 e ¥ egeaea o sfaRed
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Objective Question

25 703025

In which one the following, the proton motive force generated in mitochondrial
electron transport is NOT used?

1. Transport of ATP into the cytosol from mitochondrial matrix.

2. Transport of ADP from the cytosol into the mitochondrial matrix.

3. Transport of phosphate ions from the cytosol into the mitochondrial matrix.
4.  Transport of NADH from the cytosol into the mitochondrial matrix.




AT & & 9 & I goags WEHAT & 3c9ed dieid

TAUTH ST T T AT gar 27

1.  FEHOER U § FIRFGT H ATP H RETHA|
2. gASOER U H HIRIHEeT H ADP #T RETAA|
3. HAHOIH! HTUTA § FIRIFET F BIEHS HULHT H WEAAA|
4. GASOHT HUTA F HIRAFEeT A NADH HT WETAA|
Al:1

1
A2:2

2
A3:3

3
Ad:4

4

Objective Question
26 703026
Which one of the statements about bacterial operons is INCORRECT?

1.  Operons can encode multiple proteins with linked biological activity.

2.  An operon expresses muitiple proteins from a single mRNA.

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

4.  Operon expression is often tightly regulated.
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Objective Question

27 703027
Mitotic cyclin increases gradually through the G2 phase of the cell cycle but the

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.




FITART T T G2 Fell & ENA FAGA islaara o X Fgar § =AfFa M
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Objective Question

28 703028
Among the organelles listed below, which one does NOT obtain proteins via

vesicular transport?

Endosomes
Lysosome
Mitochondria
Golgi

PN
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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 |l will lead to change in
the linking number by +2.

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




Objective Question

30 703030

NIRRT H G, FEOCflE (QWETEAEE- | T giaks) o
SOOIEEY (SNEEEAELS- || F7 wiaus) Fr sufeafa #, DNA & fafsT g
# 9Race & FgER A T | Arafef@a Fue & ¥ T @ = w@
Fafad IROTA gem?

1.
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FATT
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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?

1 RNA Pol |
2. RNAPolll
3. RNAPol ll
4. RNA Pol IV

wh A U IcaRads @ Tafed fRar e zudr gefer ol g
9ol g9 € fF 20 i A UsSEHET RNA &1 T 1l A & fRar
g1 FiF I RNA Tl =8 w3l & g99d: 3caRafdd aem?

1 RNA Pol |
2. RNAPolll
3. RNAPollll
4.  RNAPol IV

A2 :
A3:

A4 .

AP, W WD =

Objective Question
31 703031




The trp operon can be induced by the addition of indole propionic acid (IPA),
which binds to the frp 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?

1R

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

trp 3T, g2 NRAARF 35 (IPA) & A aRT 39RT @ Fehal &, ST
trp EAFRITT @ SuaT § fheg TR0 # oREda A& @ &aT €1 IPAF TS
W, RIS GERT FET TABAT F HAGA F FA FIT B2

1
2
%3
4

A2 :
A3

A4 .

A A WL RN = -

Objective Question
32 703032

TrpA, TrpB, TrpC, TrpD, TrpE
TrpE, TrpD, TrpC, TrpB, TrpA
&ad TrpE Jiefatfea grem
aae TrpA gariea g




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?

The bacteria will be internalized by pinocytosis.

The bacteria will be internalized by autophagy.

The bacteria will prevent the maturation of phagosomes.

The bacteria will prevent the generation of lysosomes in macrophages.

ot by

ST . Fiae AR FEcHYFT F TFH ULl Colc H ATCIA & HY @1 AT
g, d SecetsTshIv] IRIhIEed! feshT T8 98Th1T g &, + 3 3. FHog S
sfpa X o €, St 38% a1g T & Ty @A @ S § S S
AR fGr o1 €1 afE 9 e A §. FOE F A, gEFanad 8 gaed
F QU JW, dF Gy & Heleadl & 3R 57 # § Hia A1 Awed gied
gram?

STaTo] HIRNHIAET GaRT MR gl

SiaTu] FEIferar garT 3l g

SETo] H&TRET & qRUFaa HT ekl |

SNaTT] FEcHEHIUSN H ol & Scdea B el |

BwoN o

A2 :

A3

A4 .

A A W W RN = -

Objective Question




33 703033
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.

Teh HTURUT H{Yh & SZAT H T HIAHIH] HT FRRIcAS I, & Tgdl=
f=faf@a 7 & e o 3mufita grar 272

FI-MHC 3up3it & @y facei-ufas &1 ag=
fage-MHC 31up3it & @y Fa-gfasis &1 A=
TF-MHC 3703t & |1 T-9faster #1 g
TLR Fereeir & &y facefr-ufaser &1 sy

ol

A2

A3

A4 .

AP, W W NN =

Objective Question
34 703034




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 above cells
using radio-labelled probes for telomeric sequences. Which one of the following
band patterns would be observed in the autoradiogram?

1.
2.
3

4.

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

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

AT AT FlEsTedT, Wﬂﬁﬂ(ﬁﬁ%ﬁﬁﬂﬁﬁﬁﬁg@)
3R hTERT & gegd ®Esiearte (hTERT HIReT) & 35 difeai d& Jamr
IAT| FTRIFT HIAHBT & DNA & 3TART F SAARD A & o f2ar
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Objective Question

35 703035
The immune recognition of “self-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.

fara # @ frw uearsa & v “Fo-310pEt 1 wiaelr ggerer Agcaqur 27

B R FfFI0T T YR F FROT FiaReT Scaes g ar gl
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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

egq.
3. It leads to digestion of the zona pellucida.
4. ltis the fusion of the sperm and egg plasma membranes.

T # O FlF O T Fua, U 3EEs AHRT fr gefaw carear sar
2

. UE YLHY] R 3T F AT TF Fiawd HedAediHar gl
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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

st Toer Tohdd 99 A 3caRadd, A T (@1 Tl & FUI9AT 3UEr
TEREE # YA 19 ¢ AT ¢, S g2 AN FaR 9l 96 F A H
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g2 3R AOsor wafear AR gETaftar afde & A=l &/ =
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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

o= # 8 Fia1 v, diul & Ta=eey FIRH Jcg FT 3GEIT A4 §7?

S5 FT ToHl FIAFIS H TAARSAT HT Tea]
yofT feras e & s
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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.

IS (TERTfgH) % CYCLOIDEA (CYC) 3R DICHOTOMA (DICH) Siat &

FE-AT FcaEa=ar F1 gonH e

1. gfaured gAfRdET oo @ Bewa: aafady oo # 9fieda)
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Which one of the following is the strongest oxidizing agent produced during
photosynthesis?

1.  NADPH
2. P680*
3. Ferredoxin
4. PT700*
e # ¥ Fi9 G U, Y1 H2I90T & NI 3c9ed gl aral §a98 gaa
HTFEFRF FHF 27
1.  NADPH
2. P680*
3. WEieaEd
4.  P700*
Al:1
1
A2:2
2
A3:3
3
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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?

Increased levels of caffeine.
Decreased lignins in cell walls.
Increased lignins in cell walls.
Decreased levels of caffeine.

HET & lul F TAEA baEdvaad FRHA-aETS (PAL) FIfET F= are
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Which one of the following statements regarding the invasion of blast fungus,
Magnaporthe oryzae in rice is INCORRECT?

A biotrophic interfacial complex is formed.

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

Haustorium is mostly formed to extract nutrients from the host.

T & @ l9 91 % FUd 999 H TAEC THGT AMATNY AR
IMHATT & HIT H T g7
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44 703044

How many molecules of acetyl-CoA condense to produce isopentenyl

diphosphate, the precursor for the formation of terpenocids by mevalonate
pathway?

1 Two

2. Three

3. Four

4 Five

TfAfee-CoA & Fhadel 3U] NEEINCiAT SEGIEhe, Al Al 92 ganm
oSt & AT & EETAT €, FF 309 e & fow gufag g §7
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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

oo & @ i7 @ o= gEE, WR F gwdld TUe @ i G g e

1. uRRIENe fTAEs gHe
2. e fSA= gAle
3. EdeRfs
4. WS
Al:1
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Which one of the following adrenoceptors decreases cAMP in the post-synaptic
target after stimulation with norepinephrine?

ai
az
B1
B2

ARG & IfFa0T & 9 NI-Heddedd g F R A g s &
TEAETET cAMP &1 HeTT 87
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Objective Question
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Which one of the following gases diffuses through alveolocapillary membrane in
shortest time at the resting condition?

CcO
02
CO2
N20

BN




fasmar 1 e &, @FT & Fia €@ v A9 agFesr FRAwT Beer @

A2

A3:

A4 :

0 P

=Fa" gAY H aRa g 87

CcO
Oz
CO2
N20O

A A W WD =

Objective Question

47 703047

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

ol e

Megalin
Cubilin
Renalase
Uroguanylin

O # @ FF8 T gFh gl A S 872

1
2
3.
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Objective Question

48 1703048
Which one of the following statements regarding genetics of quantitative traits

in plants is INCORRECT?

1. Lociresponsible for a quantitative trait can show variations in their individual
contributions to the trait.

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

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

4. F23 families can measure both additive and dominant effects at specific
QTL.




uredr # IRATAS O I HaRwar & F9U A e A A FlT T ™
FY TAd 87

1. T IRATHAS o7 F AT IR vy e, 39 dfFas dee=
#r fear # 1 ygfla #X FhaT gl

2. dRFOTEEE  Iqur REwEr (QTL) w1 R adeRen A, e
TEUTITHRU 3[0T R, Tdd UH A FHE gIar gl

3. QTLwAfE & waer I I ael gFaae Aasea SwA (RIL)
AT AT g g

4. Fzager, fafese QTL oX aemeAs AR wAEeme ST gHE 1 AT S6d
gl

Al :

A2

A3

A4 .

AP, W W NN =

Objective Question
49 703049




A Drosophila stock that is heterozygous null for a unique 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.

* 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 maternally contributed.

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

(ii)

kb

Family 1 Family 2 Family 3
M F C kb{ ™ F c kbl ™ F C
I S — 0'5 —— E—  — 0_5 " — —

0.5

What is the mode of inheritance of this trait?

1. Autosomal recessive
Autosomal dominant

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




daa (i) & Fnaen, fGu v RBdww & HegaiRes gwa @ gl g1 R
100% et =gt 81 =9t (i) fafdse grgar SiEh &1 37T F}d ge, INER &
Yodd HSET & PCR 9 WIHEe Fr g=ifar &1 (M: #rar, F: far, C: 9=92)

(i) Family 1 Family 2 Family 3
(i)
kbl m F C kbl m F C kbf m F C

2 TaRivs & HTeafwar @1 qoumelr a1 g2

1. AflErEr srpsmrey
2. HfelrgAr wairEr
3. X-HOgoes JA9HATEr
4., X-Ugeled FHTET
Al :1
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A3:3
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Objective Question

51 (703051
Which one of the following statements is INCORRECT?

Phage Mu is used to create insertion mutations.

Phage P1 is a source of Cre-LoxP recombination system.
Phage M13 has single-stranded circular RNA genome.
Phage ©X174 has single-stranded circular DNA genome.

A= & @ 9 I v Fua T9d &7

e
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The proponents of sustainable development argue for a switch to a
predominantly plant-based diet, in order to reduce the human footprint of food
production. The statements given below present some of the arguments put
forward by them.

A.
B.
C.
D.

Animal-based diets involve greater thermodynamic energy loss.

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

Animal tissues have high water content.

Select the option that constitutes the basis of their argument.

Aand B
Aand C
BandC
Band D
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Objective Question

53 703053

Which one of the following organisms is NOT paedomorphic?

1.  Oikopleura

2. Branchiostoma
3.  Ambystoma

4 Triturus
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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
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The term gynodioecious species refers to plants with

female flowers and hermaphrodite flowers on separate individuals.
female flowers and male flowers on separate individuals.
female flowers and hermaphrodite flowers on the same individual.
female flowers and male flowers on the same individual.

