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PREVIEW QUESTION BANK(Dual)

Module Name : LIFE SCIENCES
Exam Date : 06-Jun-2023 Batch : 09:00-12:00
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Objective Question
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If 6 students occupy a bench, one bench will be left completely woccupred. If 5 students
occupy each bench. mstead, one student will not find a seat. The mumber of students 1s
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702002

Four villages A. B. C and D are connected m that order by a circalar road. A car raveling
with a umiform speed covers the distance between A and B in 43 minutes. B and € m 23
munutes, © and D m 19 ouootes and D and A i 47 oumtes, Which of the followmg will be
closest to the tone (m minntes) taken to ravel from A o C with the same speed along a
strmght road?
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Objective Question

A test consists of 20 questions and the smdents are awarded 4 marks for a correct answer, —1
mark for a wrong answer and 0 mark for an wnattempted question. Wlhich of the following
could be a possible number of questions attempted by a student who secured 27 marks?
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Objective Question

4

702004

A B.C.Dand E are members of a family. A s a doctor and wife of a lawyer. B 1s the brother
of C and husband of a teacher, C 15 an engineer and daughter of the lawyer. Which of the
tollowmg mferences can be defimtely made”

ol e o

D 15 the lawyer

E 15 the teacher
A 15 the wife of D
Bisthe sonof A
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Objective Question
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Wluch of the following correspond to Xy and 2, respectively in the following square where
sum of elements m each column, row, and diagonal 15 the same?
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Objective Question

6

702006

P starts a business with an wwvestment of Rs. 30 lakh. Two months later Q jomed with Rs 90
lakh. Subsequently R jomed with Rs. 180 lakh. The vear-end profit of Rs. 1.2 crore was
distnbuted m proportion of the mvestment and duration n the parmerslup. If the profit
recetved by R was Es. 60 lakh. how many months after Q. did R join?
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Objective Question
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If the dufference between the two-digit munbers made from digits @ and b 1s 27, the difference
between a and b 15
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Objective Question
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702008

Two cards are drawn together at random from a deck of 52 plaving cards. What is the
probabihity to get one red and one black card?
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Objective Question
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702009

ABCD 15 a square. EFGH is a rectangle inscribed within the square with its sides parallel 1o
the diagonal AC of the square. The perimeter of the rectangle EFGH is 16, The side of the
square is

ot -




ABCD T a1 | 38 9 & U 30 EFGH 73 714 & fomef fiam v & Bt Ac®
HAAT £ ITAF EFGH i aRfafd 16 81 s o ®

. 82
2 B
3 4
4 B2
Al: 1
1
A2:2
2
A3: 3
3
A4 4
4

Objective Question
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A square paper 15 folded rwice o a square shape one-fourth in area 1o the original square,
Then equilateral triangles and circles are cut as shown in the figure.

Which one of the following 15 a possible pattern on the fully unfolded paper?
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Objective Question

11 702011

1. &0 min
2. 30 min

15 mun

i

4. 10 min

Two cylindrical candles A and B are of the same height. The radius of A is twice that of B. If
A takes 120 minutes to completely bum. how long does B take to burn half its initial height?
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Objective Question

12 702012
A and B are circles of unit radius. Their centres are marked by *. The area of the shaded

regon 15 (hant: area of an equulateral miangle of unit side length 15 i?}
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PP Three identical rings of radius 1 unit are stacked as shown in the figure. The length x is
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Objective Question

14 1702014
Given graph depics the data of people going to gyvm and deaths per vear in different cities.

Which of the following can be definitely concluded from the graph?
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% of people going to gym

Gym makes people fit and improves their health.

Nome will die of all go 1o gy

Gym helps people to save their lives in cities.

In the city where on the average 50% peaple go to gyvim. 50 people die per year
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Objective Question

15 702015 :
Which of the following s INCORRECT?

B 3I_".|, _q:l'_:' ..5]-_"— 3]-‘! ¥ 31'1 3[1

X AV g a0 g a3 alfd o 13 V3 g13 o 4l

3_ _;Il'l e j!q s _;I'l L B 5]'4 4 _.q] 4 _ 51'4 Sl-l- 5[-'4 - :;Il.--l ijl.-'-l-

4. ﬁ-"b:—ﬁ”—E-L"—G1'“+E|1'“-!-ﬁ”={11“ _ ﬁlfﬁ ” ﬁlﬂl e Gl'ﬂ ﬁl-"“:- . ﬁt'ﬂl
F=REa a8 slaa = 2

i 3]-‘.‘-‘ ik 313 + 31-'_? - 31-2 » ;I-‘I » ;]'2

:. II]'+ i I_.l:l J"+ I_.l'l':l- I 411__ Iil':l v ..i] £ v 't] :|-3_ 4!.‘1

3. 5]-'-1i_|_5!"—1+5]-'-1i+5]-'-1+5!'4=5]'-1i ’ 5!"4- ’ ::'!I"-t . FE--'I " F!--}

4 ﬁ]-’ﬁ+ ﬁl'ﬁ + ﬁ] 'ﬁ+'5] LB ﬁ-!"ﬁ T f‘ilﬁ: .ﬁt 6. ﬁt'ﬁ- ¥ ﬁt'ﬂ- ’ ﬁl-’ﬁ- . lIE:II'E- o ﬁl-‘ﬁ
Al: 1

A2:2




A3:

A4

4

Objective Question
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Choose the option that will make the following statement correct:
THE NUMBER OF TIMES THE LETTER “T" OCCURS IN THIS SENTENCETIS __ .
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THE NUMBER OF TIMES THE LETTER “I" OCCURS IN THIS SENTENCEIS ... .
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Objective Question

17

702017

Mary and Mike are married 1o each other. John is Mary's brother whale Douglas is Mike's
brother. In a gathering of 2 cluldren of Mary and Mike, 3 of John and 2 of Douglas, the
mimber of first-consin pairs (sibling’s children are first-cousins to each other) 1s
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Objective Question

18702018
In a rownd-roban towrnament (each ream plays with all other reams once) berween 8 reams, a
win fetched 3 points and a draw. 1. After each team bad plaved 4 matches. the total of the
pomits of the teams was 34. The munber of drawn games among those played nll then was
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21 X
Suppose (729)3(B1)F = 3. The value of x 15

1. =21
4. =215
3 =1
4. =05
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Objective Question

20 (/702020

The possible number of integers berween 1000 and 10000 contaiming rwo 2's_ ong 0 and one 3
(for example. 2023 1s such an integer) is

l. 6
" A
3, 12
4. 24




357 WanTfae quUitsRt 6 FEAT AT 1000 7 10000 F dra § #3707 2 v aw, 0 vwaw i 3
T A W (IR F Rr o Atard)

l (&
g 9
3 12
4 24
Al: 1
1
A2: 2
2
A3: 3
3
Ad: 4
4

Objective Question

21 (703021




Which one of the following sugars will not reduce Tollen's reagent?
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Objective Question
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The solubility of NaCl 1s greater in water than ethanol. What physical property
of the solvent governs this difference?

1. Surface tension

2. Viscosity

3. Dielectric constant
4. Boiling point
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Objective Question

23 1703023
In mature ervthrocytes, the end-product of glyeolvsis that contains the carbons
of glucose 1s;

ethanol
pyruvate
acetaldehvde
lactate
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Objective Question
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The standard free energy (kJ mol™) of hydrolysis of glucose-1-phosphate 1s:

1. -4().3
F -35.8
8 -7.7

4. -20.9
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Objective Question
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703025

Which one of the following statements about LINEs present in the human

genome 15 TRUE?

. LINEs preferentally localize to AT-rich DNA.

LINEs cannot transpose independentlyv.

. By parasitizing on the SINE element transposition machinery, LINEs can at-
tain very high copyv number.

4. The Alu famuly 1s the most promment LINE famaly in terms of copy number.
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Objective Question
26 703026

Which one of the following changes is energetically favorable and occurs spon-
taneously m an aqueous solution?

. Formation of a bilaver from phospholipid molecules

2 Dispersion of one o1l droplet into many small ones

3 Tearing of the ipd bilaver

4, Conversion of a membrane vesicle to a flat bilaver
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Objective Question

27 [[703027

A temperature sensitive S. pombe mutant exhibits cell cycle arrest both, at the
Gl o 8, as well as at the G2 to M transition phases. This i1s possibly a mutant
of:

1. Clbl

2. Cyclin B

3. Cdel only

4. Cdc2 and Clb3

UFh ScUiddl a9 HAaY S pombe, G S & WI-FIY 2 F MEFT
HHATT FTEATHT 9T FIfSr g aivs uefia &ear & o8 giaa:

TF Seaidal &
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Objective Question
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In the context of protein import in the nucleus, which molecule 1s responsible
for releasing the cargo from the importing receptor?

¥, Ras

2, RhoA
3. Ran
4. Rock

Heed # U AT F Tegd #, FiF W HU] HAEGE WE F FEI
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1. Ras
2. RhoA
3. Ran
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Oibjective Question
29 703029 : -
Which one of the following mRNAs 1s most likely to be exported out of the
nucleus?
1. Sphiced RNA associated with the poly A binding and cap binding
complex.
2. Mis-sphiced RNA with multiple stop codons, for degradation in cytosol.
3. Spliced RNA with the associated splhiceosomal complex.
4. Uncapped and unspliced RNA.
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Objective Question
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Which one of the following translation factors 1s used at the step of translation
imitiation and detined as anti-association factor for 308 and 308 subunit
interactions?

IF1
IF2
IF3
RREF

oot el
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URHAA UE # IUANT F & F97 305 U9 505 TUELE &
FearegrarH & v ofa-measy ans & av ofteite R FEr

&7
1, IF1
2, 12
3. IF3
4. RRF

Al:
A2:
A3:

A4

AR W W NN = =

Objective Question
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Which one of the followimmg codons 15 used to code for selenocystemne
Escherichia coli?

L. UGA
Z, UAA
3. UAG
4 ucc

P dashaoes & sl & AT s gea s &
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1. LIGA
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3. UAG
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Objective Question

32 703032

Which of the following statements about site-specific recombinases 1s NOT

true?

l. The Cre recombinase is believed to mediate the circulanization of the Pl
phage genome dunng infection of the bactenal host.

2, The i mtegrase cannot mediate mtegration of the 2 genome mto the host
genome without the help of accessory protemns.