‘ oft Sfer ereg ot &
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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

o G
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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

Operant conditioning.
Classical conditioning.
Sensitization.
Habituation.

ol
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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?

7

2.

3.

4.

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

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

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

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

59 703059 e ; ; :
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 scattered.

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

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

AT g3w W 3cde, arara’or & Aol guiea # wsma & FRoT,
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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
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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?

When the direction of selective forces is different in different environments
When heterozygotes have superior fitness over homozygotes

When gradients of selective forces favour different morphs

When frequency-dependent selection confers an advantage to a morph
which is common
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Which one of the following molecular phylogenetic trees depicts the correct
relationship among invertebrates?

_L_

{_

3

Chelicerata -
Crustaceans —L—
Myriapoda
Insecta 2
Myriapoda
Chelicerata ‘L
Insecta
Crustaceans 4

Chelicerata
Myriapoda
Crustaceans
Insecta

Myriapoda
Chelicerata
Crustaceans
Insecta

A & Fia @1 vF FUifew Fnael g8, FHATREA - a1 3IgFd Y

T T 872

Chelicerata

Crustaceans ‘L'—'

—— Myriapoda

Insecta

Myriapoda
— Chelicerata ‘{_—

Insecta

Crustaceans 4

Chelicerata
Myriapoda
Crustaceans
Insecta

Myriapoda
Chelicerata
Crustaceans
Insecta




A2 :

A3

A4 .

A OA W W NN

Objective Question

63 703063
Which one of the statements about homoplasy is NOT true?

1. It represents an independent acquisition of traits in unrelated lineages.

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

3. Itrefers 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.
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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
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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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Which one of the following corresponds to the features applicable to a fed-
batch mode of fermenter culture?

LI =
oOw>r




= e, s Fvas dadw & v smuae (3rag @) 3R Sarg

Siad HIfAHT TEIT a5 (Tad I@IV) & 3HTel@ & g0 gl

Log (Viable cell count)

Time, in hours

Log (Viable cell count)

Time, in hours

A # ¥ Fia v Fves Fada F 23w women & AT any 9w &

T §?
1. A
2. B
3. e
4 D
Al:1

1
A2:2

2
A3:3

Volume of media

Volume of media

Log (Viable cell count)

Log (Viable cell count)

Time, in hours

Time, in hours

Volume of media

Volume of media
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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?

Four bands corresponding to 10, 30, 50 and 70 kDa
Four bands corresponding to 10, 25, 30 and 70 kDa
One band corresponding to 160 kDa

Two bands corresponding to 50 kDa and 110 kDa

& 160 kDa & TR WIE JUL3HT a1 AIFAS, o SeHeHEs Seul ganT 33
25 kDa #r 9181 ¥ s« gfaes aur FAer: 10, 30 § 70 kDa & 37 i
e ®§ §a1 g1 98 9¥s har ar 3R s@e DTT IR o oifger s &
SDS-PAGE 3T garT faeaor famar aram| e & +ia @ fa%ea SDS-PAGE
WIS T Yefd HEm?

i S0 D =

1. 10, 30, 50 27 70 kDa & ®HAGed R &%
2. 10,25,30F41 70 kDa & @AGed =R a3
3. 160kDa & WAGed T &3

4. 50 kDa@r 110 kDa & WAJQeT ar a2
Al:1

1
A2:2

2
A3:3
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Which one of the following is an example of parametric statistical test?

Kruskal Wallis test
Fisher's exact test
Unpaired t-test

Wilcoxon signed rank test

AT & @ 9 I vF, Wt QeI 870 T TH 3SEI0T 27

e e

1. Kruskal Wallis test
2. Fisher's exact test
3. Unpaired t-test
4.  Wilcoxon signed rank test
Al:1

1
A2:2

2
A3:3

3
A4: 4

4
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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.

ar o A, Fifas-19 AFTT & @A F E-TIEs-AiaEt Fr A= A F
foT v ELISA fRam| 3e@is 38T ELISA wie, Jud, Ja%eyudr, 3R Jga=+ &
T 34T sAFaF 7, AT 38 ELISA $s 1 39aeT B |t / 34 Tass
QST T 39T HT NGUNUT IAH HigdT & TFdF AlS g 3¢9+ U]
oI A’ 100 pg/ml Figar F FEr RO H, Weg o7 ‘B’ A 450 pg/ml e
N T H F Fi9, ©F ‘B’ & ITolg INUNH HT G ATEAT FT Thal &7

1. 9fdes & 9 3R awqyar & ALY, ELISA e & §8 TR & a0
ST I

2. e (Hud) e % A ELISA wie & WE YR W g g
I

3. O B aRT 3o AlASH doh H golled, G Th 8 HA o7

4. FAHRIcHS fAEA0T H dga HH JFEAEOT T

Al:1
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A3

A4 .
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Objective Question

" 7% 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.

fFrafaf@a & Fia a1 tF FUE, EaEal & GHg § HFATAT AT 95%

faeara sicRTe % weet A whr 2

1. FHAT § e a1, 719 AT 7 95% el A ¢

2. AT & AT HT TATIAT I AGA & qdH ¢ |

3. U ¢ foes &, F & At & wifdwar 0.95 g gl
4. F IFArwAr & GHE Hr AffeTar @ Ao & Tl §

A2

A3

A4 :

AR LW WD ==




Objective Question

71 703071 , : ;
A decapeptide composed of MFTGPYCPRW was dissolved in 20 mM HEPES

(pH 7.0), 50 mM NaCl, 50 mM Na2804, 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 ®& I UF =Zwcerss & 20 mM HEPES (pH 7.0), 50 mM
NaCl, 50 mM Na2SQs, 5 mM DTT, d2m 4 mM EDTA & ®ter s/ am| &1 it
feafat # derzz & SR # @ & @ FiF a1 Fua @@ 2

UTeIgE, SEUCHIEE S+ ¢aRT, UF gidds g41dT &l

IR & 9 U fAey gecAs e gar gl

UEPE & UM U fAYey HOMcHAS 31aer gar g

UerEe e gl

ol R

A2 :

A3:

A4 .

AP, W W NN =
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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

FeJgporas 3507 Hicae afiiffufa & ve o & gfafke 0.5 et $r g
g AT F g o TE ¥ deges agat & 8T g, 3Ted gay & W
Tgad & fov as Do wafire sfoarda: wfa 3% 3 dogmsr &
D-Te[@isT #T FaTs FeTsTeT 0.45 nm

1200-1300 afarse
12800-12900 3afarse
120800-120900 37aferse
2800-2900 3rgfarse

o

A2

1
1
2
2
A3:3
3
A4:4
4
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An enzyme has a K,,, of 1 mM. Addition of different inhibitors changes K,, and/or

V.. Qiven as K" and V.EY (app for apparent), respectively. Which one of the
following inhibitors will result in the lowest rate of enzyme-catalyzed reaction?

An inhibitor with K;7? = 5K,,
An inhibitor with ,27P = Zmax
An inhibitor with K;7? = 3K,,, and Vay = e
An inhibitor with K?? = 2K, and V¥ = e

e BN b s

TF TeaAlSH FT K, 1 mM g1 BT GcHFr & =9 T K, IAREmEr V.,
FHAM: KPP AR P (gpp 3T & O0) # oREda ga & R & 3 wia
AT HeHF, Aeadd X Ffr teaea-3098 JAfARRar Fr Far §2

1. KPP — 5K, 9Tl T HEHS

2. PP _ Umex gt uey HEHS
3. Knf? = 3Ky, AR GEY = 2 JraT v HeAw
Vinax T
4. Kpf? = 2Ky AR VR = 2% I1aT U WeAh
Al :1
1
A2:2
2
A3:3
3
Ad:4
4
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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 GGAATTTAY
5 GCC TACTCCCGC ¥
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

A feT I DNA & IR HiforT #F §FaAeR dgar # R¥a w33, 95°C
W RA BT T, AR IR oF AT WEeer # e R
I

5 GCG GGAATTTAY
5" GCC TAC TCC CGC 3
5 CGATGG GTA GGC &
5 TAAATC CAT CG 3

fars & #ie & gfads w=eT gEg ®v ¥ 39feua gefr 2

gfa-¥gi= DNA BT« #r aF Jerh B- &9
IR afFas TA T DNA TR
gfa-¥ere DNA §X== #T g 9o Z- &9
E@"I’-E‘i‘s' greiie |2 (junction)

ol Al

Al:1
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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 carnitine
Thiolysis

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

moow

Choose the correct sequence of reaction steps in ascending order.

PWN =
omo
rnlljrn
© >0
6o
> @




w2 Sar # fAaftE s # afae fees Aecaqo Jf&afear og
fe=faf@a g

A. FHT TBF-CoA it FRATEH & @ry FAfATRar
B. «raTTeS

C. EdS CaRT TRUAaTlaRia T Seraees

D. @I 3+ F CoA F Y HIIS GarT HAiHIT
E. Sa-dia=

TET ATARAT TaT F FTHFA FT ARG FA H T4 B
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
A2:2

2
A3:3

3
A4 :4

4
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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.

Blue . +5.0 kT/e
0

Red .-5.0 kTle

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

Fatty acids and cellulose
DNA and RNA

DNA and cellulose

Only cellulose

ot o b




18 kDa Wi&e & ¥dg Erdegd fasra AT &« fe@mr mar g1 wag
W Ater H o W1 T iAo’ FAT: U9cA® 31X JFRIcAs JEfRd adat
& g §l

Blue . +5.0 kT/e
0

Red M -5.0kT/e

T & Fla @1 v fowew 9ida & 9ew fAF Fafag wepfas sifasR=/
FHTAFRBI HT gATAT &7

1. @ e 3R degera
2. STAT IR IRTEAT.

3. A 3R degds

4. FHad ool
Al:1

A2:2




A3:3

Ad: 4
4

Objective Question

T protein phosphatase 2A (PP2A) is a critical regulator of Cdk1 substrates during

the cell cycle. The BSS 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,and D
C and D only
A and B only

P D I i




FITHT TF F ST, AT BEResT 2A (PP2A), Cdk1 fFamamy &1
frfesrar Ao gar &1 PP2A #f 39 S B55, FamaR SRoteidar,
TUERer, 3HR TeasH & [EEer #r wanfag w==dr #1 AR, Fifte &
M-sell & &R PP2A 3R 35 =01 & s’ # o a1 few &

A.  IFATEENT & R PP2A-B55 i wfehgar 3=9 2T §, fheg 3RS
TR fasmee % gE 19 M-Cdk aferarar J&dr €, WeiAd g gl

B. M-Cdk1, PP2A-B55 #I JcaTe Fgdla alel T HEITT WIEHT Fead &
BIEHIRHRUT % GaRT dog HT &dT gl

C. M-Cdk1, PP2A-B55 &I 3icald Tgdla drel Ush HeOET Wil Fleas &
BIERIR T & EaRT Ire] FT &aT &

D. 9 UUISEAT ¥R gidr & 3R M-Cdk1 $r framsferar oedt &, PP2A-
B55, Cdk1 frarart & Aerawmiiaeor & Sicaigd #dr 2

o & O Fi7 v Tt 9l Fual & GO F AT 87

A B, 3R D
A C, 3D
shaa C 3R D
Fad A 3R B

B G Bl ok

Al:1

A2:2




A3:3
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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 i HSP60
C Autophagosome iii Protein disulphide isomerase
D Mitochondria iv Mannosidase ||

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, FT-RIRAT Freal  (TAFT X) T Rege (FaFET Y) g & 78

TaFH X FaFT Y
3Y-IRIIT hISS g
A | 3= geegdt snfaer || | LC3b
) T — i | HSP60
C | Tastarenry i | Y& srEwewEe sEEE
D | ga=ritmem v | FafaEe Il

57 [ooreal & § FiF O T 3T-HIRNFT FSar H 370 ™eghr & T FET
A= #Tar 87

A-iii, B-iv, C-i, D-ii
A-iv, B-iil, C-ii, D-i
A-iii, B-iv, C-ii, D-i
A-ii, B-iv, C-i, D-iii

o h, o

Al :

A2:

A3

A4 .

AR W W NN = =
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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 (ue/ul) Protease (ug/ul)
- 50 100 - 50 100

Mig? & a» - Mig2 & e e

Cyt ¢ o= o Cytc ==

Porin Porin % =
KDH ‘e quees KDY "= "=
Mitochondria ] tonic soluti

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.

. 0 DD




s fohT T FEHOERIT AT aF Wfewsr & 3uAg FhT @ Ir Wit &
3TN F ¥ 93 FO FAT F v sreqmradt e & gy A fBHar
| AT Fr Qe T HR A F Mig2, SR (3R Bwelr ™), Cyt ¢

(FR-TEreer Tt #) 3R KDH (#fesrg #) Fr 3ufeafa #1 aves sare &y
AT ST T4

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

Miz? & e e Migl - a e

Cyt ¢ o e Cytc =

Porin — Porin %

KDH "w g s KDH = ===

Intact Mitochondnia placed in

Mitochondria kvootosic sohitic

IWFT i & YR W, Mig2 T=ipd gem

1. FfEer JAEFEE T Beer #)
2.  FH-Eeer T H|

3. &AfeFw #i

4. ol 3R aEa Bed & syer #|
Al

A2 :

A3:

W NN = =




Ad 4
4

Objective Question
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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.

A and C only
C and D only
A, BandD

A and D only

el R




Fehegehd UTHT 1 TH &9, RNA Tifafdist-ll E@rT cafds egaiad gar
gl W YR & TH FART B Fo Eva HT § o §

A
B
C.
D

DNasel sfadacereiterar
3= CpG AfAfa=soT
FHH2A garT ifafea
3= fgrea vfafefae=or

Tl wEr fadvanstt arer RfeweT St 4

1
2
3.
4
Al:
A2 :

A3:

A4 :

A A W WD =
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. Haag A3 C
. HFIFCIHRD

A, B3RD

. Had A3RD




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—

Velocity (pmisec)
[*+]
|
Velocity (Wmisec)

(%)
W &= h
L1 1
I
(7]
|

Velocity {pm/sec)
1
Velocity (umisec)

recombinant
myosins




AAT Heeld & 3alash-3 JHA H WEA & [T, TH Heays, Aar g8+
dr fastee oFarsal W ARTAT MY @ SEa & AT DNA geaafe=r fafar =
IYART FIAT g1 A/ geid 3T IR@T (1-4) A, y-3187 ThFed W W AG@T
@1 1fa umisec & gefar § 3R x-3187 T Aaf@a (a-d; 913 3R wgiEa),
o 3o aifq & sorer A frar mEm e #EfRs & oafa &
HTehold e drell T3l 3UYFd FHIGAIST H A §C, I@IAT H giAd =i
gedifed AT #1 afd @ @dr Al war g

o

4 1 2
5= 5=
) T}
& 41— B 4
5 3= _‘Ea 5
o= ==
b ‘§ 72— ”§' 2—
% 1= g =
i
b a d c e d a b
c 3 - 4 [
g 4— E‘ 4—
Es 5]
= % 5
4 8 *7 £
d y £ = ]
G :
; d c a d a
recombinant b ¢
myosins
Al :1
1
A2:2
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Match the major cell cycle regulatory proteins in Column (X) and their typical
function in Column (Y)

Column X ColumnY

Wee1 | (i) | suppresses G1/S-Cdk and S-Cdk activities after
DNA damage
p27 (i) | phosphorylates inhibitory sites in Cdk

p21 (iii) | activates APC/C in late mitosis and early G1 phase

o o | F

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?

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




YHE FIAH T WHAHAS WA (FaH X) A o9 faf¥se Faf (&@sry) #=7v

IECIGECTS
T X Y

A. Weel | () |DNA s1fr & s1§ G1/S-Cdk 3iX S-dk framst =r
AT AT &

B. p27 (i) | Cdk % HeA® &7 F BIERIEFT FaT &

C. p21 (i) | APC/C ® ueT TAGH e R YT G
Far § afrT Far

D. Cdn1 [ (V) | G1 war & G1/S-Cdk 3R S-Cdk #r ®feFgar =r
AT AT &

P 7 FlF a1 v e, T X3 =9 Y F 99 T Fae gufar 7
1. A-(ii), B-(iv), C-(i), D-(iii)

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

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

4. A(iii), B-(i), C-(iv), D-(ii)
Al :
A2 :

A3

A4 .

B N VS B O R S
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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 | O minute | 10 minutes | 20 minutes | 30 minutes | 40 minutes

Hgﬂgd 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 It inhibits the initiation of replication.

2 It inhibits the elongation phase of replication.

3. ltinhibits the termination of replication.

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




EHFNAF & Flaz F Faal 1 UNH afda BFar @, goaeea @ C
IFd N ATeIH A FUEEARG foRar T (0 fAse) 3R 2 9fedt & wFT T
(St B 40 fAee ?) Feamms Bear ) Rffes §83g 3aeer 9T T DNA
(1*N-15N) & 37e7dTel s AT 17 AR 9RonA #r A arelt & Rfya G
I

THT 0ffse | 10f@=e | 20fA=se | 30 A= | 40fA=e
HHT DNA 0% 40% 40% 40% 40%

3t ¥ Ig fasey e amar & w@ae C, DNA gfdsfaas 1 Ashar g
far 7 @ Fie & Fogen, S WA C H F JOTr gl

1. I% Sfasfaas & JRAA H A ¢l

2. g wfasiaas & Erefmor Haear S AT 2|

3. g viasfaad F FATIS H JehaT Bl

4. Tg, A7 AT DNA # TARIT F T dNTPs ¥ wfasaal &tar gl

A2 :
A3

A4 .

AP, W W NN =
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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 EcoR/ followed by electrophoresis and autoradiography.
Results are shown in the figure below.

Three-strand exchange reaction paast | # | # [ %] s |w
5" 3
- 1kb | akb L2k o RPA + + | 5P
: ] I 3’ ATP + | N
l ATP-y-5 I +
5; 3 : I ; IETIETY ]
3 e Time (min.) | &0 |(.n 60 | 10 30 | 60 | 90

5- 3 40— — —_— -
2.5 —

20| = — —_

A=+t Uniformly labelled DNA

\ertical bars: Ecofl sites L

10| =— w— — e e .

kb

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.




f-rees sy afEfrar & sreaga & Rv, s 9@ &9 @ = gfaa (2P)
Thal-Tal=s DNA (ssDNA) &7 Rad51 3/372amr RPA & @y ATP 3zEr 3R-
I ATECAT ATPyS &t 3uidufa &, §Fea gfa-Tgi== DNA (dsDNA) =
gty FSAEE A man @ffeE gag dawel ) oAfARar & o@Ees
fFar =M, DNA I EcoRl ¥ dife, acuedd  dydeoradres 3R
wafafeoiifaser frar s/an oomat = = = & cuar 3 g

Three-strand exchange reaction Fndbi Fl PR R i T P
5’ 3 :
,1kb | 4kb | 2kb o RPA + *I' i +|+,+
3 1 [ =) . !
5 3 ATP | 4 |+ |+ |+ |+
l ATP-y-5 = ¥
3 5 Time (min) | 60 | 60 | 60 ‘ 10 |30 | 60 | 90
> 3 A0 = — — - -
[ 2.5] =
#mett Uniformiy labelled DMA f‘: T — — -
Vertical bars: EcoRl sites ==
1.0 e— — —_— - - -
kb

IHIF ISt & AR, foieet # & Pl AT FU el 272

1. ¥res fafawa af3fFar 89 Rad51 &1 ATP & Sie3iquca i HTaedehdl
g &1

2. RPA # ufeafa # we=-RAAT 7¢ g ¢
Fores-fafaag #f@fHar $r gdgar 3° @ 5 faem # gt gl
Fre=-TafaaT 7 &% 7 kb/eer g 2l

Al:1
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A3:3

Ad:4
4

Objective Question

85 703085
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.

Protainéd | - || -| - |+ +
ProteinB | - | - || - |+ | +
ProleinC | - |- |-+ ]-]|+
IE :
i — [ §
Protein A % g
Pratein B f— = B
[T
Protein C i 8

Western blot

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

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.

BWN




disT DNA &fa gum Sié&r (A, B, 3R C) & Tehal-¥gles DNA U= I[OTLH T
TdreToT R ATl T Srifeseled The-Feles DNA JOrR farar e 3iiv =i
few 717 faffies Si==r i TEAT & @y FAES FaT 4T 5 916 ssDNA-
= WieEr F TRar F v grafads ga-ana R ma, e fafse
TARETAl ST 39T Hd gT aEe solle [aReAYT EaRT Tgd l 5|

ProteinA | - |+ |-| - [+ +
ProteinB | - |- |+| - [+ | +
Protein C | - - = - | +
IE r—
i — — ™ =
Frotein A 3 E
Protein B p— = =
oo
Protein C = 0
Western blot

IRIFT 32T 8, @0 § ¥ *iF a1 sy 37a Fey a8 872
1. WEAFA, ssDNA & s g1t &1

2. WA B, ssDNA & a=er @igt g 2

3. W C, 9 A T ssDNA & Fud &1 T8 #ar 2l

4.

W C, 9 A & 3ed:fohar Fdr & foheg SIS B & T
Al:1
A2:2

A3:3
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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 3-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




e FUT lac W F IX H g awr ¢

A. LacZ, LacY HR LacA T 2 wfgem & Fifzd a9 2

B. &l YIEHT T He[alg Tshol IIEMAT & &9 H g1 § 3R dguesnd
aftfAa giar gl

C. ol #1 3uRAfy &, 9w Wi #1 RfFafAa & FFar &

D. JEAEMMES gl p-D-SteweraEs (IPTG) T tiRes R+ El

e # ¥ 3i7 a1 v TeT gaft 98 FuaT & IS F AT 87

1. A, B3RD

2. A B3xRC

3. B,C3iRD

4. FITAIRD
Al :

A2

A3

A4 .
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Eukaryotic transcription factors TF1 and TF2 bind to independent cis regulatory
elements (Cis1 and Cis2, respectively) upstream of TATA box and positively
regulate gene expression. Histone modifier 1 (HM1) binds to TF1 but not to TF2.
In order to determine how genes are regulated by these three factors, an in vitro
transcription and translation assay was set up. A packaged DNA containing
region from Cis1 to Cis2, along with eukaryotic minimal promoter fused upstream
of a luciferase gene, was purified. The luciferase activity, upon addition of a
combination of TF1, TF2 and/or HM1, in presence of RNA polymerase and
translation mix is plotted below.

10~
M0
Ll
TN
nin -
00

400

Luciferase activity AU,

L]

200+
100 +
. M " N (0]
+ +

RNA

Polymerase + + + + + +
Translation
Mix + + + + + + + +
TF1 + - - + - + +
TF2 - - + - - +
HMI - - - + + + &

Which one of the following models best represents the results above?




.

TF2 activates luciferase expression independent of TF1 and HM1.

HM1 activates binding of either of TF1 or TF2 to their cognate Cis
elements to activate luciferase expression.

TF1 binds to Cis1, recruits HM1 to modify DNA allowing TF2 to bind Cis2
to enhance luciferase expression.

TF2 binds to Cis2, recruits HM1 to modify DNA allowing TF1 to bind Cis1
to activate luciferase expression.







gheahd Sfder@sd FRe TF1 AR TF2, TATA S/9H & 39WaE H F&d9 cis
s dcal (FAM: Cis1and Cis2) ¥ J3d § AR FhReAs &7 F ifeafda
F fafa 0 &1 ede "egs (HM1) TR & Sgar § Afra TF2 & =&
7 i &= & P & = 39 Fre @Enr 9 &9 Taafda aa &
a e AR A WE T FAGAT Y TS| A Sie Hr IITETE
¥ 2 Goeahd Rf@AT 37109 & @1y, Cis1 ¥ Cis2 d% & &7 # aika
fFr gu v Ff¥sa DNA 1 g B aam RNA aiffads ik srares
s &1 3ufeafa & TF1, TF2 d/ar HM & aiee & Sied | sgaws
1 ferarefiaar & T JArr o = g

MY
B

TiHR

ity AL
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i
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Luciferase
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o I I I
S m " =
+ + +

RNA

: + + + + +
Palymerase
TrAReiatn + + + + ¥ + +
Mix
TFI - + - = e -
TF2 = = + +
HMI - - “ + + %

IRIFd INUTAT FT [ # S 1 U Algo GafaH YSRig Har & ?