3 The Hin invertase-mediated recombination event 1s sumulated by protein-
DNA interactions at a 60 bp enhancer sequence.

4 In Xer recombinase-mediated monomenization of chromosomal dimers,

the interaction of FtsK with XerCD activates Xer(C and mitiates the re-
combination process.
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Objective Question
33 /703033




The mode of action of cholera toxin in causing diarrhoea 1s by:

I
2z,
3.
4

inactivating Gy protein.
continuous activation of adenvivl cvelase.

locking G, protein in an inactive state.
rapidly hydrolyvzing GTP to GDP.

yfaar (diarrhoea) & H ?ET fg &r Fradah &ar ?::

f-d
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Objective Question

34 (703034

A OBA W W NN = =

G, WéT &1 ATewas
UEATEToIe HTedesA &1 gy A0
faftea saewr & . U o1 dfieus
GTP & GDP & waiid SFaHUgeA

Which one of the following i1s the communicating junction linking adjacent cells
in plants, which permits small molecules to pass from cell to cell while blocking
the passage of most large molecules?

Lad I =

f=

Adherens junction
Gap junction
Plasmodesmata
Henmudesmosome
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Objective Question
35 1703035 - 3 :
The extracellular domain of a cell surface receptor (A) was switched with the

extracellular domain of another receptor (B) to create a chimenic receptor (B-A).
Assuming that there 15 no effect on the funcuonality of the domains mn the
chimeric receptor. what 1s the most likely outcome in the presence of the ligand
for receptor B?

1. The ligand will activate the pathway normally tnggered by receptor A.

2. The higand will activate the pathway normally triggered by receptor B,

3. The chimernic receptor will fail to transduce anv signal in response to the
ligand.

4. The chimenc receptor will cause constitutive activation of the signalling
pathway.
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Objective Question
36 703036




Appressorium 1s expected 1o be formed dunng which one of the following
diseases?

L Bacterial leaf blight in rice

Bacterial wilt in tomato

Powdery muldew in pea

Leaf curl disease m tobacco

e & ¥ forw O & st wawifas & a9ar vemfag &2
1. 9 & SE] a9

2
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Objective Question

37 |[703037

Clonogenic neoblasts are mvolved in planarian (flatworm) regeneration. This is
an example of:
L. epimorphosis

2 morphallaxis
3. stem cell-mediated regeneration
4. compensatory regeneration
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4
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Objective Question

38

703038

Which one of the following describes an amphisome?

L.

]

It 15 an intermediate hybrid organelle produced through the fusion of endo-
somes with autophagosomes within cells.

It 1s a double-membrane sequestering vesicle that 1s the hallmark of the
mtracellular catabolic process called macroautophagy.

It 1s a compartment formed when autophagosome fuses with a lysosome.
It 1s a vacuole that anises when membranes of the ER sequester parts of
the cytoplasm.

o # 7 ofF vF sHTEE (amphisome) T T FAT &7

B

Al:

A2

A3:

Ad:

AR W OW NN~ =

qe UFH AANASHF HOE §, N Al F oy yaaw &
HeAAHET & WY §OSE ¥ a9 £

I v eiEedges veoes Ot &, 31 T qeeaaiiaar s
ot Heq i wogdt ufte & ganforear §

7 AcRmEiem & F9ae & 39 §9ET § a9 Uh s §
oz v it £ AT TF er & e & siftegeg & Ao &
uToiEd ¥ IoUsd BT £ |

Objective Question

39

703039

Homeotic selector genes are responsible for the specification of Drosophila body
parts. Which one of the following identities would vou expect if the w/rrabithorax
gene 1s deleted?

1.

el

The third thoracic segment is transformed to another second thoracic
segment and a flv with four wings.

The third thoracic segment develops halteres.

The second thoracic segment loses wings.

The first and second thoracic segments fuse and wings are formed on the
third thoracic segment.




ATt (homeotic) TTF e, SHETRFaT & wiw F 3T Fr AR

# T seaterdt &1 afe Fecrarsyiew e & afug fear s ar

forg & & frw wdufem A 3902 a0 o7 "o &7

1. drew a8 @ Feg gy gy wE A ofefde dew ve ar uw
arell HEFE! T4 €

2. e sy © waEer o Twteg Fa €

3. ZEU el wE umt @ e @ JEr

4. ugal AT ZEY asfm wz wOifea 2 § st ey iy @z o gw
ad £ |

A3:

A4
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Objective Question
40 703040

Which one of the following root imitials gives rise to the root vascular system,
including the pericvele?

L Columella mimals

Epidermal-lateral root cap imuals

Cortical-endodermal mitials

Stele minals

B w1

@5 & ¥ F19 9 77 UFERF (root initials), IFIX F FFATT =
g0, AT Wage! d9 B aATar €7

1. EIFHE URFHE

2. dmEEH - ursdT # T URENS

3. dogdl-Hed:THE UNFAS

4. IH UNFHG
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Objective Question

41 703041
Which one of the following plant-denived molecules 1s widelyv used as an

analgesic?

L. Abscisic acid

2 Salicvlic acid

3 Jasmomie acid
4. Cribberellic acid

e A ¥ FlF &1 ey geufeaa AUt & DT A1 B TE gEA
IUTNT BT 87

|
3

2. HoaeleEs 37+
3. FEHAfAE e
4. s e
Al: 1
1
A2:2
2
A3: 3
3
Ad: 4
4

Objective Question

42 /703042

Which one of the following statements 1s INCORRECT?

I. Ayt protems predominantly have SecA secretion signals,

Avr proteins are secreted through the type 111 secretion system (T388S).

Hypersensitive response and pathogenicity (HRP) cluster proteins are

mvolved m the secretion of Avr proteins.

4. Some of the components of the T38S pathway are conserved between
ammal- and plant-pathogenic bacteria.

Tad [ead




e & ¥ olF @ Y9 {7

. Avr WA # UHEA: SecA WAUT Hohd B £ |

2. Avr UIEIS, T8Y-111 HIUT 95 (T3SS) & NI |9 &g & |

3. Ave UéEr & mranr # wfaEed afafear v deraad (HRP)
e WeE gFAfT g8 8

4. T3S UY & TS U, Ul HR Uy Wrsesd St & =
AT " §

A3:

A4

A ObA W W NN = =

Objective Question
43 1703043

During glveolysis in plants, alanine and related amino acids are directly
produced trom which one of the tollowing precursors?

. 3-Phosphoglvcerate

Phosphoenolpyruvate

Pyruvate

Acevl-CoA

gigt & TOIERIHUNE & 2, Teae 3R Haeud AR FJeo
T # ¥ re @adt @ o9 seuiea gy &7
1. 3-TFTERITeTHIC

" ECR Y N

2. WITHIEATS UEFde
3. UEFdE
4. UHIEA-CoA
Al: 1

1
A2:2

2
A3: 3

3
A4: 4

4

Objective Question




44 703044

45 /703045

Objective Question

Which one of the following statements regarding PEPCase 1s INCORRECT?

|. Dunng the day, C4 PEPCase 15 mactive whereas CAM PEPCase 15 active,
2. PEPCase 1s mactivated by dephosphoryvlation.

3. PEPCase kinase phosphorvlates PEPCase.

4. The synthesis of PEPCase kinase 1s modulated by circadian rthythm m CAM

leaves.
PEPCase & ¥ & o & & &lF O &9 3WeT &7
. &= & 787, c4 PEPCase ATy 53 € 79 & CAM PEPCase
T 7 £ |
2.  PEPCase FamrEmPforeTor (dephosphorylation) 2T &fewT & smar
&)
3. PEPCase ®TSaal PEPCase & BTERITAIP ST & |

4. CAM Ufgdl A PEPCase ®Sds & HEUUl, Taiiy g &9
(circadian thythm) T afeyd &9 & |

Al:
A2:
A3:

A4

AR W LW NN = =

The hemolvsis of red blood cells takes place when they are suspended in which
one of the following solutions?

1. 2.0% NaCl
7 1.5% NaCl
3. 1.0% NaCl
4. 0.5% NaCl

e & ¥ Trm Taoaa | 9 U, o U7 RIARTHAT &7 FraTaded

(hemolysis) Bam?
2.0% NaCl
1.5% NaCl
| .0% NaCl
0.5% NaCl

da Ll P
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A3:

A4
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Objective Question

46

703046

The non-cihiated cuboidal epithehal cells m bronchioles that secrete important
defense markers are called
1. Goblet cells

2. Basal cells
3. Langerhans cells
4. Club cells

cTEfaE & I-UAF gaeR IuEn FIEN, it uHE ufawe Rew
e #AT &, Feddl g -

1. U HITIFETT

2. HaTirg Sifdrerd

3. ohEH HIfe

4. FAF HIfAHT

Al:
A2:
A3:

A4

A A W OW NN~ =

Objective Question

47

703047

Which one of the following factors inhibits remin secretion?

I Increased level of plasma catecholamines.

2. Increased blood pressure mn the afferent arterioles leading to glomerulus.
3 Increased activity of sympathetic nerves connected to kidney.

b

Prostaglandins.




e & 9 otF @ s IR & 99 & 53T (inhibis) FTET &2
1. UgeT HerpIaAEe & arad Fa7

2. FfanEe # arh g el uwfaE & afte @ 9w
3. I ¥ FH g et afent # afta wfegar
4, UFEETASEH

Objective Question
48 703048

Which one of the following is correct regarding zeitgebers?
Have no effect on biological rthythms

Sense biological rhythms

Synchronize biological rhythms

1
2
3.
4 Abolish biological rhythms

Al & ¥ ofF e & 529 # 98 &7

1. g1 ST FATAT (biological rhythms) U FIE UHTT Fel 29T &1
2. ¥ T FgAT & A FA B

3. ¥ g 99T & FRGHAG 5id ol

4. I T TN F SeAAT P ¢l

Al:
A2
A3:

A4

A A W W NN~ —

Objective Question
49 1703049




Segregation of alleles can occur either at anaphase 1 or anaphase II of meiosis.
Which one of the following 1s an 1deal model system for identifving the stage at
which allelic segregation occurred?

1
2.
3.
4.

Arabidopsis thaliana
Drosophila melanogaster
Neurospora crassa
Saccharomycees cerevisiae

YeATadredr & fagaaa a1 af HUHIAT & TeETgEdT | F AT qeEaEAT
1 # & aFar | ag yaew, Swsd grafaeedt o fwdss g, &
TS & for e & @ ofF @ et ufgww 37 &

1.