1. TF2 sgfawiar sifficafda &1, TF1 ARHM1 & e afva s

2. SORAH @I HfEcatsd & Aha & & fog, HM1 a1 & TF1 a1 TF2 &t
3Ah Faa Cis HRehl o AT FU &Ll gl

3. TF1, Cis1 & Judr §, 3R DNA gifda &3 & faw HM1 &t @aifaa s=ar
g, difs TF2, Cis2 & a9 3 ogfawisr JfHgfaa +r Tar a@e

4. TF2, Cis2, ¥ Juar g, 3R DNA Ffda #t & faw HM1 &t faaifsa e
g arfes TF1, Cis1 & 99 HX ogfAhisl HATHATFT H Fe1 Hehl

Al :

A2:

1
1
2
2
A3:3
3
A4:4
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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 blotfor A Western blotfor B
Hela Hela Cells Hela HelLa Cells
) Cells treated with 'C’ Cells treated with ‘C’
Anti- A | Anti-B |
Anti - GAPDH| | Anti-GAPDH |

MNorthern blot for RNA pulldown with A

HelLa HeLa Cells
Cells treated with ‘C’

Probe for B .

Probe for GAPDH — —

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.




Hela whiferrrat # 91T A, ST BF mRNA ST &1 9T A, mRNA-SIES
FUTT (MRNPs) &7 ALIEdT AT &1 GIA C FT TS, Hela IRt &
mRNPs # faafea sxar &1 Western blot 2T northern blot &1 aRuma =
ZehT I &

Western blot for A Western blot for B
HelLa HeLa Cells Hela Hela Cells
. Cells  treated with °C’ Cells treated with ‘C’
Anti-A i Anti-B |
Anti - GAPDH| | Anti-GAPDH|

Northern blot for RNA pulldown with A

HelLa Hela Celis
Cell_s_ t__rea_i_bed \!vit_h ‘c '_

Probefor B = .

Probe for GAPDH

3T FAET &, A # 8 9 91 v U 59 7

1. mRNP &1 fguesd, 9idie A iR ufaferdt B & areax far &1 ar
gfafodr B & siefarger &t ganifad &€t e g

2. mRNP & f@gea, Wi A 3R gfafadt B & e Bar #r afudg
FT &, Toheq wfafedI B & 3Hefargst 1 =7g0|

3.  mRNP & fages, Wi A 3R gfafedr B &1 oxeax fhar & genfada
el AT, W Tfaterdl B & efares wanfad #ar ¢l

4. mRNP T ges, 918 A 3R B 1 weax fFam &1 3k afafediB &
Ie[aree Hr Wika Far gl
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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.

A. Transient change in the ion permeability of the plasma membrane.

B. Efflux of K™ and Cl~ ions from the cell.

C. Influx of ca®* and H* ions into the cell.

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

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

statements?

1. A, BandC

2. AandDonly
3. BandConly
4, A,BandD




Objective Question

90 703090

i, e F W HUBET T W od € R et i w2
sgart T gy € S B e gfafear &t afea w3t 81 e s,
W Fr A F Fo Aeet F ficw & g arelr g3t F a) &7 g a0

=i s

CATSAT Eeell $T HET IRIFIAT # ATUE IRaa|

FIfAwT F K* 3T - 3t Fr afgverg)

FRAFTH Ca?* IR HY AT F7 FIvag|

HAFT AKY 3R - AT #7 Favag AR FRFT F ca?t 3R HY
ITIAT HT S wag]

7T # ¥ S A1 [TFeT Tl Fdr FUaT & IS FT IG12T FIdm &7

2

b

P~ W

A2

A3

A4 .

A A W OW RN = -

A B3RC
sad AARD
FaaB 3R C
A, B3HRD




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

A.

B
C.
D

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

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

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

CD4 T 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




=T Hu=, $¥ CD4 T FIRNFT CD8 T HIRAF13iT T HeTaam Wera i &,
% aR # F¢ AT g

A

CD4 T @3t 9T wiasts/MHC-Il af&#s, CD8 HfA=wmait uwx
gias/MHC-| IfFFsi & d=a=afhar FIar g1

TUsh Tshd S=g8fesh S (DC), Th & AT # MHC-l 3R MHC-Il X
aicsiel 9&dd Il ¢l

CD4 T =ifere DCs & AfshT &l § 3 CCL3 3R CCL4 e &
RIHAFRT 3cT= FIq ¢ T & fafse afiss ¥, CD4-CD8-DC T

I F AT CD8 T FIRAFI3T Fr HTHET FIAT 2

CD4 T FifAFTe B FHIfARIHT FHr TEIaT Far &, ST SoAToAT HIAFIAT H
Tafea aidr & 3R ufoRféar =1 wfag &ar § o & gfoReT gy
FAEr § ST CD8 T FIfAAT 9T FoyRs & 3Taey 2T gl

A # O 9 a1 weg st 9dr Fy=ar F TOET # 9EiRT I §2

G D =

Al :

A2 :

A3:

W W NN ==

A 3R B
A3RC
B3RC
C3iRD
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A receptor tyrosine kinase (RTK) dimerizes and autophosphorylates in presence
of a ligand. A researcher prepares three constructs that express either the (A)
full-length protein having a kinase domain as well as 3 tyrosine residues, (B) the
RTK with a non-functional kinase domain but with the 3 tyrosine residues, and
(C) the RTK lacking the 3 tyrosine residues but having a functional kinase
domain. She expressed these constructs in cell lines lacking the RTK, either
singly or in combinations shown in the figure, breaks open the cell and added the
ligand of the RTK in presence of radio-labelled ATP. She immunoprecipitated the
RTK and analysed the immunoprecipitates by Coomassie staining as shown in
the figure, followed by autoradiography.

Coomassie stained protein gel
A B & A+B | A+C | B+C

r

Which one of the following autoradiograms would the researcher expect?

1 A | B | € |aB|ac|Bc 5[ a8 [ ¢ [aB]ac]Bec

3 Al B | c |aB]|ac|Bc 4 a ] 8 | c |a]|acc]sc|




IR







Th A TREF FEast (RTK), Tewar $r 39fyfad & gfaafa #R
T HIERINeNSd giar gl T et de =g sarar § 3 sifdtegsa w3
g T ar (A) FEa 98T F I 3 ST IS UROT FIA Il T
FEOT WE F, a1 (B) franfier FEAe 98T areir RTK ffeg 3 el
afise aifiigd a7 arel &, I (C) RTK, od & 3 e=de safRse
Iqufeyd 8a € fheg FarcAs Fae yaiT uftyd ad €1 9 &7 Toenst
FI, RTK Iea it awsra & Affcgsd Fdr &, a1 ar 3ha a1 iR =
H g T FgFT T H, PIH A OREFT W ol ¢ AR AT
ATP #r 3ufeafd & RTK & Heedr & fAardr &1 399 RTK 3 gfaefor-
Jaataford foram 3R == g a1r = & 37gaR WioREToT-3/aaivui T LT
I garT faewor fBRar aoueara wafafetoffamor frar)

Coomassie stained protein gel
A | B | C |AB|aC|BeC

e & #ia & wEflafeofif@T $r adrerff s FE?

1 A B C | A+B | A+C | B+C 2| A B C | A+B | A+C | B+C |
[
— [ W — —; | -
— L]
|
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B+C
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The following statements are made regarding formulation of the advanced
candidate antimalaria vaccine RTS,S.

A.

B
C.
D

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

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

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

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?

1. A,BandD
2. Bonly

3. AandD only
4. Conly




o Fu=, 37 Ia-ARar & 3FAgaR RTS,S & &wgor & wafaa g1

A. FHA QUG CaTsAIRTA HBieaaa fI=v (sporozoites) 31X gder=fed
B T Tdg Yfasi=T gar gl

B. 385 wiATIT-HFHT carerifzas Bioada demer 3k sfiftra aifaar
fersmoy gra 2|

C. SHH ToeAIlzga hfegotH CSP C-8R &7 3 guesfed B & d@ag
gfasid &1 Ush FA SEreT gar gl

D. =OH vareAizgd BoaR#A FRIdge-adg didsia 3R CSP &1 us gdmer
W g gl

A Toeat & i9 @1 v gt g Fu= & IS H gATar 72

A, B3RD
Fae B
AFRD
shae C

o By s

A3

A4 :

A A W WD =
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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?

e

AandD
Aand C
BandC
Band D




S THHAT TER T I HET FHIRFT G7 A hogehd gREC =8 33342
o I fFar amar 3R FACS T Y3197 X BieT AT o911 0.4% HTSTET goehr
Fod (LSP) g8, ot wed o =gy (DSP) +ifvs & gue ot a1 ar
et & TAEE HEAT S RIREE H 39YFT PR e % v 3ugE
Sfeq AHA H AuUFEEd JaarIer fRar 5w yaeT @ e wue g

A. LSP FRfRAFT TRl #1 F=a &M
B. DSP FIf¥rrt TIaRi # =& M|
C. LSP HIffrmd, LSP 3T DSP HIfR3T 7 I3 & Tehar &l
D. DSP iferrd, LSP 3{X DSP 3t I I3 & Fhar g1

Al :
A2 :
A3

A4 .

A OBA W W NN =
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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

e feT I Fue, AEcelFaE T HIRNH3T ganT [F9] FHfAT @ 39T
FfAFH H g F IR & F¢ 70 &

T FIfRASTHT T ITHHAUT ATSAT, AWAT I AT Tl@T H 2T g
farmo] Sfees, TRiAd 3T HIRNHEHT W e g &
MHC-| 370], AT 39har FfAFET T 39T g 2
MHC-II 370, THfAT 39ehell HITAHH R 39709 g ¢

°© 0w »




A3

A4 .
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3

4
4

Wild-type Drosophila have a pair of wings on one segment and a pair of halteres

on
do

the adjacent posterior segment. Wild type four-winged insects like dragonflies
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.
2,

3
4.

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

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

Ubx copy number and paralog evolution.

TeI-YhR SAIMPT & Teh @ H 2 St 9@ R Hereadl o9 @2 & 6
S @ates (halteres) g9 &1 IR 9@ O eO-WHR AGEAT S@ #r
FETARH # Talds el glg 21 Heahedi&Fd (Ubx) TF giHaTwd S 2l
STEIFaT % Ubx 3caiiad & 2 S 9@ g9 & 3R 18 dares el gd1 Ubx
F FY F Fag H, & 9@ 3R IR T T e Tenadr, FHeT 3R )W @
g &

:
2.

9E/Hde s S arel @sf & Ubx it iffcaf@a & s W i &
Ubx T T e el & 39 @3t W @901 St q@/adaess a9
gl

TSt # Ubx & o8 =T 9@/Eas 99 ¢l

Ubx afasT dear 3R e fr Jafwa|
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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. Inepimorphosis, tissues never dedifferentiate into a blastema, divide, or
re-differentiate into the new structure.

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

E. Inhydras, 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

LN




T ®2e, FAROT AR JAoAa I THRT Fd E

A. FHTIIT & FATRYT & GRIA Fg IRGad H3F dl W &fEse g@id g
7uly qeo sfoad it ad a=ar, B wfwet A &

B. FRTEwar &, FRX 3/9war Ag U2 T §, S 3d% a9 HR
S FIRFT FAT X F g9 2idr 2

C. HEHwUIeROT H, Faw F1 off wiFer # fafem, Reanfoa ar a2 ww=en
& gefasifea @@ gl

D. ¥9HAR F TdoA=d UG &, JOTA v i sfes=eax smeRer a=ran
¢l g A fr AR, THee o= & A B-Refe adr &

E. gr=zr &, Y girger vyaurar, Y seiusT Yaurar, 9ig @ifshavr 9aordrT,
g 9Tg  3feRITe WGOTAT HT & Jod 2T 8]

AF T & @ =i 1 v @ahcT wyual &1 T8 O ¢ 5 & shat &
AT AT @shy &1 #Y o JeEn?

A, CHRD
B3RD
A3RE
B3R C

B w N =

A2:

A3
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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.  Grafting 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.
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Fgfé #r 7w & Rerrasier srr aAftass & sifeafda, s gg=e Regs

fFeaf@a (3ErEmEERen) F URT Far g1 Afeass A Fgf aEr 7da &9
T ifficaag gar &) e & © FiF 9T WO 39 9T H §9d =0 T §
veiRia #ar &7

faerraeier Avs Afeass & TeT # Fgfg &1 aRe=r sfa-siffeafEa, aftass
% gl oRT W TR F1ar E

foerraelier A= AfEasH & T2a & Fgf8 & IMEr HT IR fa-Affegfa,
AfEass & gl BRI W HAIMAOT Fal gl

Fof8 fadler famrasier aue afeass & amr omer &1, el el gvs
AIETSF F Ue" AT # [U907 % IRUTAEE®T TEr F1 AFETSF =T oRT
T IIETARA g

feradier Av AfEass & 92T A Fgfs @ TREET -l &
BATIET P FITMAIOT A&l Em|




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
Whnt signaling.

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

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

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

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

D. Experimentally depleting B-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?

1 A, CandD
2. B,CandD
3. AandBonly
4. BandC only




AT & oo W @ g9f@s g-9 (Manipulation) frT 1|

B X: TRIITEAT FAfRRoT & §oahe | dogpard gaEe w fawea fFar
2X-BT Y: ATl A fffus FaREs & 3vamig &, Jr f@fgg Wnt daa
&1 gfdeadr gl

IRIFT - AR TR 7 TET-3eT aam FT Y& FA 7 WA St
F " A @5 Fud F90 0§

A. AR F 1-FIRAF 0T 7 T FT g-0X X & GIANT 3cTeT T&TOTIET I
FIAT AT Hehal gl

B. @& & X ol &, g Y # g § ®RTEA mRNA Fr 31f&ehar
graim

C. RfET & cDNA FT e SARCITAIT H T80T Tk gadras 387 Fr
IR T g

D. 1R 50T # FANdA® alish § - defaa wfafafy wr vérda sfforn-
gfFoIcIss @ T Fe § - X F FAE S&0NET 9ed g@id
gl

far=T faeal & ¥ 37 @1 & T3 & Fy=t Fr gAfar &7

A C3HRD
B,C3R D
%ad A 3B
Faa B3R C

Al:1
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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 f-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. Inthe absence of calcium ions, calcium ionophores will assist
development even when vivo morpholinos to p-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.




AFel # SaEgel % TuaAd & NI Hafga HclAa Tpa Fcafts Agcaqol
BT &1 YRTEe ol FIRGET #1 soegel # TRad HioadH Iar H
3UTEd AT HUiEdid & HUR 9T @i gIar &1 6 3felar T dveredf &
AT W UF 1T SUF THAT FT 9dT F@0 & ow S&Gr Awifeais &1 393mT
=+ PRl fr wfcafEFT = awey fFan B & @ =9 @ =y,
ATET § Seltgell H HHel TRadd HLIM?

1. Ffewas sme & sequiuia ga W off saeger # fawe s @
Foifr p-Sefore, HNT ganT TaTe ®9 @ Wi & Seem)

2. FHfewzw szt Fr yquitafa #, Soagd 3waew Fww d e
HET g9 off 9 9t Ao p-hefaa & ek e

3. Ffouas 3mua i sufeafs T = seeef a9 dar afthaas
Fefe A wifFsr ofor # T AT

4. FHef= 3R p-refEs & afpgur & v Foaaw 3ma= i safaafa
TS g &, fowd @ ofees ofag & smar € 3 gue e
CEICIN

Al :
A2
A3

A4 .

A A W W NN =
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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

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

BandE
CandD
A and B
Dand E

hWN







g5 f&H & ABCDE F## & IHdR, Te Tgshid SXda & §1: & o A,
B, C, D 3R E 391 § wafdd MADS sied 91T & faffiea @die9 wh @t |
sfed 81d € S “TeT iRE FEarar ¢ OW dA gar T gl 9eds I
37T SRSt HT BRIEar & AT 3mamF S & giafaaesior & T &= &
faT geq =iewdt DNA § 3Tegy @i gl

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

A. B. c.
D‘ E.

e frodt & i v o0 =wdr & A AT 8, S FAT T &

ager AR =T 9% #r Redfiea wear 82
1. B3RE
2. C3RD
3. A3RB
4. D3RE
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A3
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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 mesophyll
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 B2 0 &

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

statements?

1. AandB only
2. B,CandE
3. BandDonly
4. A, DandE




C4 WhRMANUT & NADP-#TA Teeigd ¥R & 9 # faea Fo Fua &

A.  uuTHeAIGE FREEHT F AFAATdRe @ dde ge®a giar & & &F
A0E HIRIFBT HI TGN & Far gl

B. Tecog HITRIHIH H Ulesde Heelvd aidr g 3 foh quiAedds
FIAFIHT FT FAAGRS & ST

C. YJUALHIGS HIRIFH A HFAITAECE § TEIRCE TR giar g i
& Jeeoe FIRABET T FEERT & S § AR g T
# gfafda & s gl

D. Tog HIRFH H Tl FAACHBS, TRede & Tl &
gRafda & & &l

E. 9oiHedES FIRAHT 7 FFaTdiee, TTAEe HAREHPS GarT
TEaee # UiEfadg & S

5= fawear & @ Fi9 @1 v AT T8 FuaAl F AT FrogeATar §2

1. @ae A3RB

2. B,C3HRE

3. ada B3RD

4. A DIHRE

Al :
A2 :
A3:
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The feedback control of the branched amino acid biosynthesis pathway in
Arabidopsis is given below. The activity of Acetohydroxyacid Synthase (AHAS)
enzyme is feedback inhibited by Leucine and Valine synergistically, whereas
Isopropyl malate synthase (IPMS) enzyme activity is inhibited by Leucine only.
Feedback resistant mutant lines of AHAS and IPMS genes are ahas2-1° and
ipms1-10, respectively.

Pyruvate
| AHAS |

l J
|
2-0IV — Valine
IPMS |
|

|
|

Leucine

— Feedback regulation

The phenotype of these feedback resistant mutants was analyzed by growing
them in the following Murashige and Skoog (MS) medium combinations.

MS medium only

MS medium supplemented with Leu only
MS medium supplemented with Val + Leu
MS medium supplemented with Val only

oo

Which one of the following statements is correct?

1. ahas2-1° will grow in (C) only, and jpms1-12 will grow in (B) only.

2. ahas2-1° will grow only in (D) and ipms1-1°2 will grow in both (A) and (B).

3. ahas2-1° will grow in both (A) and (C) and ipms1-12 will grow in both (A)
and (B).




4.

Both ahas2-1Y and ipms1-1¢ mutants will grow in (A) only.







TTaEIoHd H, Aild HAAT 3Fe & ATHRVOT U FH GATAQY fog=or A=
fear s B wHcEEsEeTe Beds (AHAS) #r frareierar, sgee 3R
el & Hefhariierar garT yafaaer Hafad gidr §, 5 & smgamaEe #dee
B=dsr (IPMS) wwarz® #r fraeiiear, Faa i @rT ¥eAd gl g
AHAS 3R IPMS Sl & gefaaer wiaRd 3aafiad & wAr: ahas2-10 3R
ipms1-10 §|

Pyruvate
| AHAS |
| ‘
|
2-0lV — Valine
IPMS |
!
|
|
Leucine

— Feedback regulation

g1 qafaasr gfordy saaladl & oa7r 9% #, e aufdE @ &per (MS)
ATETH & FASAT # GHhiad Fi aeitg &Far T

had MS #AreTH

shael Leu EaRT HIRT MS AtegH
Val + Leu gaRT HRa MS AETH
m‘\fa]miﬁqﬁ?r MS ATeTH

= # ¥ Fi9 I v FAT & £?

o0 wp




Al :

A2:

A3

A4 .

N N S S S

Objective Question
103703103

ahas2-10, shaer (C) & Hf&a grem 3R ipms1-10 g (B) & fawfa@a
g

ahas2-1° g« (D) A =f@a #em 3R pms1-12 (A) 3Rk (B) @& &
AT grem

ahas2-1° (A) 3T (C) aXar & faFfAa 2T aur jpms1-1° (A) 3R (B) g=T
H Repfaa g

gl ahas2-10 3R jpms1-1°0 9REd shad (A) A F=wf@a g




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. COI 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?
A-i, B-iii, C-ii, D-iv
A-iil, B-iv, C-i, D-i

A-iv, B-i, C-ii, D-iii
A-iii, B-i, C-v, D-ii

B oW N =




I, SCF gfeergfest E3 ogels BFAY & F-aiag W (F9#37 X) 9or 399
Fraey TeTeAE vt & i 9=t (TaFsTY) Fr g& & % 2

FIFH X Y
A. | TIRT i | eaasly Wiéle JAZ & famea
B. | CON | il | srqrgsy gaeis EIN3 # fawes & fow affig #=ar &
C.| SLY1 | iil. | zaerrrly SIET AUX/IAA &1 faeres
D. | EBF1 | iv. | GID1-afoa DELLA goeTahIdY T f&aes

T & O Fi9 @1 v a9, TaET X AR EEETY & o §dr FaEt v

USRI FIar g2

1. Ad B-iii, Ci, D-iv
2. Adii, B-v, Cd, D
3. A-dv, B4, Cdi, D
4.  Adii, B, C-iv, D-i
Al: 1

1
A2:2

2
A3:3

3
Ad: 4

4
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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. In dark, 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
AandB
CandD

=




DELLA W& W= J=a=gail FRAT (PIFs) & 1T WER fFar # v

S I § R R & gise & afie St & Gafae wa § B
T HUF W AR 390 Fr Feufa & DELLAs & raf & av & R 7w §

. 3 A, [S=ifos 3= FT 3=9 TaX DELLAs & @19 PIFs ® ara # #Acg

AT Tl

. 3o & g GA &7 &R &H @ o §, HR DELLA-PIF el &t gt

HEGT Al F 3R § B A AGE LT ¢l

DELLA 911t &7 PIFs & g9+, PIF-9IRT Sie & gfae@s &t Ukhar § &
YeRTeT T A (RIRIATRS=EE) Fea &

DELLA &l T &RoT 3R PIFs & 9igkel Tagr st & gt & HRor
TFRATGHARTET &ar &l

A= Bent & =9 @1 v Tt gy gaaT & yefiig ar g7

Al :

A2

A3

A4 :

A A W WD ==

1. A3RC
2. B3RD
3.

4, C3RD

A 3R B
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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?

1 Aand B
2. BandC
3. CandD
4 Aand D




gier & ‘M’ 399Ed FT 8RR Tdd T FT 94T, S0 ofg HIeiUT, H9IT U9
gIa & 3faa (F8%) 391 9 IR Uik, & @RI ST 17| Ueh QATershdr
o Srpa 9 gt F M suraET Fr st & v smofas wa et
oAt Fr adreror fRaT

A. BT 3T A, FHH T-HIfAT ATHHTUT TeAlgA HT 30T G&TaT H g |
B. I 3T # =T TrallgH I Tocil g5 3coN0T &Il

C. BT 377 & qRaEs W8T & AH-373¢ 39T FET |

D. % 39T & 3FITAT TeollSH FT gAA|

IWIFT 0T WEHITGAT # & HiT TF, &% 377 #§ affa ‘M 39997 7 3==
TFHATRIOT HET ?