U FTE 1)

A3:

A4

AR W W NN = =

wrfasticas dferarar
Shaifsar [Relalmees
SRNEGRT BTET

Havtaradicr

50

Objective Question

703050




Based on the image given below, select the opuon that descnibes 1t correctly:

WK

W B
LU RS T U |

1f
XN ¥

B¢ R T 1
L} 20 a =

Q-banded normal human karvotype.

G-banded human karvotvpe depicting aneuploidy.
C-banded karvotype depicung Khnefelter syndrome,
G-banded normal human karvotype.
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A2 :

A3:

A4
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Objective Question

" Consider alleles ‘A’ and “a” in a population. The frequency of heterozygotes will

be highest when:

. Frequency of A" 1s more than frequency of "a’

2 Frequency of A’ 1s less than frequency of “a’

3 Frequency of "A’ 15 equal to frequency of “a’

4 Frequency of *A’ and *a’ affects the frequency of homozvgotes. not
heterozygotes

AT UF ATEE! H FEATAET! (allele) ‘A T ‘o’ ¥ Ruwgrast &
HgH gag 3% gl F9:
A #r ol o & gl g 3w &

2. ‘A & Igfy ‘2" T Ighy A A E

3. ‘A & Hgh ‘2 Fr HgE & aET g

4. ‘A HR ‘o & amgfy wEgrESt & sgfa & gwfaa & &
[IUATEASAT H TE|

Objective Question

52 1703052 ; i s .
Recessive lethal alleles are never completely eliminated from the population

because:

1. lethal alleles are always conditional 1n nature,

lethal alleles have selective advantage.

lethal alleles protect organmisms from other deleterious mutations.
they are maintained in the population as heterozygotes.

LTI S ]

o




HUHTET OTEE FIATAEed! (alleles) HEEr B w1 o gff FwE @
e ia A7 80 § i

.  OIae ZEAfaEedr Ul & g ufaeuene g E

2. HUdE JPARTAEeS # IOy 16 g4 g

3. Hdd FIAGSed! GOl @ gL Siaed Scaddar 8 T8 &l
el

T 3y F RuaAgraeT & T FEE W T E
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Al:
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A3:

A4

B DN W W NN =

Objective Question
53 703053

Which one of the following mammalian species 15 distributed n evergreen
forests?

I Nilgai
2 Black buck
3 Cheetah
4. Lion-tatled macaque
foea & ¥ ofF @1 a9 uSia Teder aat & faearig g g7
1. HreEng
2. @ren =
3. HEar
4. wEA-tee FAow (R g=0 a= )
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question




54 (703054 _ _ " _
The gnizzled giant squurrel. Ratufa macronra. naturally occurs

L. north-east India and Burma

2 western Himalayas

3 southemn India and Sn Lanka
4. Andaman and Nicobar 1slands

e {Y ardr arelt faumeeTa Freell agwr Ay, wigias w9 # Fad
£

1. Ioai-gdt dRg iR gar #
2. OfaEA BEeT A

3. ZTEol AT 3T Aee A
4.  HusHE AT Heram gt #

Objective Question
55 1703055 ) : = "
Which one of the following charactenistics 1s NOT correct for brvophvtes?

All bryophytes are homosporous.

Gametophvte 1s the dominant phase of the life evcle.
The antherozoids are always biflagellate.

Water 1s conducted by hydroids i all bryvophvtes.

= & ¥ *lF &1 J50r awEcy & T J@9 A9 &7
1. | aETEe EAEASUE A E |

k-l L o

2. YIHSILE Aaaged & THTET HTET § |
3. gAY A fgwmumdlt g R
4. | FTIwEEH F TS HT HATo FEEEE! & gRT BT § |
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Ad: 4
4

Objective Question

56

703056

Which one of the following species of birds 1s known to nugrate across the
Himalavas?

L Sarus Crane

2 Red-vented Bulbul

3. Tacobin Cuckoo

4 Bar-headed Goose

e # ¥ ot § usft u=nfa AT & 3N-UT Oy &9 § oo
A FATAT &7
. HRHE &

2. 1= 4z gogw
3. =deh (Jacobin Cuckoo)
4, dN EEE dd9
Al: 1

1
A2:2

2
A3: 3

3
Ad: 4

4

Objective Question

57

703057

Which one of the following terms 1s used for species that exploit the same re-
sources 1 a simlar manner?

1 Guld

2. Taxonomic order

3. Community

4 Assemblage




Ao m=mrsmnsaaaaaFRreasd a3t ow
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A4
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Objective Question
58 703058

Invasive species, 1n general grow very well in a new area that thev mmvade, and
often outcompete native species. An explanation for the better growth and prop-
agation of invasive species in comparison to their native counterparts is pro-
vided by which one of the following hypotheses?

1. Ecological nmiche hvpothesis
2. Intermediate disturbance hypothesis
3 Enemy release hyvpothesis

4. Biotic resistance hypothesis

HTRIHS UATAD HHIS: a9 &7 # J=0 e g€ & &, 559 &
AT Al e N T U Uelid s Ag s aar e | PRem & &
fore ofieegar g1 3¢ Wigd FAFET A AN F ATFHAUEN TATS
&1 I=dr gfy sy ags & carew Hr 51 g 87

1. ofEufad BEFa (niche) TR@egaT

2. srenfas ety ofteegar
3. g A{fF TNEoaar
4. SAfor vy ofesaar
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Objective Question

59 703059 ; , .
A positive association between absolute average individual fitness and popula-

tion s1ze over some finite mterval 1s known as
|3 Allee ettect

2. Founder eftect
3. Rensch’s rule
4. Bergmann's rule

fore A seaue & 3R e dafhe 3Ugwar 3R FEE &
HIEFN F AT UF TATHE FATAS & FAT J49T & |

1. TUHl 9HE
2.  HEUUF TATT
3, I @ RgH
4, dTIAERH & FATH
Al: 1

1
A2:2

2
A3: 3

3
Ad: 4

4

Objective Question

60 (703060
Given below are characteristic traits found in sun- or shade-acchmated leaves

High dry mass per unit area

Higher number of chloroplasts per area
Lower Chl-a/Chl-b ratio

Lower dark respiration per area

mMONwy

Higher light harvesting complexes per area

Select the option that has all correct charactenistics for shade-acchmated leaves?

1. A.Band C
F 4 C.Dand E
3. A.Cand D
4. B.Cand D




U AT TIAT Hefhiod Treadl & U1 Fe g F&70res fadgs Jrr
fer o & |
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Objective Question
61 703061

Which one of the following statements 1s correct for a pnmary successional
species?

1 These species do not follow specific survivorship curves.

2 These species show Type 1l survivorship curve.

3. These species show Type III survivorship curve.

4 These species show Tvpe [ survivorship curve.

fFe= # @ oiF w1 sy wue wasHe veia & B w8 e
. & uanfaa fafdce scaxafaar a@l &7 FFgEI0T 76l il ¢ |
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Objective Question

o Directional Selection for a particular trait will lead to the tfrequency of the trait:
. being normally distributed in the population.
2 always showing a lefi-skewed distribution in the population.
3 always showing a right-skewed distribution in the population.
4. showing either a nght- or a left-skewed distribution n the population.

s 9w s & fow aeas gama, dus & wmgfa & & e
. HEE & wAeTa: aha 2

2.  HEEr # TAAT aATEdt fEver weitta &ar &

3. ¥EEr # g Sraadt faaver weila wwar &

4. HEE # A1 A SAEAT A1 aETEdT oawer weide e #

Al:
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A3:

A4

A A W W NN —~ —

Objective Question

63 703063 : 7 i 2 . . L g ;
Griven that Asian Koel 1s a brood parasite, which one of the following state-

ments 1s TRUE for this species?

1. The brood of the bird 15 usually infested with parasitic wasps.
2. The voung ones learn the calls of their foster parents.

3. The bird feeds parasitic wasps to 1ts brood.

4 The call of the species 15 mnate and not learned.

ofirams srae o v g3 e & S A, e A @ e W
FUA IH wanta & fow w5 &
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Objective Question

64

703064

The following terms represent different methods n phvlogenetic tree construc-

Lons.

Snwe

Unweighted Pair Group Method Using Anthmetic Average (UPGMA)
Mimmum Evolution (ME) method

Maximum Parsimony (MP) method

Maximum Likelihood (ML) method

Select the option that represents all distance-based methods?

I
2.
3
4,

Aand B
BandC
Cand D
Aand D

e g gmael 987 (phylogenetic ree) BT H Afdes A"t &

vafia & € |
A eafordra HET & v wE ae #RuifE g e i

B.
C.
0,

(UPGMA)

faeasw T B (ME)
STaad Faeaiaar [_fY (vp)
3TUg# gHETEgar &t (ML)

5@ fawew @t gAd St wafr g smuifta Rt & gofar &2

1.
2.
3

4.

Al: 1

Adar B
B AT C

Cdar D
AdTar D
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Objective Question

65 703065
Which one of the following types of promoters would NOT be used within the T-

DNA for expression of a negative selection marker gene for generation of
transgenic plants by Agrobacrerinm-mediated transformation?

7 strong constifutive promoter
2. ussue-specific promoter

3. substrate-inducible promoter
4. stress-inducible promoter

TORINTH FYOFEg FOEAL0T & gRT OSrdr oiat fr souty F R
e # @ #l9 ¥ /31799 (promoters) & UHN, TFAIHF a0 FEaF
e & JfFeafs & Br LoNA & ganr S e

1. Udel Tddh Iecldh

2. 9o 9w sEATOS
3. firaeen W9 s=ga
4, Fama oftg =T
Al: 1

1
A2:2

2
A3: 3

3
A4: 4

4

Objective Question

66 703066

Which one of the followmg statements regarding molecular markers for

genotyping 1s INCORRECT?

. Polymorphism in intronic regions of a gene cannot be used for trait map-

ping.

Codominant molecular markers can be used to detect heterozygosity.

Sequence Tagged Microsatellite Sites (STMS) and Simple Sequence Re-

peat Polymorphisms (SS5REPs) are based on polymorphisms in repetinve

DNA sequences.

4. Restricion Fragment Length Polvmorphisms (RFLPs) and Simple
Sequence Repeats (S5Rs) are multi-allelic markers.

Ll ol




e ¥ FtF |1 a9 e uwuor § f@w qves s F weed A

el 79 e

1. s AEREe & @ tF AT & gegiee &5 # agRuar &
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(SSRs) @g-Teliferes R €

Al:
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Objective Question
67 703067

A patient was imjected with Punified Protemn Denvanve (PPD) to diagnose TB
disease or a previous exposure to Myecobacterium tuberculosis. The injected area,
when mspected after 48-72 hours was found to develop induration (thick,
hardened bulge). Which of the following cells will be predominant at this site?

Neutrophils and mast cells
Helper T cells and macrophages
Eosmophils and mast cells
Natural killer and dendnitc cells

et b —




v W &, 8 fEH T @ F IEFIIRTT eqarPpFy ¥ Tus
Teea & o gutfes ode cgeueat (ppp) F dea-afT frar mam
48-72 ©UZ TIg JE &F ¥ U aar I sEaafm &y F wderor
(FeT, FeR 39R) faofaa & | B & ¥ ofF & e 5w
T uv wafhE gefre

1. Fggiped AT ATEE &R

2. Hegd T BN HT gEcHeTdo]

3.  safaEhen T ATee HifeTT

4.  UPide ARG Segsicd BIAH
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Objective Question
68 703068

The flowers of which one of the following plant species 1s used by indigenous
communities of Central India to make an mtoxicant for consumption?

1. Mahua (Madhuca spp.)

Monkeyv-puzzle tree (drancaria spp.)

Rhododendron (Rhododendran spp.)

Elephant grass (Pennisetum spp.)

e # ¥ #fF # uiey uafa & Gl 1 U9, HYD ARG & T
THSTA! g 3UHT & 0 UF Aesd 0y a9 A R smar €2
1. AT (Madhuca spp.)

ad e

-

2. Monkey-puzzle g8 (drancaria spp.)
3. WT (Rhododendron spp.)
4, g2t ' (Pennisetum spp. )
Al: 1
1
A2:2
2
A3:3




3
Ad: 4
4

Objective Question

69

703069

Which one of the following methods 1s best suited to estimate the population
size of fish?

. Camera Trap
2. Line Transect
3 Point count

4. Mark-Recapture

F= & ¥ ot @ R o & FaEE o § 3w & B
Hafea# &7

T 7 2

e THEE

(E=]
H

3. fa=g amoren
4 AF o
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question

70

703070

Which one of the following factors will NOT have anv impact on the resolving
power of a bright field microscope?

1.  Color of hght
2. Intensity of light
3. Angle of admittance of light in the objective lens

4. Medum between the objective lens and specimen




e & & &l 1 oRe dieg &9 (bright field) geweeft #1 s
STHAT U FE G AR STAT &7

1. enrer @ T

2. weprdr & e

3. Hf¥Eewes &9 F WS F YA FHioT

4, HiFTEE oW HR ufaey & &= & JemH

Al:
A2:
A3:

A4

A A W W NN =~ =

Objective Question

71 703071 =
What 1s the pH of a 107 M solunion of HCI?
l 6,00
2, 6.79
3 7.00
4 7.50

HCl & 107 M & T [Oeds &1 pH Fa7 &7

1. 6.00

Z. 6.79

3 7.00

4 7.50
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question
72 703072




A polypeptide was subjected to the following treatments with the mdicated
results,

L Acid hydrolysis:

(1)  (Ala, Arg, Cys, Glx, Gly, Lys, Leu, Met. Phe, Thr)
II. Aminopeptidase M:

(2) No fragments.

II.  Carboxypepudase A + Carboxypepudase B:
(3) No fragments.

IV, Trypsin followed by Edman degradation of the separated products:
(4) Cys-Gly-Leu-Phe-Arg

(5) Thr-Ala-Met-GIn-Lys
Which one of the following represents the primary structure of the peptide?
Thr-Ala-Met-Gln-Lys-Cys-Gly-Leu-Phe-Arg
Cvs-Gly-Leu-Phe-Arg-Thr-Ala-Met-Gln-Lyvs

Gln-Lys-Cys-Glv-Leu-Thr-Ala-Met-Phe-Arg
Cyechic peptide shown below:

el Sl

_Cys - Glv - Leu =Phe~
Lvs Arg
“SGln - Met - Ala - Thr —




UF uieacerss @ e H#iAfrmat & 9 @ mar gur oftomst &t
garar amar &

. HET FAATHCH:
(1) (Ala, Arg, Cys, Glx, Gly, Lys, Leu, Met, Phe, Thr)
1. THAEANTEES M
(2) ®Ig ThE AL
[11. FTAFHENATEEH A + FAFHNTCESS B:
(3) ®E s FE
V. QUdgd Scurel & EToHe & ag Uede HTHyor:
(4) Cyvs-Gly-Leu-Phe-Arg
(5) Thr-Ala-Met-Gln-Lys
e & ¥ @9 deee & oufEs grar & A § 2

L. Thr-Ala-Met-Gln-Lys-Cys-Gly-Leu-Phe-Arg
2 Cvs-Gly-Leu-Phe-Arg-Thr-Ala-Met-Gln-Lyvs
3. GIn-Lys-Cys-Gly-Leu- Thr-Ala-Met-Phe-Arg
4. @ R war ohg e
_~Cys - Gly - Leu - Phe~
Lvs Arg
~Gln - Met - Ala - Thr —
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question
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Consumption of untreated corn as the staple food causes the disease, pellagra.
Pre-treatment of corn with Ca(OH); prevents this disease. Given below are
options listing possible effects of Ca(OH); treatment (Column X) and the
enzvmes affected (Column Y).

Column X Column Y
Possible effects of Ca(OH); treat- Enzyvme's affected
menl
A Release of Vitanmn B3 upon |1 Actvity of trypsin
Ca(OH): reatment
B Alkaline pH aids in diges- 11 Enzvmes of the TCA
tion. cvcle

e Ca mmproves bone strength |1 | Activity of NAD-de-
pendent dehvdrogen-
ases

D Prevents formation of ROS | v Activity of cathepsin K

Select the correct match relevant for preventing pellagra from the options listed
below.

. C-w
. B -1
3. A-11
4. D-u




e B 7 Rt & wEas Ry o &)

HATANE AFD & {TT AER & §9 # 3007 § Oawam A9 2 g
HFE & Ca(OH): &F WY YT - IUIROT H 97 & IFar & Ca(OH),
IO (FEH X) AT uwfag vesrest (FEH v) & gEafad uHE

e

>
)

> >
» w
A OBA W W NN = =

A X =AY
Ca(OH), 3T & Fexfa UMIRIE UEATEH
gHTT
A | Ca(OH); 399 9T B3 || fefeqa &r
&1 A= B feramefrerar
B gri pH uTad & ®WEEAT |11 | TCA 96 &
LT B TeATEF S
C | ca gRsat & o iii |NAD -
YT & ERESIECEE
feramefrear
D |ROS & BAWIFIdFEaT & |iv | FATET K Fr
feranefrean
Y T 7 Reet ¥ 9enn & ey F B sgge 59 BeE
& TIT HITST
1. L= iv
2. B-i
3. A -
4, D -ii




74 (703074

75 |[703075

Al:

A2

A3:

A4

Aspartate (Asp) 1s an amuno acid with the structure NH:-CH(CH:-COOH)-
COOH. Given below are biosynthetic processes occurring in cells:
A.  protein synthesis

B. de novo synthesis of mosine monophosphate and orotic acid
C.  synthesis of adenosine monophosphate from mosine monophosphate
D, glutathione synthesis

Which one of the following options correctly represents all the biosynthetc
process{es) wherein Asp is nvolved as a precursor?

L A only

. A.Cand D
3. A and C only
4. A BandC

TEATEE (Asp) NH,-CH(CH:-COOH)-COOH EI{=AT aTe Ueh THEAT 3T
& | Piffrerat & 25 arelr Sagesuer ufthad A= & o £

A S Feomor

B. HTEATHa AAGIThe HY HARITEH HFa &H1 Fd JGoT

C. HEATHT AARIEre ¥ URAAE AFwEhe & Haor

D. ToENAANA T GO

5 # 8 o w1 fOesg vt g weswor gfsar/aferarst, el Asp
UF QAT F w9 H uanfde & Fr wE I Far &

1. had A

2. Ac3mD
3. haa A AT C
4, A BRI C

1

1

2

2

3

3

4

4

Objective Question




The following statements are made regarding conversion of pyruvate to acetyl-
CoA going from glveolysis to citnie acid cvele:

moowe

Oxidaton of pyruvate to acetyl-CoA 1s reversible.

Pyruvate 1s transported mto the mitochondrion by a transporter.,

Pyruvate 1s carboxyvlated by pyruvate dehydrogenase.

Acetyl hpoamide reacts with coenzyme A to form acetyl-CoA.