A3RB
B3R C
C3RD
A3RD

b N b

Al :

A2 :

A3:

A4 :

A A W WD =
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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.

afafafeas 37 (SA) UigHl & rafds AT Ta W Aiaaacaie
gfafsrar iR gsmami-gads IioRsT Tur FFT Fas & afgw 3urferd
gfedier (SAR) #F Ty wtar &1 Q¥ 9% A, AA-TFauR 36 PR
SEg 1 (NPR1) & FISHETT & 99 7, F=A@a # @ #i9 91 F39 T

g?

Al:1

NPR1, hegsh H T JHifollFA T aig Bl ¢ 3R afaadeaia viear
H FiFT 7T ¢

NPR1, 88T NPR3 & o & garT faufed giar ¢ 3R SAR wfafrar
Fr afehg Far g

NPR1, hegsh H Teha il & 3R SAR wfafsrar #r afea sxar &
shege # NPR4 & & o, NPR1 ®F Frdishd (stabilize) HT g,
oy Afagacadia wiafrar afsa 2 g




A2

A3

A4 .

AR LW W
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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




w% fafdrse dfyer aeg fear fawe & Rffes ot # o st A7
sgd foham I &

A.

freel fasra, dgell faefaur edive | widfshar & woeasy $o faum
gaTRd WIfSTA YOI & Gelel & FROT, Sgell 999 (I FR) T
ST AT 2

3ASl TR % a6 cand fayar, 3faw e gafta |iftas gomer &
Gelel qAT dfFl deq) & 37eX Na' & 9aer & FROT 2T gl

o & Bree faere K+ & g fasrg & 3K arar g, frar faee &
TWH W Brea g &7 3orAor (3f3e==) g &

T fsrg &1 = fee, gEga: K& 9T ea &t grea 78 &
Faifeh K* dlelehcd 3769 §AY & folT BT gl

A= Tt # @ +i9 @1 v gsft Id Fuat & AT F AT g2

1.
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A4 .
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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 ii Na*-K*-2CI co-transporter
C. Thick ascending limb iii | Na*-Cl 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-iii, c-iv, d-i
a-iii, b-iv, c-i, d-ii
a-iv, b-i, c-ii, d-iii

b o 0N i




Fh dAfelshl & fafslest WS (FaFeT X) qur Afcier iR & fRramr
Bee & Giftgw RaEEs (T Y), F° gEisey &Y @ g

T X TaEY
gFh SAlolel TS Rrarr aitaes
a. | gHoey Afeer i | Na* ¥== (ENaC)
b. | gagr afaemr i | Na*-K*-2Cl- gg-aftares
C. | A 3Er emaEr il | Na*-CI- gg-afare®
d. | gzey gwfad afa=w V| Na*-3mfiat seer @g-aRass

AT & @ &9 41 v RBeey, TaFT X 3N 957 Y & &€= G981 fae #r
galtar 872

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

. o g

Al :

A2

A3

A4 .

AR LW WD N ==
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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 output for longer periods.

The threshold for start of sweating is increased.

mo oW

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

A and B
BandC
CandD
Dand E

s




A FIAERT H FSAT Heddl H U & v Aeg ’lR # o 9Rad g
& 5% a1 g Fgd &) B g v Fua F5AT wHeggad F g
FIThIT FHATHSTA Sl A&l A &

U fAFT R AAE W ocaEr # St qF g S

e & 8% T digar 96 v g

C. arufa® figaa F AT g9E Tadr 89 & Ivegq 399 & @, o=
F IR T F FF 30 gaEr §9 & Baia gar g

D. T3¢ A & §HT deh 3T 3c9Gd &40 {@ar g1

E. T&&d & HRAT $HI YAGHHAT 9 AT 2

@ >

e fedt & @ ®ia a8 Fual & A I gafar g2

AR B
B3R C
C3HR D
D3R E

N
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A3

A4 :
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The glomerular ultrafiltration coefficient (Ks) 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 |l 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 A and B
2. BandC
3. CandD
4 Aand D




FRrerrer sfagsa-Aeie s (K, Fafoaa Aftwnt & K# w60 F
garT 9Rafda fFar o1 whar €, S JgTga; Fees v sueey &7 A
FHAT & HROT 3cdeo grar 1 Adforme FfRwEt & g &= o 3o
FRT & g H HAeloidd »yd fgu v §)

ARCIAGRA, AASTer HIREET F1 FFaa &= ¢l

uforarefeaa |, Adfeae FiffesEt &1 e wwar g

ferarfas, Tdafeaa St &1 P F=ar g

T Adfes FReE (ANF), Fdfoae SifEnt & R wwar &)

=R T

T # ¥ w9 @1 v B gl g guea F vt F:ar £7

A 3R B
B3R C
C3HRD
AFHRD

okl

A2

A3

A4 .

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

A

B
C.
D

Hypertonicity leads to osmoreceptor activation giving rise to hypothalamic
control of thirst.

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

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

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

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

P pe N =

Aand C
BandC
Aand D
B and D
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CATSAT Fr REATRGT HAR ITEIRA$HT gea (ECF) F HIdd & Sgad TIU&h
T gaRT SO @ gHIfad Fa g, T T f@e duar # foar 7 g

A.

sfaaaEan, eAREcer afFaer &t g F geurdadr FgEer san
gl

sfaaaraarn, UREcer FfFger = g 1 gRdeHAT [T Far gl
FeUHITAar, suR@Ecer ik foaefaa || &1 sfFgor o &
RO Ag=0T g g

HETHIAAAT, HTAINEEI THIoT T g & geurdasdr Hg=or
FLAT &l

e & O Pl G U Fud i G gIAST H gerar 27

Al :

A2

A3

A4 :

<ol
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AxRC
B3RC
AFHRD
B3RD




Certain statements are made below about hemoglobin.

A.

B
C.
D

HbA1c has glucose attached to the terminal valine in each 5 chain.
NADH-methemoglobin reductase system in RBC converts methemoglobin
to hemoglobin.

0Oz binds to the Fe?" in the heme moiety of hemoglobin to form
oxyhemoglobin.

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?

ol

Aand B
CandD
Aand C
Band D
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feAeifas & ar & Fo Fua A= o 71w

D.

HbA1c & Scdieh B 5[@el & i dfeld 9 Tepls 2T 8T ¢l

RBC & NADH-Aefgaraifaa Reaes o7, AefgArdiieaa oI fgaAeaeT
# gRafda &ar gl

feaafed & &/ AET # Fe* & TY O) U= H AFAgATalad ST
gl

feArclfaeT 1 FYyar (affinity), Fe AANFERE H Joem # 02 F AT
IS+ BT gl

= @%edl # Si9 TT U FYUAT & Ter TS FT g20Tar £7

ol R o
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B3RD




Given below are a few statements related to inheritance biology.

A. Quantitative traits are characterized by discontinuous variations in the
phenotype.

B. Polygenic traits never show a normal distribution of phenotypic variability.

C. Association mapping captures wider genetic diversity than biparental
linkage mapping.

D. 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 AandC
2. BandD
3. AandB
4 CandD




e shafese @ §efd o Fua A= e 7w &)

A.  dRATTcHES fadvs, FasueET # 38ad Affear & g Affastes
g 2l

B. sgaiidr fews, watorysis aRafdar 1 e fager w:i a8 e
gl

C. wgay wfafe=wr, gfaswda wgawaar wfafesor #r goanr & fawga
3TeaiAe faffie=iar Jargor ar gl

D. TU& JUFUT fARelYUr H YT Tehsilell o0NcAs faeiwhl & giafamor
A F T B

AT # @ i a1 v Bweg gl g Fyar & e # gerar £7

AR C
B3R D
AR B
C3HR D
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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.

No. of male No. of female
Fhenolyps 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?

&
2.

The genetic distance between the two genes is 7.5 cM.

If the mapping was done with a 39 marker which lies between y and cv, the
genetic distance is likely to increase, but never decrease.

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

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.




I YRR AT SiGifter fAemaidiey 3R 3caiadr & & & 99 :[lw ()
R FTHEIRET (c) &, 3 AT Teh W0 HIAT I147| Erat Sfhe X-T0TH
) 3ufead & Fi @afa & 98y 9917 ar T HR Fe gafa & 9o &
e grufEey fRar T §

TR Hafaar #r HATGT "afaar &
A&UTHET : :
TE&ar &

g YR 45 100
g iR 3R 45 5
HTTETRRIEH
9T iR 6 0
HIEATIRTE T 9 0

fereaifda 1 15 Fafaar f $o FEar =200

3T f929NT & FFag # @ T Fyar & ¥ i 91 U Heér 87

i
2.

Al:1

ar S|l & HeT HEaas g 7.5 oM gl

e y #R cvaE 7w g v I s F oy wRaRha G s
g, o HeEiRs gy gsaa: g Sl Afee Feh wE FE @l
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I Tk TREIRE g FROT AT AT A Fo @afa & Fg st gt
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Mutants of bacteriophage that carry deletions can be used to rapidly locate
mutational sites of newly obtained mutants. The mapping is based on whether
wild type recombinants can be recovered when the deletion mutant and the novel
mutant are brought together.

Four independent deletions (1 to 4) of a region were used to map 4 novel
mutations (A to D).

The deletions (starting from a fixed site) are shown below (the lines denote the
region of deletion):

Deletion 1
Deletion 2 T —

The results of mapping are summarized in the table, where ‘+' denotes the
recovery of wild type recombinants and ‘- the inability to do so.

A B C D
1 - + + +
2 — + - —
3 = - + —
4 o - = _

Further it was observed
. that out of the 4 novel mutants no revertant was observed for mutant A
* mutant B and C do not complement each other

The following conclusions were made:
Mutation A lies within the region of deletion 1.
Mutations can be ordered as A-D-B-C.

Mutant A could be a deletion.
Mutants B and C are located on 2 indenendent cistrons.

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

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

LN =







Deletion 1

Deletion 2
Deletion 3

Deletion 4

SamupEst & Scaiadr foad Feds g & F 93eT AU 9 3caiataar
& 3cqiiadl Tt & ity FuRer & BT &= ga &) e 39 W smaia
g & w1 =g YRR gl 9o TR @ @hd &, 99 feae seafadt
3R 79 scaRadt @y aw S g

TF 87 F IR TaF aa9at (1 § 4) &1 9997 4 79 39aaar (A & D)
& yfaf==or & frar

foeiae (T Rf¥ad rua ¥ 3R A g 3¢ § Q@ o & 87 Fi
=g Fr 8):

wfafeaor & gftoms aroft & ¥§aftg e o1 € S + a7 9eR gt
T AT T AT § 3R~ AT FeA AT HETHAAT B SR

A B C D
1 — + - -
2 - + + =
3 - - + =
4 = - = =
3T I Wila foRar Tar
fF 4 79 3cafEfaal & ¥, scafiadt A & BT F12 gcaeg 746 a@r

FLE2LS




o 3eafiadf B3R C Uk @l & TRF Ad &
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A. FREdd A @@hT 1 F 89 & fiaw g9 &1

B. 3cal@dd A-D-B-C & &H & & ¥ha &1

C. 3c9iadr A TH &dad g &l gl

D. 3cafkadf B 3R C, & a7 Rwa | g ga gl

AT # @ i @1 v Bweg gl g8 Fyar & gaiasT F# gerar §7

A B3R C
B,C3R D
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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.
L 2

g

No.ofasci 1g 14 18 12
observed Total = 300

Octads
1l v v VI

§
135

A. In‘l', segregation of alleles occurred in Anaphase Il.

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.