The flavoprotein, dihvdrolipoyl dehvdrogenase, contaming flavin adenine
dinucleotide (FAD), 1s involved i conversion of pyruvate to acetyl-CoA

Which one of the following options represents the combination of all correct
statements”’

1.

y.
3.
4

A, Band C
B.Cand D
C.Dand E
B.Dand E

T HTHe ¥ fOfes e & Je O USFde & UiHies CoA F

FAI=A0T & FHeaew #F & 5uF &% 79 €
A
B.
C.
I

ofgfed-coa & UESdT &1 HEHRIoT afgadt 2 &

UTEFdT UF UNAEd SN HABOR H FAATHS adr &
ugRde EEeifaas e sEieafaga war

ofafes -CoA Taer & forr offfes PavaTgs, Sgveamsd® A (co-
enzvme A) ¥ ufafrar &am £

Tofad TS SEEEsiousd (FAD) IFd Femes,

ETSEge oIS [Selgloleis, Ulg®de & TiHieel CoA A FUlea{ol
# afFEa g g

o & ¥ FiF o1 ey Tt T FUST & ITH F AT &7

b oW

Al:

A2

N N = =

A BHT C
B, CHID
c, DT E
B, DT E




A3:

A4

A~ LW W

Objective Question

76

703076

Some properties of enzymes are listed in column X, and their kinetic expressions
are hsted in column Y,

Column X Column Y
Enzyme properties Expressions
A_ | Specific activity L keat' K
B. | Turnover number 1. substrate concentration at
which v=f Vuux}:f
. | Michaehs constant 1. Vi’ moles of enzvime
D. [ Catalvtic efficiency v. I ax/ Protein concentration

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

1. A-7i, B-1, =1, D-1v
2. A=, B-1, = iv, D-1
3. A-1v, B -1, 1 T D-1
4. A-1, B-1v, 22E0 D -1




TeSTEHAT & T O B FIH X F FEag O war § AHR sadh afas
yideafrdl & F697 Y & geag forar o &

A X A Y
UragH & 0T HiFegRal
A | fafice frafate . Kear' K
B. | &FaTatuT EEAT ii. | foFuTEew weea oW @
V={ Vi) 2
c. |#Esfow Buns iii.| USABH & Vi /AT
[ | 3c9I0T AT iv. Voo /OTETT HIEZAT

e & 7 olF o AFeg =99 X 3T =9 v & 7vg 73 mdr Feat
FZAWAT E 7

1. A - 11, B-1, C -1, D-iv
2. A -1, B - ii, C-1v, D-1
3; A -, B -, C-n, D-1
4, A, B -1, - 11, D -1
Al: 1
1
A2:2
2
A3:3
3
A4 4
4
Objective Question
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A researcher isolated chromatin from mammalhian cells and digested with
micrococcal nuclease in different tubes for 1 h, 3 h, 6 h, and 12 h. Thereafter,
DNA was purified from all the digested chromatin samples, and two independent
Southemn blot hybridization experiments were performed with probe-I and probe-
[1. The probe-I and probe-II correspond to different loci of the chromosome(s).
The mmages below represent the Southern blot hybnidization pattern generated by
probe-I and probe-11.

Probe-1 Probe-11
1h Jh 6 h 12 h 1h 3h 6l 12 h

Followmg statements were made to explam the results of the Southem blot
experiments.

Size of probe-1I 1s smaller than probe-L

Probe-I may correspond to the centromeric region of the chromosome.
Probe-1 may correspond to a hypomethylated locus of the genome.
Probe-11 may correspond to an euchromatic locus of the genome.

Sow e

Which one of the following options represents the combmation of all correct
statements”

Aand C
Band D
A only
B only

e Lad b o—




TR iERat & TEAATT Sl @ ®Efea w guew e it Rt
Afaaat & 1, 3, 6, 3T 12 gvet & B AEFwea ~gfFads @ afg
foram| geueaa walr wiRe wAfea a5t @ pNA @ afag e
H#R Ul (Probe-1) 3R ©iE-11 (Probe-11) & T &1 A3 HS =
ersfasEataa waier 5 a3 via-1 AR va-11 TeE & afaes favuet
o geafeyua 81 A B2 o3 fag o s oa-n g sooes R
Hee Tole paiaeEeaa ufasy & g &

Probe-1 Probe-11
1k ik i b 12 h ih ih ol ith

Al:

A2

A3:

A4

Hea =oie gt & oRomat & corem & or B wud gaw =

el

A UE-l11E AR UE-1 § o

B.  UE-l JVIHT & FIheod! &9 H Wedleud g Hbl ¢

C. wWa-1 @i & U pRuHuYEdes Aee 3 gHaeud & @6
&l

D WE-ll "ol & U gweEties T @ weafeud @ aFan &

e # @ fa W Reeu w3t ¥ sual & goa @ aufer g7
1. A#HRC

2. BHRD
3. @had A
4, &FaA B

AW LY = =
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A,

B.

28

The following statements were made about the structure of the 30-nm chromatin
fiber:

In the solenoid model, the linker DNA connects the consecutive core
particles.

In the z1g-zag model, alternating nucleosomes become interacting
neighbors.

In the solenoid model. 12 nucleosomes are orgamized into two separate
stacks, whereas 8 nucleosomes per turn make a single stack in the zig-zag
model.

H1 histone 1s essentially required as per the zig-zag model, but not as per
the solenoid model.

Chromatin fibers prepared with H4 hustones that lack their tails could fold
into higher-order fibers.

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

statements?

l. ACandD
2. A Band E

£ H A and B only
4. C and E only




30-nm arel dATeA I & 9 & I FH A O FYF 990 T -

A Sul-:nnidmﬁ,mﬁﬂﬁ.mmﬂ?ﬂ'ﬁ'ﬁM?l

B. Zig-zag AEl A, Thledld Hhicedd Hedledan! feeedal a=
e

C.  Solencid #AET &, 12 FiegmH a1 FTT-37 BT (stack) &
TATEYT T8 &, 9 [ zig-zag AT H 8 FicgdH Tig &
UF Hher =T g s €

D Zig-zag AEe & HFOR HI Feew sfaad sv @ smaws @
T, ﬁ:’ﬁauhnmdﬂlﬁﬁﬂﬂ?ﬁﬁﬁ'l

E.  Hdoldied H4 Feld ¥ = Afea I, 3=9 T & 0 A
aferd & "

e & ¥ @iF @1 ey 3 59 FYET § IA T UTET §7

. AcCcHRD
2. A BAHRE
3, hdd AT B
4. Fada C AT E

Al :

A2:

A3:

>
»
AR W W NN = =
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The following statements were made about cell cvele regulation 1n fission yeast:

A.

B.

A cde2d mutant cannot enter mitosis due to 1ts inability to remove the
mhibitory phosphate.

Weel consistently mamtains the Cdk m an active state, to maintain cell
s1ze durmmg cell cvele.

CAK (Cdk-activating kinase )-mediated phosphorylation of Threonine
161 residue of Cdc2 1s necessary. but not sufficient, for the Cdk to be
active.

Activation of Sicl in GI1 allows the evclin—Cdk that 1s present in the cell
to mitiate DNA replication.

sicd mutant exhibats activation of premature DNA rephication from fewer
origins and extension of the duration of § phase.

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

statements?

1. A.Band D
2, A Cand E
3. B.Dand E
4. A Cand D




fraea I & #I@ o Foeaa & o # 9 Fo Y9 aqw

A

D.

U cde25 3cOTdd], SHE SHAGI BIEhe & gera & ymRdar
& TNUT, GREI0T # TAY Ta L Tl

FIfdreRT = & She i F JFT A& a9 wmE F R
Weel HEIE d0F ¥ Cdk & U F@iFT 3gedqm F aard w@an
el

Cde2 & OO 161 3afIeE &7 CAK (Cdk -GiRFTFEY  FEas)-
FAETFT FIERIIARIOT Cdk & Tfha & & ow smaws &
Weg 9ATE 78§ |

Gl & Sicl & BREIOT, cyelin-Cdk & HFHT v &ar & AT fe
IR #F DNA & ufagfaetor & & o fmae war d
sic] 3euiladi, & 3gAT ¥ ¥ftuwa pNa ufagiasor &
\iergor @ gAtar & 3T S e f 3 ® Arefa s &

7 & ¥ o7 & AFew g 870 U= F 7R o AT § 2

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

Ad: 4

Objective Question
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AB3TD
A CHRE
B. D #HIT E
A C3ITD




In the context of signaling, the enzyvme protem kinase C (PKC) depends on
multiple molecules for 1is complete activation. This activation depends on the
presence of:

A.  phosphandylserine at the inner leatlet of the plasma membrane.

B. Ca~

C.  phosphatidylethanolamine at the inner leaflet of the plasma
membrane.

D.  diacylglycerol present in the mner leaflet of the plasma membrane.

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

molecules?

| A BadC
2. A.Cand D
3. B.Cand D
4 A BandD

TR i Ted # veAEs uide wEaS C (PHC) $9E qoT ofegor &
forr fafay s o B e &1 o giego, sad sofrefa w
it o &

A vz=w Bl & wiealE U9 W GiekcEEaaie &

B Ca' &#r

C. ugsy el & WeaTiE 09 U B Easdaarde

D ugew e & WEAe 098 U7 SEUHEAA A Bl

fore & & ol9  Roer Wl w8 3ot & gow @ avfen &7
AB¥RC
AC¥RD
ECHRD
AB#RD

o

Al:

A2

A3:

A4

AR LW W DN = =

Objective Question
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Match the eukarvotic cellular organelles hsted in Column X with thewr tvpical
function from among those listed in Column Y.

Column X Column Y
Organelles Function
A | Golm (1) Ribosomes assembly
B. | Nucleolus (11) | O-linked Glycosylation
C. | Peroxisomes (1) | Site for ipd svnthesis
D. | ER {1v) | Oxygen utlization

Which one of the following options represents all correct matches between
Column X and Column Y7

1. A-(iii),  B-(iv).
2 A-(il).  B-(i).
3. A-(11). B-(m),
4. A-(in), B-(1),
TEH X # goag FY 73 gheedrg HINRT I @ 3ad THH Y

# gtaw e o faflee &gt & agea gafeg fifaw |

C-(11),
C-(1v),
C-(1),

C-(1v),

[-(1)

D-(111)
D-(1v)
D-(11)

A X FHHY
I G|
A T (Golgi) () | TEEEYAT @ W
B. |¥fea () | O-gEeTe TSRS BT
C. | gIiaaET (1) | g@T HIAYOT F TUH
D |ER (V) | HTerETsa &7 3OO
e & | ol o1 Oeew =299 X 3T =785 v & v af g8 et
&Y ZATAT 7
| A-(iii),  B-(iv). C-(ii). D-(i)
2 A-(ii),  B-(i). C-(iv), D-(iii)
3.A-(n). B-(mm), C-(1), D-{1v)
4. A-(1n), B-(1). C-{1v), D-(11)

Al

A2

A3

01
1
12
2
13




A4

3
14
4

Objective Question
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In eukaryotes, microtubules and actin-binding proteins mfluence the dynamucs
and orgamzauon of the cytoskeleton. Match the cytoskeleton-binding proteins
hsted i column B, to actin or microtubule mentioned in Column A. and their

function from those hsted in Column C.

Column A Column B Column C
X. mucrotubule | (1) ketenm (a) filament cross-linking
Y. actin (11) tropomodulin | (b) severs filaments and binds

(111) tau

(1v) gelsolin

(c) prevents assembly and

(d) only severs filament

to plus end

chsassembly at minus end

Which one of the following options represents all the correct matches between
columns A, B and C?

E.
2.
3.
+.

X-(w)-(c),
X(ii)-(a).
X-(11)-(a),
X-(1)-(d).

X-(m}-(b).
N-(1)-(c).
X-(1)-(d),
X-(1v)-(a),

Y-(1)-(a).
Y-{1v)-(c).
Y-(ii)-(c),
Y-(11)-(d).

Y-(11)-(d)
Y-(1m1)-(b)
Y-(1v)-(b)
Y-(n)-(c)




gheedral A, eRetonrd AT Uides - A U, St @
Tfadt HT §I=EaT & uHag g &, 9 B F gEge Fiiedet
TG WEET & TOH A H Ulded HYAQr HEFSToT JUT TEH C A
gdtag 3a¢ FE F ¥y gATAE T |

T A TEH B HHC
X. geAafeem () Ffaa (a) fords-au=r a9
Y. ufdesd (it) SrareEgieE | (b) JgHt & Fear § AR
(ii) 215 vAT=FE BT g 9y
(iv) FeTHTToI AT &

(c) HOTeHA® 8T W FAE
HR formra & T g

(d) Fae SIHT F FEAT El

foee # & ol @1 Taen 599 A B 3T ¢ & 99 wfr wdr et

&Y AT ¥ 7
53 X-(vi{c), X-{m)-(b) Y-(1)-(a). Y-{n)(d)
7. X-(iHa), X-(i)-(c),  Y-(iv)-(e), Ye(iii)-(b)
3. X-(u)-{a). X-(1)=(d), Y-(u)-(c). Y-(iv)-(b)
4. X-(1)-(d). X{1v)(a), Y-(u)(d). Ym)-(c)
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question
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The following statements are made about the E. coli SOS response to DNA
damage:

A.  RecA-DNA filament complex stimulates the autoproteolyvtic activity of
the Lex A repressor.

B. RecA 15 activated due to the blunt ends of double-strand breaks caused
by DNA damage-inducing agents,

C.  The SOS response includes the activation of synthesis of translesion
polyvmerases.

D.  The destruction of LexA promotes synthesis of photolvase, which acts
along with RecA to reverse the pyrimidine dimer formation process,

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

Aand D

Band D

Aand C

Cand D

A FT FUF E. coli & DNA 83 & SOS HFRAAT & I # a0 73

A RecA- DNA &d HFd, SHAGN LexA & FaUIKAHTEHSH I
forar @ ofta @ar &

B. DNA ST 9 FE & FIor a9 ©-FE (double-strand) TSl
& $g 3 & TR RecA HRRT &7 €

C.  SOS HFRRAT A TIHATNA Ulel AT o HANUUT & HihIoT
AMTHS BT &

D LexA & ey wWiEiamsds & A@AUor & gaar & S &6 RecA
F my TR o F ga9a & o & =@ Fa §

fomT & @ T o1 ower ooft v Fuat & oo @ ofar #0

AFR D

B3R D

AFR C

c 3T D

4wl =

B W Py

Al: 1




A2:

A3:

A4

AR, LW DN

Objective Question
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The following statements are made about telomeres:

A.  Telomere-binding proteins (TBPs) are beheved to shield telomeres from
the cell’s DNA repair machinery, preventing them from being recognized
as double-strand breaks.

B.  Telomeres in human cells are repeats of TTAGGGG sequence that can
extend upto 150 kb, which are replicated by the action of TERT in
actively dividing cells,

C In differentiated cells, telomerase 1s mactive, leading to shorteming of
telomeres over hundreds of cell divisions, damage 10 ends of
chromosomes, and eventually apoptosis.

D.  The persistence of telomerase activity in several cancers allows the cells
to continue to proliferate.

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

1. A and C only
2. A.Band C
3. B and D only
4. ACandD




AUTHATET F IR # FF FuF FE 7 €

A A 1§ TF qOTHAS-HTEE WS (TBPs), HITAST F DNA
I gur gomel & IUTHATE @ a9 g £ A =W O
3@ fg-T28 WUEl & 918 Ugde J9 § a9 §

B. HEa @ # OEAT [TAGGGG s & FHEad g, A
150 kb d&F &Fd & Had &, A & @pg 9 7 Qwfaa 2= aeh
PRt # TERT & BT o ufRea B £

c. Taafea H@EEH # qumEE [t g € R dez R
frursrat & e qUTHITET B TYET FIAT &, qOTHAT & AT
F Hfaaes & ¢ AR AaT: vreifEE & g

D &% FeEy # AT T Faa ranfear, St @
faramor Srf s & wgHEfA & g

e & ¥ ofF ¥ ey w93t 78 a5y F o o i &2
1. @had A 3T C

2. A B3IRC

3, HaF BT D

4. AcHzD

Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4
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The Lacl and TrpR repressors bind with their ligands allolactose and tryptophan
respectively. resulting mn alteration of their DNA binding properties. The
following statements are made about the mechanism of Lacl and TrpR. binding
with DNA (operator) and regulation of gene expression i £, coli.

A.  Allolactose binding to Lacl leads to its poor binding to the /ac operator
whereas tryptophan binding to TrpR leads to 1ts better binding to the #np

operator.
B.  Allolactose binding to Lacl leads to induction of Jac operon, whereas

tryptophan binding to TrpR leads to repression of fip operon.

C.  Binding of allolactose and trvptophan to Lacl and TrpR respectively,
leads to repression of their corresponding operons.

D.  Binding of allolactose and tryptophan to Lacl and TrpR respecuvely,
leads to activation of their corresponding operons. However, in frp
operon regulation, availability of trvptophan also results in attenuation-
mediated transcriptional termination leading to an overall effect of
repression of irp operon.

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

7 A and B onlv
2. B and C

3. Cand D

4. A.Band D




Lacl #X TipR EAGPRI TAA: 348 Tolial Uoiedela H Emeimia

B aE B 8, TRUTHAT: 396 DNA Haeua & st & ueaaaa

BT ¥ Lacl 3R TipR & DNA (Haes) & @Y a=ua &1 gonell A7

E. coli # S AWl & @7AS & ail # 4 8 F9a &g T ¢

A UHTECS & Lacl & YA ® SHEAT lac TATeRh & @Y
&fror smaeys g &, SafE TIwia & TipR A 3asya Ea
rp WATORR & WY dgc a=4d Tl &

B. Udldaes & Lacl 8 U fac TS & OffF &ar &
Sidieh EETdhia & TipR ¥ Haa"a np AU DI GiAd
T B

C. Udeaeis R fewetwia & #AH: Lacl HT TipR ¥ 3a=44,
T HIG AL A SfHT aar §

D Udldgers dAR T &1 HHU: Lacl 3T TipR ¥ HE4,
I T AT & JRAG0T &l © | Fdfd op 3OS
fAraa A, Rewis fr sueeuar F wasgea sfroe-aftag
HAEIT WA, np I & TH @AY 239 & Ufaaried
T B

s # @ otF W Rwe W ¥ Fuat & A F aar § 2
1. Fad A HT B

B #HR C

CHTD

ABIRD

e

Al:

A2

A3:

A4

AR L WD N = =
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Bacteniophage 2 and P1 are both temperate phages. Which one of the following
statements made about these phages and their Ivuc and Ivsogeny cveles in £
coli 1s INCORRECT"

Both the 4 and P1 phages are double stranded DNA viruses.

In their lysogenic states m E. coli, while the 2 phage mtegrates mnto the
genome, the P1 phage remains as a low copy number plasmd.

In their lysogenic states, both the 2 and the P1 phages are

integrated into the genome n E. coll.,

4. In their lytic cycles, both the phages occur in plasmud forms in E. cofi,

STATOIHATET 2 HIT P arat gaa sl (temperate phages) &) B #

¥ FitF T FU9 g7 ORIl g 356 E coli & 799 HT §ATIAF

TR & AL A Teld &7

1. gE . vd p1 aas Bises DNA arer g €

2. E coli B S GaTSas HaEwr # o ). faush g #
AT & T &, P ash B uiaea gw cnfeas &
AE A E |

3, HATHAE HIEAT H A 4 T o RESh £ ocoli B wEE A
BHTETE & AT &

4. FTS Tt A, AT S, £ coli A taioAs & raEarst A
o J £

[ =

I._‘

Al:

A2:

A3:

A4

A ObA W WD N = =
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The following statements refer to factors regulating the hidelity of DNA
replication.

A The 57 to 37 exonuclease acuvity of the replicative DNA polymerase.

B Imbalanced intracellular concentrations of the four dNTPs.

C Increased mtracellular concentrations of INTPs resulting in increased
mcorporation of INTPs during DNA synthesis, which are not easily
removed by the polvmerase’s proof-reading activity.

D. Removal of incorrectly incorporated nucleotides bv the mismatch repair
system.

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

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

DNA gfagiaster &t Havaar & @9 &l a™ el & an #

et wua € |

A ufdpfasal DNA Ol &1 5 to 3' ToFAgfFads
AT |
I ANTPs & HT:FIAPT TeaadlH H FHIAA|

C. INTPs & @1 §§ 3ed-HUNT Hegd! & FoFa®y, DNA
HeogoT & SN, (NTPs & BHGUS 98 AT &, A b
Ui A FE 9T A gRT T ¥ ger JE
EIcky

D. FYTHAS Hd YR UMl gRT Ieid FAfAfRd #gfaaraesst &l
werEr |

e famedr & & oiF T T FYAT & IIA 7

1. &ad AR D

B, C 3T D

Fad B AT C

A BIHRD

A ad b =

oW o
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A2 :

A3:
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2

Lad

A OBA W W NN = =

Which one of the following statements 15 correct in the context of erythromyein-
mediated mhibition of protein synthesis in bacteria?

Ervthromycin inhibits protein svnthesis at the step of elongation. but 1
nonetheless allows translation of the first few codons.

Ervthromvcein inhibits protein svnthesis at the step of elongatnon, and 1t
prevents formation of even the first peptide bond.

Ervthromycin inhibits formation of the translation imtiation complex.
Ervthromycin is toxic to bacteria because it results in mitiation of
protein svnthesis with elongator tRNAs.

SravpHt # viramsfaa Aiftag WéE @9 & H@eAT & "l A
e & & ot oy @ B

oiumefom, difls geeluor @ & & =T v Oar &, g
7% T 3 upel T @ElAl & FFAES B HGHG Bl ¢
TRYAETAA, Uiee e &7 & & 940l O 6l ¢ AR
IE @ T g7 uuE dwEs o aad @ Adar &)
TRAERE, e IRAE §ATE & AT B dar ¥
oRaieEfae Sharpst & fw fiter gar &, Fits s
Feeasd SEdId (RNAs & §RT Uleld H3d90 & ARHAA
g &
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Following statements are made regarding the roles of complement components
I Ity

A

B.