105

The following statements were made:

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

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

ol







IUEART HET FI T IR0 g oad HAer A 3R a Teliel € & FLF FHOT
F 91 & WU W fAFT °F g8ifg Far g

Octads
| I 1] v v Vi

s ~ fg

e

 Da
No. of asci 1g 14 18 12 135
observed Total = 300

Tfaf@a Fua s

A. TH, ufae gemEem || # gushd @ g

B. Sier AR gahes & o e Rfeaa 20% srdg@fRest & gar 21

C. @ R-gawdsl U IoEr & et #, 6 fafe alie aid & orass
EART § TG I ATl ol W 3HT Hd &

D. S §Fhes & 20cM T &1

A fFeal & O FiT ar v T e GO Fr gerEr 22

1. *Haad A ARTB
2. FHIIBIHRC
3. HaaC3irD
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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 )
6 H O O H L
7 H O O H L
8 O H H (@] 9]
9 O 1 L O 0]
10 O H H @] @]

On the basis of these results, the sex type (either Hfr, 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 Hfr

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

Aand C
Aand D
BandC
Band D

B 0N







oA & 9 AT AT w5 (1, 2, 3, 4, 5), S oI (Lac?) 1 3941
Teh AT Flad AT & T H H Thd g, dihd FRATAA (Arg-) BT TA™T
el X Tha &, I=¢ I F=T wHEr (6,7,8,9,10) % @y FHemEr Sar §, S
AT FT 3UAT AT FT Tohd & AR IRART (Arg*) 9T Tha &1 39 THer
Fr gt Fenfaa waeEr & fFemar Srar 8, Lact Argt Gerdlsie Wod #RA &
foT 39gFd wolel W wdifed frar sar g1 Aeafaf@d aRene grea ge, ser

H, 3%9 §&a1 % Gedie, L ®F S8 & Jedee, 3R O w8 off geadiee
e F g ¢

waig wear |1 2 3 4 d

6 H 0 0 'H L

7 H 8 ) ' H L

8 O H H e O

9 o L il Ke) O

10 O H H |10 O

g IROUTAT & HUR R, Todeh T3 & o1 ¥R (I1 ar Hir, FarF) &t
fem =TT

A, wHg236,7 FTRT9FR F- & &

B. w235679, f"RTvsR F & &

C. w5 1,4,810, T vR F+F &

D. wsig 1,4,8,10, foler w=X Hfr &+ &

= # T i O1 TFcT Tgr FUaT & AT H AT 272

AR C
A3RD
B3R C
B3RD

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

Yellow pigment Red pigment
depositedin  deposited in the
endosperm outer layer

- ===~" Transparent
seed coat

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

*  Arecessive 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.

o 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. A plant producina red seeds would breed true for the seed color.




=y

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

A only
B only
AandB
Band C

e ) B =4







AT 9, U UET Wellfa & &7 & T # ARG & &1 ief & @ &1 aa
YT ST&UTI®T Tl gl

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

" Transparent
seed coat

o ST A HWHTET 3cIRAd H T%E 9T HT F0Te Fo19M|

e S B VAR 3caiRaad & gReRfl S@l W s 3R @i & T
HOTAIN & T W AR

o Gl SEH &7 -3 AUrEA W 39T g

e I Uit 3R T ST W AT UEs @i

FUY U a0 gl & YR W @FT Fua 410

A. TH ZfEEHT GT, TrEH ar RANAgerAS 3caikadr AiEAted &, & arel
s 9Tod @ @l @EET 9/16 B

— [t N s o & o LY fa ——a




B. Jld B Hd 3cH{dded, YRIAdLVTId dcd b EEFITIT Tehddl Sl Hehdl AT
C. el &7 3cUeeT Het gTalT uiem, df & T & T T Ga0r FH8ET]
ot Aeedl & i 1 v T FUAT & Al Fr geiar £7

&hael A
shad B
A3RB
B3R C
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The following statements describe possible nomenclature rules for plants and
animals.

A. A plant 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. BandD
3. CandD
4 AandC
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fare o= diul A Sgat & v gafag amogufa fFgAr $r carenr w@

gl

A.
B.

C.

T Gie 3R T Seq FT TH ST GfaUe A AH Gl & Hehel 2

U GEF I AT ATH THAGH 3 A1 g, |l 20 T aged

g3 AR AT §7 F g g3

U SR SATEAT g1 o 916 Ush Al ol Ueh g9 § AT gl ST Tehdl
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1. A3 B
2. B3RD
3. C3xD
4. AzRTC
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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
c |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-iii, c-ii, d-i
a-iii, b-ii, c-iv, d-i
a-ii, b-iii, c-iv, d-i

B WN =




Tl 3R ORG99 sEteufy A & W &

TIURT areafa

a | g L | Rea T 3 o

b | ot R . | e T eI

C | li. | zrfere TSET FeTE

d | Serely arem V.| e ST TS e
T & & *l9 @7 s Owed, Taaury 3R 3R sEfiufa & @wg @
HArST=T I gRITar g7
1. a-iv, b-i, cHii, d-ii
2. a-iv, b-iii, c-ii, d-i
3. aiii, bii, c-iv, d-i
4.  a-ii, b-iii, c-lv, d-i
Al:1

1
A2:2

2
A3:3

3
A4:4
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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
BandD

o Iy

# T 1T Fus v dhifoe 89 & yaw Fevant # 3R wa g

A TEH T St i FA & FA 1500 st e ¥

B. zOA Tufas arfgdh dtat & &3 F F7 1500 Sniaar gt §
C. TR 70% H Tpias gaearadr ocd & 7% &

D. &H 30% HF WHfas Feredfaar aod & 7 §

A= # O FI9 I UF AT, TF 8T F UF seiaradar Jfoeya oiftg
F F fav a8 Ags gaar &2

AR C
B3R C
A3R D
B3R D

Awon oo
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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 iii. | 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 & T ERol siefos & HR 9sh Seg-aHg Fr FE g 2l

gienfers &7 usfl Sed-9Hg
a. |gfegsr RaeE L | =%E aEeR
b. |ofeast o i. | aerEE st
. | yreredidrr sra iii. |Yz Fraf
d. | szAe-AeER b w9 v. | 3 e g

=T farear A ST @1 Fua T g Ao & e F ST &

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

1
A2:2

2
A3:3

3
Ad: 4
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Select the statement that describes Weberian ossicles.

1. Itis 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.
4. |tis found in snakes and contributes to receiving vibrations from the

surroundings.

FUT FT TTT T AT JINTAT HTETFEIT FT TETT F A &

wr

1. IF Fefry & gar oam &, 3 Romr (Red =) |/ 30 &9 9%
TGS & H9R H #Agg adl &

2. IUE ORMAT A 99T AT §, 3R I FAE T FIAl B I A H
HEIAT T gl

3. TE HYST (anurans) H 9T 1T g, AR Fouea & cafdr aw@i #
T = & TEEA &ar B

4, U GOT H IR AT g, 3R ORT W6 HT FI9 S TET I A IEEAT
aar gl

Al :

A2 :

A3

A4 .
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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—1i; Q —ii; R—1iii; S —iii
P—ii; Q—iii; R—1; S—1i
P —ii; Q —iii; R —iii; S —1i
P—iii; Q—1; R—ii; S —i

e o e




A & i grelt & TSET 35T #, 9RG A 99 S@er Fgl 9 3918y
g & Ty e Hifaw)

LT SEAT AT AT
P. | arreie oér i | ofegsr me
Q. | g e i. o&t e
R. | & 3ite wremata iil. | o R
S. | e Trér

e Taocdl & & +iT a1 v Gl 9 Fuat & gdied Fr g2iar §7
1 P—i; Q—ii; R—iii; S —ii
2 P—-i;Q-iii; R—-i; S—ii
3. P—ii; Q—iii; R—iii; S —1i
4 P—iii Q- R—-ii;: S—i
Al :
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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?

AandD
Band D
Aand C
BandC

L N e
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Present growth

N

Offspring size

|

Present Reproduction

Offspring number
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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.

T URIRS FAdT SeH-ardedl Jiaeder Aled § BR ggsftacs gue
g g

1. AT 9iEaEae, segara awaaT & dfas afdgeme &
2. o wfaead), seaelanr giaeTdl ¥ 31fs FAR g
3. - 3R ma-arde gfaeadt game w@qfad g g

4. I YHE, THAAETHT THAEIAT GaRT ATHHE &l &
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A3:

A4 :
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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 N. 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
rmax IS the maximum per capita rate of increase, then select the correct option for
the logistic equation for population growth.

dN (K—N)
1. —=rpae——

dt K

aN (K—N)
2. E = rmaxN I

danN N
3. —=1tnax—

dt ma;rK

danN K

4 —=r
dt moL N




TRETARRT JEfa AR dN/dt TTEEIT G @l gL #I Tfa cdfed gafd #r
& & &Y, r AN STAHEAT AR N FH GEGRT FT g1 39 TG e &
IRUTAERT ATST H, TAEEAT HTHR I8 HﬁﬁTKﬂ?qu?IﬁqTEl‘_EﬁTa;‘r
off AT X S qTN T UTH H SR, Tk AlSo [oGH AAHEAT e @At
g, # I F v oefda fFar o @ &1 afy Y =ofea gefr #r o
rmax 9T AT gafer &1 HfUFAA & 8, O S=Eedr gafa & v ggfue
AT & AT T Teew @& gaa Hifaw

oA aem
. qr  maxrT 2
dn (K-N)
2 ry =g
anN N
3 g e
dat max
dN K
4 - — bBnax 3
dt N
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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. death rates are lowest at low density.

4.  mortality rates are density-independent at intermediate density.

HRTSTAT FUY & FROT oA 3R Hog R Gelca-[3 JHE a1l Th
TETEr A, YEY ARIGUT T5F I[EG & ITHR H Bam &, Fifh

1. 9dca FIEr, Agad gdcg W Fe=d# 2l

2. HouyTasNl Heice [HaRar 3t #Aeuadl 99cg W IEEr 3R &
FIROT|

3. @ gdcd W g X A gl
#cg &Y AT Hefcd W HeAca-Fadd ¢
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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?

Equal lifetime
production
of offspring

Residual reproductive value

Current reproductive effort

Curves Aand C
CurvesAand B
Curves B and D
Curves C and D

PR Nt
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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. 10

T GIRI0T # F& TS & TF TGSH FH A 20 FATAAT TSR SET
sgeal H gl STt &) fafaudr S A F gEehe w9 §

2.0
3.0
0.5
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.

oA P o»

Select the option that represents the correct combination of ancestral nucleotides
at nodes X, Y and Z using the principle of parsimony.

AX A Z A

A X AorT,Z :AorT
AX A Z AorT
cAorT,X :AorT,Z :AorT

oot ol o
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The following graphs represent the effect of two environmental conditions (E1
and E2) resulting in two optimal phenotypes (Oe1 and Ogz) for their respective
environmental conditions.

A B C
o
o] R ————
2 .
e N e e
o —
| | | | | |
E, E E; E, = E

Environmental condition

Which one of the options represents phenotypic plasticity?

Aonly
B only
Band C
Aand B
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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 < S. The graph below gives the cost and benefit functions for alarm calling
behaviour for the four phenotypes.

- e == = o5t

Benefit

Fitness cost or benefit

Phenotypes

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

Phenotype frequency: P=Q=R < S
Phenotype frequency: S>R>Q>P
Phenotype frequency: Q> (P=R)>S
Phenotype frequency: Q>P=R =5
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STafer Feae I, T aTel i IRy & fore 3ifirF 39mR X 4ot &1 T 3mamdr
H 38 o1fa Fr et # 3% GaRT 301 FI A=A JTell Todesh JHR I Tl
% T P<Q<R<S&FAH IR F&0mFT gid ¢ | 7 T@fa ar aerorssar
& fov Foas R geer & fav gife iR amsr gl & grifar g

- == = 05t

Benefit

Fitness cost or benefit

Phenotypes

far FrsorwT Imgfat # ¥ FiT T TF GpiaE T9 F e INOmAL FH
gt &7

1. SIHUTYET HGa: P=Q=R<S
2. THUYET FEA:S>R>Q>P
3. SIEUTYRT HEga: Q> (P=R)>S
4. WHUYRY I Q>P=R=5
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The following tree shows phylogenetic relationships between species A to D.