Binding of complement components to antigen presenting cells decreases
their phagocytic ability and modulates cytokine secretion.

Complement components enhance the B cell-mediated immune response
by increasing the avidity with which a B cell binds to a complement-bound
antigen,

Immature T cells are protected from the natural antubody and complement-
medhated lysis by provision of addinonal sialic acid residues on their cell
surface glycoproteins.

Binding of C3a, C3a and C3b to their respective receptors on mature T
cells inhibits their growth, differentiation, and survival.

During the contraction phase of the immune response, excess lvmphocytes
that were made durmg antigen-induced expansion are eliminated by
apoptosis. with the help of Clq complement component.

Which of the following options represents the combination of all correct

statements:

1. A, Band C
2. A CandD
3. B.Cand E
4. B,Dand E




ufaReT 3 gAEE g2 A qfFw & A A e Fo FuT w3

£

A

HAYIH e & HidsAed UEaTdeds BIARIAT & WY ATIeU=, Sech!
HTFOIF FADT H FH FAT &, AT TESFEEA & @O &
cqafeyd & 2

TAYIS Uedh, TISISHAT & J& &, B Hffar Jfeaa ufawer
FAfRTT & @ & §, [Ed T 'F B i, RS- HEE
uiaaa ¥ a9 JET &1

yufaea T ®ffEd, 3% FIfEeT THag TaEeudEr #H
yfiafea wafiee fofew 3ve & g, oga gl v
TAQES ACdd o aa ¥ a9 T6d £

C3a, C5a AT C3b & 39 ultusa T FHifYEHT ov e miwat
¥ Haeya sadr gie, fAdEs it soaefaar & #efda &t
gl

ufeReT Ffha & FFaa HTE F A, HafEa FHeeny 3
fr ufasa oftg war & s 79, g TAgEE geF & TEgan
¥ O @E & g2 o I g

T # ¥ &l @ fAwes 730 v 7y & FH @ T §
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3.
4.
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Some higands/sumuli that operate through G protemn-coupled receptors (GPCRs)
are histed in column X, and the most common effectors through which they act
are hsted m column Y.

Column X Column Y
Ligands/stimuli Effectors
A. | Serotonin | Phosphohipase C
B. | Acetylcholine 1. | ¢GMP phosphodiesterase
C. |IlgE-antigen complexes 1. | Adenylyl cvclase
D. | Light iv. | Potassium channel/Adenvlyl cvelase

Which one of the following options represents all correct matches between
Column X and Column Y7

l. A-1; B- i, C- i, D- v
2. A-11; B- mi: C-1v; D-1

3. A- 1t B- v, C-1; D-u
4. A-1Iv; B-1; - i D- m




TO Feaval/3oe St 5 ¢ Wés gfRa amér (GPeRs) gRT Fenfora &
€, 0¥ X # gUae € 3N mauEeT aeamel (effecrors) ToEd g @
& S E, =N Y F gEee R o E

| A X EH Y

| HelTdl/Seaad HaSamer

!ﬂ grrefEa L | GTERTETENS ¢

iﬂ UHEE AR . | cGMP Wr;m

. |1gE -ufasa watE u. | vdiAEd WEFad

D. | ST . | dRRmE dFe/daaEE
| AT

foee & ofF o OoeT T8 X 3R &89 v & 9 @ ger FeEr
& ZATET &7

. A-1; B- u: C- m; D- iv
2. A-11; B- 11, C-iv; D-1
3. A-m; B- 1v; =1 D-1
4. A-1v; B-1; C- 11; D- 11
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4
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The cveling of monomeric G proteins, such as Ras, between active and inactive
states 15 aided by accessory proteins that bind to the G protemn and regulate 1ts
activity, These accessory protems include GTPase-activating proteins (GAPs)
and guanine nucleotnde-exchange factors (GEFs). The following conditions
refer to different states of GAP and GEF proteins:

A, A non-functional GAP

B. A permanently acuvated GAP
8 A non-tuncnonal GEF
Lk

A permanently activated GEF

Which one of the following options represents conditions/states that might
cause a constantly actuvated signaling cascade?

I. Aand B
2 Band C
3 Cand D
4. Aand D




Ras St Usdhodn G WEET &1 @fey 3R Afsy saonst & 4=
TEOT, G U § a°9 i arell Qs uidEr & \@aar ® g
sHh Afaf™ & FaEa Far {1 59 @ Ui # GTPase-
HIRHIT UIEE (GAPs) R T3 =riaadess ~ [diaaa was
(GEFs) anfae &1 5= o GAP 3R GEF wid=t Fr ffes saresd
N Seatld ad &

A TEF HEEE GAP

B To T ¥0 H @R T mam GAP

C. Ud e GEF

D Us ¥ F9 H @hRg R T GEF

T & & ola w1 faoey 39 YA/ yErn St ¢ o &
Thdd T # TaR GfehT 1@ T@ar §7

1. A3xxB
2 B3R C
3. C3RD

4. AdTD

Al:
A2:
A3:
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The following patterns of gene expression were obtamed after activating Notchl
receptor with two different ligands DII1, and DII4.

D1 Dl
DI Dil4 'ET ] T !‘“‘.‘“
% E : =3
Tima Tims

Moteh 1 Notch 1

Hes1 Hoy1

Which one of the following statements depicts the correct interpretation of
observations?

1. The Notch pathway Ligands DI and DIl4 both bind 1o the Notwchl
receptor but actuivate different downstream effectors with similar
dvnamics.

DIl induces sustained responses, which preferentially actuvate the
transcriptional target Hesl.

=

5 DIl4 induces pulsatile responses in response to NICD, which are
required for activating Heyl.

4. The Notch pathway higands D111 and DIl4 both bind to the Notchl
receptor but activate the downstream effector NICD with different

dyvnamics.




Zt fi= waeat Do, 3 DO4 TR Nocht T & wivgo & ovoe
forer uamt & Sher afdenfs oo @

Ei i

o s M[C.

e # B ol w1 oys, odsot & s ogrem o e &

1. Nowxh 9% & ZET v DI MY DY, Notch) T # ImES
Y ¥ P wae AT & RfdeT sepaw O @ atea
FAT &

2. DI waa uiateandd @& ofte & & S ahoangEs e
AET HesiPr ATRT HAT E

3. NioD @ wiafen & pne wiEthe ufafem & ofta o & &
foF Hev! & wftrgor & fv srmas 29 &

4.  Noich T¥ & ZET Fa9d DI @Y DI4 Notch! T & HEL
B ¢ feg, Rffes afr & sewae o NicD @ afes
AT &

Al :
A2:
A3:

A4
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ERKS 1s a MAP kinase that i1s activated upon phosphorvlation by MEKS.
MEKS binds with MEKK2 when co-expressed. HEK293 cells were transfected
with plasmud encoding ERK S, along with plasmids encoding either MEK S
alone, or MEKK2 alone, or both MEKK2 and MEKS, or both MEKK2 and
MEKSAA (MEKS mutant). Lysates of transfected cells were analysed by
Western blottiing using anti-ERKS antibody as shown below:

a0 W
& & & o~
K K ¥ &
—— "L phospho-ERKS
L = -
= Sl - +— [RKS

From the data m the figure above. the following conclusions were drawn:

A.  Full actvation of ERKS requires both MEKK2 and MEKS.

B.  Phosphorvlation with MEKK?2 alone suggests that it can activate ERKS
without MEKS.

o Difference in the levels of phosphorvlation with MEKK2 alone and
MEKK?2 + MEKS 15 due to more phosphorvlation at the same site.

D.  Phosphorvlatuon wath only MEKK2 transfection suggests that it mught be
associating with endogenous MEKS to get partially acuvated, leading to
ERKS phosphorvlation to some extent.

E. MEKSAA might be a dominant-negative mutant of MEK 5 which prevents
signalling through active. endogenous MEK3.

Which of the following options represents the combinanon of all correct
statements?

A Band C
B.Cand E
C.Dand E
A Dand E

Y R







ERKS TeF MAP et & &1 6 MEKS & wERi{feeer ot #ieg
BT ©1 MEKS, MEKK2 # g 8id1 &, 9 3 Hedi#cgad gidr ¢l
HEK293 ST F ERKS &1 $ica e O CAllo A & Try-Tmy
I @ MEKS 3, a1 MEKK2 30Fa a1 24T MEKK23T MEKS, &
gl MEKK2 3T MEKSAA (MEKS 3c9fad!) & $ed i

grel CATTEAE H UREGTAT fRar 717 OREGAT ST & Houedl
(FTEHE) FT TFA-ERKS Ul &1 3uAhT 7 §U e cemfesr gnt
T e Reafta e .

42 4’;’;
o & o
o e o 4
& & & ¢
S -'j— Phospho-ERKS
e s -_— - ERKS

B v @y & uefia gaant 8 B Al @ee o

A ERKS & #yeT ®frgor & fow MEKK2 3w MEKS &0 smasas
el

B.  ¥&el MEKK2 gRT WBIERITeNaol, 98 aaiar ¢ & 98 ERKS
& MEKS & faar wfhg &7 @han &1

C. MEKK2? el HW MEKK2 + MEKS g1 weeifeer &
T & Hed] Teh o] FA (sire) H TATET BIEDILTIEIT & DT
g B

D @ad MEKK2 UREHRHAU gRT SIEGREEor aaar & & sfie
w8 & v ag 3gea MEKS & @/ §a€ & §6dT &,
S ad ERKS &7 A9 wrEniiele<or aar &

E. MEKSAA, MEKS &7 usrdl-HomcaAs (dominant-negative) Scufiadt
W HEar g A1 T aheg sweganfd MEKS & R Hdaa @l

Tl &l
e # @ la @1 fwey w3t @ FyaT & A H S {2
1. A B3RC

> R rdabTE




- [ 1 T T ¥

3. CDMRE

4. A DINE
Al: 1
1
A2:2
2
A3: 3
3
A4: 4
4
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The recognized family of PR proteins in plants and their activities are listed in
columns X and Y, respectively.