Species A

Species B

Species C

Species D
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

. 0. T il




e ga1, g=nfa AS D & Avg snfagdiar g« #r e &l

Species A

Species B

Species C

— Species D
——— Species A

Species B

Species C

———— SpeciesD

T # O *ia &7 e Grafafer, goifad A" D& A &T 71w
Afageg daut & e BFAeR gefi?

Hfasr e FEERT

o B

FHeRIOT
o s
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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

3cIRTa &%, Th SAIg & Feild H ¢ 3caRadd 3c9e+ gl @l H1gfa =
Heftta e &, 3R e Rftre w7 @ sffeas o &

3cafiade X = yieia ScaRadsl $HT &A1 / Scaiaad & AT o aw:t $Hr
&

A & ¥ Fia @1 FR*, 39Gd9 F AT 3@l Fr gfag g1 HEm?

ST Harer

DNA &1fd guR &7Har Jur fasiaas ag-wqar
3caiads & H9eheT

SFTEEAT IR

NS % N Y

e G By =R
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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—ii
2. P-iQ-iR-Ii
3. PR Q-iR=mu
4, P A=ER=H




T WA a7, AT WA giEaar § wfafrar iR akffes ene S &
Al 1 Flias AeRoT #I @uiRd #Xa &, & q@nT sefasiad gul = &
TE RO A, TET A RBffes @I F dF FF UgRd wdr § 9T TOET B
ot oiifeufas FR= # weglkia &ar gl

wFT A FIFT B
P | wemae gferem agemaar | Wﬁa@mﬁ?ﬁ%ﬁ
| wpdaTd A @iy seE Fed §
Q. % T i. HH $ agargar g § AR
wIhdard H ¥9eie # e €
o —— i | e AT ¥ i 9TRY

HYEHT ¢

7 # ¥ ®ia7 @1 U U=, GAGeT TIRTEATAF G F A A oF F
v % fov weft e aeEr @ gl 82

1. P-—i;Q—ii; R—ii
2. P-ii;Q-ii;R—i
3. P—ii; Q—i; R—ii
4. P—ii; Q—i; R—ii
Al:1

1
A2:2

2
A3:3

3
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4

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. Aand B only

2. AandC only

3. ABCandD

4. BandD only




&l & I A AFT Fua fr v )

A, FEEEA TH HT SIS ST § 3R FRIGFT TF 398 eI gl

B. #H@T Tifast & I @I Us Siifad &fifta & $r axg AR ==
= tF Aa (AfS) &% $r g & Frr g

C. =us & favgy goig 9141 & & &g ereifarar fawmoy o s
gl

D. MMR et s=at 7 f3eefifar & faweer 3=hr gRam & v fear srar
gl

A A=eal # ¥ =7 a1 v ot 927 Fyat & e H eiar 22

Faer A MR B
Fael AT C
A,B,C3HR D
had BAHAR D
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Following statements were made for the production of cisgenic plants.

A.

m 8 6 0

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.

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

o

B, C and E only

A and D only

A, C,DandE only
A B C DandE




faefas ol & Far & v @ Fua G av §)

A.

fewaifaes & arar s, 3TaeTs &9 ¥ #qd AT 3FHA H
sfaeenfa @@l wd, feg o senfa & s2 ama €

fesifes dier #, carfsAs aaex % DNA 3%, Staehr T-DNA R, &
Thd &l

T AT FT AT, IR & FA JTa & TIT W TH il
3caRade T THT T

g S 9Hg & Hge A, Aaeafad aer v & S TAg A
& TG g

sy 3R guaafaw g, AEr 9 # Infdes ST @ F7r
e & T % &1 DNA ®=aror &3 & 93T T I 2

AT farear # ¥ i O v T 98y Fyat & T H 2iar £?

1.
2.
3.
4.
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The following statements refer to mechanisms that may confer resistance to
antibiotics in bacteria.

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.

Mcme

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

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

i




7= Fua 38 wfear & §efEig aXa ¢ S shav] # gfaeifes & 9fa
gfeRtusar gafRaa T §d ¢

USEA S Yiastfas &1 &ued & goa g
gfaeifas & 9 == & v afigaw a7
gfasifas & fawgy CRISPR-AfEaT wiawsm
gfaanfay St gfadfes &1 g=oea FT Al gl
I A FaeaoT|

moow >

AT faFeat # @ 9 a1 v it O Fu=T F WS F War 27

hao A, B3R E
Had A, B3R C
A, B,C3R D
A,B,CHR E
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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 mMRNAs
and controlling their stability and
their translation.
B. MicroRNA (miRNA) i. Change their conformation
when bound to small molecules,
usually metabolites.
C. 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. A-ii, B-i, CHiii
2. A, B-ii, C-iii
3. A-iii, B4, CHii
4. A-iii, B-ii, C-i




srer farAs RNAs (T8 X) 3R 3% & gunfedl (Fa#7 Y) @7 U g
& T2 Bl

T X T Y
s RNA ST sfeafea & Fgaer & T gomer
A. NECEE ) || fafirsT mRNAs & &TR-Z7AT g
3erehr fEeRar 3R 31 3T
w1 Fg=or
B. ASF RNA (miRNA) |1 | o9 Hwaor #r afefda a&a &
ST BIC AU, HHAT:
3UTTEdS § HEeY g §
C. TATT T=eXHRA RNAs | Il | qxeF R 7=, aeaeana RISC-
(siRNAs) Afeaa mRNA Rees

T # @ &9 IO T G%ed TFT X 3R T@FT Y & AT gt @dr FRemar
HI g2Iar &2

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

Al:1
1
A2:2
2
A3:3
3
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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”.
Thereafter, she mixes equal concentrations of PCR amplified “A” and DNA “B” to

L1 )

set up a PCR using primers “a’' " and “c”.

¥

a
g ===>
—
5 3’ 5' 3
A B
3 5’ 3’
5 o

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

A:
5-AGAGAGAGAGAGAGAG. ... GAGAGAGAGAGAGAGAGAGAG - &
B:
- AGCTTGCATGCCTGCAGGTCGACT .. TAGACGATGA - ¥

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

1. S5-CTCTCTCTCTCTCTCTCTTCGAACGTACGGACGTCCAGCTGA-3’

2. O5-AGTCGACCTGCAGGCATGCAAGCTTCTCTCTCTCTCTCTC-¥

3. b-AGCTTGCATGCCTGCAGGTCGACTCTCTCTCTCTCTCTCTC-3

4. 95-AGTCGACCTGCAGGCATGCAAGCTGAGAGAGAGAGAGAG-¥




T oramedt DNA & g @s1 “A” 3R “B” (@ =T & geifar @r &) 3 PCR
FT ITART T AT TEar &1 98 DNA “A” & Jad9a & T a=s i & S
“@” 3 “b” T 3T FAr ¢l TcITd, 9g TS A “ @' ” T “c” & 39T
#T PCR o=t & folw, PCR garT wafda “A” gur DNA “B” &I @A AT
#F Aardr §

q ===>

5 3/ 5 :

A B
3 5’ :
TG e

al DNA @ST & UelcAs &Ies & A A GU 710 § (“...." IR ~gfFeaierss &
g T oY v i g )
A:
5-AGAGAGAGAGAGAGAG. ................. GAGAGAGAGAGAGAGAGAGAG - 3
B
5-AGCTTGCATGCCTGCAGGTCGACT ... TAGACGATGA - 3

fom & ¥ Fl9 @1 v FFeT WA ‘b7 F e HPFHFA F 9SRNa Far §?
1. 5-CTCTCTCTCTCTCTCTCTTCGAACGTACGGACGTCCAGCTGA-3

2. S5-AGTCGACCTGCAGGCATGCAAGCTTCTCTCTCTCTCTCTC-3

3. H5-AGCTTGCATGCCTGCAGGTCGACTCTCTCTCTCTCTCTCTC-3
4, 5-AGTCGACCTGCAGGCATGCAAGCTGAGAGAGAGAGAGAG-3
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Given below is a PONDR (Predictor of Natural Disordered Regions) score-plot
versus the protein sequence.

. A

AN )

Order | Disorder

L

0.0 '
300 350

0 50 100 150
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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1. W&e F AT A, F&del N- 3R C-oR Y=o drar, v+ afea 987 gl
2. Wéa, sErswer R wreer wateen & fae, Fer Bert Merr gl
3. @& N-3#R CoR &7 3mf™aa ga &

4, 9EF F el TSR T J2 F 98T @1 &
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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 || 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-ii, b-ii, c-iv, d-i
a-iii, b-iv, c-i, d-ii
a-iv, b-i, c-ii, d-iii

LN =




faegaeede® # wFd R aes (T X) 3R FeEgr Faea 3k
OIS (F9FT Y) A g2 98y §

TTFT X TET Y
ECG ags+ ZawerE AaeT AR g
a | Al UG IEF | | Tt 8% - aeeAs
STt 3T — HOMCHS
b | Ao g ares | | st &) - u=TcHS
9l =T - HOMCHS
¢ | #@=w uE e i | Zrit sget - e,
HIH # g gU a1 o= 3R
I T W — HUMcHAS
d | ggftlg uig aE= aVvR V| STt s - geTeEs
ST oIS - HOMCHAH

A= Tedl # @ Fi9 O1 U5, TIF9 X 3T &a#7 Y & AT g R i
gaiar &7

1. a-i, b-ii, c-iii, d-iv
2. a-ii, b-iii, c-iv, d-i
3. a-iii, b-iv, c-i, d-ii
4. a-iv, b-i, c-ii, d-iii

Al:1
1
A2:2
2
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Results of immunoprecipitation (IP) of HA-Yfg are shown below.

Protein A- Sepharose i)
a-HA - +

—— HA-YTg

- ame F1p
Lysate IP

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

Include a lane where a-HA is not added but Protein A-Sepharose is added
Include a lane where neither o-HA nor Protein A-Sepharose are added
Include a lane where a-HA is added but Protein A-Sepharose is not added

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

oo w»

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

1 A only

2. AandB
3. AandD
4 Cand D







HA-Yfg & gferef-3rgataur (IP) & aRomat &t == fegmar = g

Protein A- Sepharose =5k
a-HA = +

HA-Yfg

- ams 10
Lysate IP

A fAgEer & fawen fow a1v § e gaier a8 giaRea &= & e e
ST Henl € T F1p ar¥da & HA-Yfg & @rer SJ=ar g1

A. T o FI MET T F@T o-HA FET 2ol 31T, Jfeha 9iea A-BBRIST
el 1T

B. TU& ol & MAST HL A&l a7 ar a-HA 3R & & 9 A-BPRIA 2rel
AT

C. TUF o F AMAT FL Fa@T o-HA STer 71T, JIfFa 98 A-BERIST 78T
el 7Y

D. Ts o # AT # g7 I A-AGRIS F T ¥ I8 o-HA Hir
918 a-Myc STt 71T

o= fasFeat & ® =i @1 v, HaH 3T Huaor (Agav) #r g 72
1.  Had A

AR B
AR D

M oadl-r N
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A DNA sequence is given below:

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

9’ —TACTGCT -3
5" - CAGTAAG - 3’
5" - ATGACGA -3
5 - GTCATTC -3
5 —TCGTCAT -3&
5 - GAATGAC - %

mTmoowE

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?

Aand C
Band D
EandF
CandD

ERCINES




Ts DNA 3e]sa e feam amam &
5 — ATGACGATGACGAGACGATGCAGATGATAGCAGTAGCGAATGAC - 3’

IR HHA B Taad FA & AT B ga samw o

5 —-TACTGCT - %
5'— CAGTAAG - 3’
5 - ATGACGA -3
5" - GTCATTC -3
5 - TCGTCAT -3
5" - GAATGAC - 3

e g TEAR o FEE, Tm, %GC AR TEY FRHT & 99T F TR &, o
o Feal & T HlF O1 vF WEE F 37 TAST A g2ar § S IREd
DNA 3hH &1 Jafdd #T el &7

nTmoe oz

1 AR C
2. B3RD
3. E3RF
4 C3RD
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