Column X Column Y
Proteins Activities
A. |PR2 Ii. B-1.3-glucanase
B. [PR3 1. | chitinase
C. |PR6 ui. | proteinase mhibitor
D. [PRIO 1v. | nbonuclease-hike

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

A-1, B-m, Cav, D-n
A-, B-n, C-am, Dav
A-mi, Bawv, C4a, D-u
A-v, B, C-i. D-mn

de el b =




greut # PR M & HIHAT FAF (recognized family) TT SFHT
frarat & R |10 X 3T |19 Y 7 gEes e oo §

A X FHHAY
W feramat
A | PR2 Lo | e, 3T
B. | PR3 .| FrEfeas

C. |PR6 u. | g HEHAF
.

PRIO V.| Edegfaeds B 1%

T Ao ol o faoen, T899 x v mEn vy & &9 g a8
fEremaT & Ztar & 2

l. A-1, B-mn, Cav, D-u

2, A-1, B-u, C-m, Dav

3. A-in, By, Ca, D-n

4 A-v, B4, C-u, D-an
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4
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Following statements are made regarding amimal development:

A.

B.
.
D

The cell 15 first specified towards a given fate, suggesting that 1t would
develop mto this cell type, even mn a neutral environment.

Holoblastic rotational cleavage 1s observed n tunicates.

Infolding of sheet of cells 15 called ingression.

Conditional specification can be observed in sea urchin embryos.

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

statements?

I, Aand B
2, B and C
3. Aand D
4, Cand D

gTfor faore & arf F B oua o T8 §)

A

FH e T g wa FEfe & 3w ARt e & S
gorar & 6 9% U FeEy araraer # O, g FIfde e A
fetaa gefh
@%ﬁ?ﬁqﬂﬂ?ﬁaﬂﬂmﬁ{mnimms}ﬁmmﬁl
FEHT f T FT AT HIFAT T

e fafdreear, T 319 & Hoint & & 51 " B

e & @ o5 o g, a o8 Fust & T # wwilT & §r

Lo B3

Al:

A2:

A3:

A4

AR W W NN = =

AFRT B
B 3R C
AFR D
c #T D
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Transforming the neural plate into a neural tube 1s an important event towards
the formation of central nervous system, in which the following sub-events
might take place:

A

In primary neurulation, the cells surrounding the neural plate direct the
neural plate cells to proliferate, invaginate and separate from the surface
ectoderm to form a hollow tube.

In secondary neurulaton, the neural tube does not anse from the
aggregation of mesenchyvme cells into a solid cord,

The morphogen, Sonic hedgehog. that 1s expressed in notochord, 1s
required for induction of floor plate cells in the neural plate to form the
medial hinge point.

In mammals, secondary neurulation begins at the level of sacral
vertebrae.

In mammals, the primary neurulation forms brain regions while the
secondary neurulation takes care of forming rest of the central nervous
system from neck to tail.

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

statements”

1. A CandD
2, A BandE
3, B, Cand D
4. C.Dand E




dfE wie & dfFe afee 3 SueaIoT Fea df e aaa & f@w os

Aecaqy! el ¢, fows @9 su-gead & 551 &

A watHE dfema § T e a9 & e 066 e #&
9 TAE ¥ Hew g & [dy & {1

B. Tadue afea &, dfs afew, 3w o9 # A9cas
FIfIFt & FATT F 3cu= A9 2t

C. wEaaed, @ifas e, S 6 gretes] # sffeasd @ &,
Aead fes g aare & faw dfe e 3 v wie
Fifdrrst & uada & BT smags A9 B

D FaauiE # Bdoe aEwma B sdFE F |\ W e
o &

E.  FaauiEr & orufas e, aftas & aeit & aq.mr g
Safes Gead dRead, dar & ges a6 a2 §r e JhEa
a9 & JHmT Far g

A # 8 @9 @ feey a3 58 a3t & A & wwilia & e

ACHRD
A B3R E
B, C3RD
C, D3R E

Bow o =

Al: 1

A2:2

A3:3

A4 4
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The following statements are made regarding the amphibian early-embryvonic
development:

The Nieuwkoop center cells are mesodermal m ongin.
Chordin, Noggin and Goosecoid are secreted by the Organizer.
The default fate of the ectoderm 1s to become neural tissue.
BMP levels are high in the presumpuve dorsal mesoderm.

CnweE

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

statements”

1. A BandC
Z Cand D

3. B and C only
4, Aand D

T & wRFRE o fAem & Tt # e s o T E

A Tagu few Sl (Nieowkoop center cells) FOTHE Soara
& g

B @i, e 3N TR, Fee § aRE 29 8

c. amgax BuRe B afe 5o & e &

D BMP & & FEIfIT qeim AuaEs # 3= 29 &

o # & ofF @ faee 7l 78 Foat & TF o TeiiT ST 87

. ABINC
2. c3¥xD

3. Haa s AN C
4. AdTD
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The following figure represents the interaction between different blastomeres in
a 4-cell stage of €. elegans embryvo:

Remove P2 Normal Move P2
@E@
&E&h i 1 ﬂi‘x &Eﬁ
MS fate E fate

Adapted from work by Bob Goldstein

The followimng statements were made regarding the above:

A The fate of EMS blastomere 1s autonomously specified.
B.  The default fate of EMS blastomere 1s MS cell lineage.

C.  Conditonal specification can be observed in the development of E cell
lineage.
D.  Assuming that a receptor needs to be activated for E fate. a C. elegans

embrvo where the receptor is constitutivelv active, 1s likely to develop cells
of E fate only, in all three of the above cases.

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

1. A and C onlv

2. B and C only

3. ABandC

4. B.CandD




A B 7 Ry @ tSieeE & HOT fr 4-HE yaEwr 7 RAfdes
PREWE B HegQearar & WEiia &ar §:

i ] £ G

Adempted from work by Bob Goldsisin

IUlleg & g & B ¥ Fe 7Y

A  EMS ®tews & F9Y, mma s @ Rk e &
B. EMS semz & Buifa Eafa Ms e aaraet &
c. suafos faRcdetor, E ity dumast & faerg & 2@ =

el & |
D. T AEq gC fh EAAfa® fOw o ot & |fehgor & smaeasddn

g & U @ vHEeEE & o Sed o =6 ¥ §feg
grar ¥, sutes mafr A et #F wEemT., daw ERafE dr
IfIrerrait o frefaa wear &

T & & ofF @ ey 7t o8 Fyat & oA FF g &

Tt 7

1. aa A3 C
2. @ad B IR C
3. AB3RC
4, B CcHTD

Al: 1

A2:2
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Followmng statements were made regarding regeneration m different organisms:

A

B.

.

D.

The regenerating blastema cells in amphibians retain their specification
even when they dedifferentiate.

A transgenic Hydra when made to misexpress fi-catenin will show
numerous ectopic tentacles.

In Planana. if the Wnt pathway 15 activated, then the posterior blastema
would regenerate a head.

A regeneraung blastema 1s formed in the mammalian liver.

Which one of the following options represents all correct statement(s)?

1
2
3.
4

A only
C only
B and C
Cand D

fofdes Shal & goaaa & an # @ Fua & 72

A

D.

SHTE A YAeadgd WATH BIHARE  (blastema cells) HTAT
faftrear & aamd T@a €, o g fF 59 3 ARt adr
phefas & Fegor Hfheafr & aon aREE wEEl, WEd
yruae i wEiig & 2

o # #fe Wm 9u @ReE fRaT S0, 3@ Ui uHGH @
gHsad U 8T & Sar gnm |

U ASAAed YHGH, TAAUN § TFa # a9 £ |

A & O FlF o sy 73 58 Fua/FYuaT F 2T &7

B owor
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Genetic screens for mutants affecting development of leaf tnichomes have led to

the discovery of genes regulating trichome patterning - especiallv trichome
density and spacing, as depicted in the figure below.

(from Tz of al, Plant Physiology and Development, 5% adition)

The following statements are made m this regard:

A, GLABRAI (GLI) mutant plant will show fewer or no trichomes.

B.  Cells that form trichomes strongly express the GLABRA? (GL2) and
TRYPTICON (TRY) genes.

C.  TRY protein acts as a positive regulator of trichome cell differentiation n
the surrounding cells.

D.  Addinon of exogenous JA will reduce the number of leaf trichomes.

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

statements”

1. Aand B
8 Band C
3. Cand D
4. Aand D




qut 337 & Ty w UM S9 g Seaiadal 1 weafis s
BT T ufdsger, fYa: 95 990 3R Feaues, & R &=
arelt Sl 1 @ra & g &, S A B o Ry # e v §

(fromTalz et al . Mamt Physiology and Devel opeent, 6" editi cn)

=y Hed # T oua & T £

A GLABRAN(GLIZAuNadl ot &5 % uweffig som, o 3=
wefdia S8 S|

B, HIfderd St O aerdt §, 3©9 &1Far ¥ GLABR2 (GL2) 3R
TRYPTICON (TRY) Shal & Hifcaaa & &

c. ufEy #affest & TRY 0d=, OF FfPE R & yaeHEs
Sarss & o3 & & §

D afEsda JA & I, oot QA §r FEEr F FF F S

fara 3t @ @l a1 Reea @ w8 Tt & A @ uefia F 2
1. A3TB

2. B3R C
3. Cc3RD
4. AFRD
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Given below are the list of abiotic environmental factors (Column X) and their

primary effects (Column Y) in plants:

Column X Column Y
Factors Effects
A, Water deficnt (1) |lon cyvtotoxicity
B. [Salinity (i1) |Hypoxia to the roots
C. [Flooding (i1) |[Photomhibition
D. F-Iigh hight mtensity ~ |(1v) (Water potential reduction

Which one of the following options represents all correct matches?

L. A B (ii) C (iii) D (iv)
2. Av) B (i) C (ii) D (iii)
3. Adi) B (i) C (iv) D (iii)
4. Afiv) B (iii) C (ii) D (i)




e yafos gotarof aest (B8 X)) 3T 395 uidt & wrufas garat
(FEF YY) T e & .

FHH X HH Y

FE T
A S TG (1) |3rae FrefeaTeFaan
B. [FEoTEr (1) Tt F HTHFETAT
C. [Focaad (1) eIy
D. =9 U@l daar (V) (Fe fawa & 7

T # ¥ o9 o TUeeg g3t gfr Feat o e &7

L. A (1) B (n) C () D {1v)

v 3 A (1v) B (1) C (n) D (1)

3. Ali) B (i) C (iv) D (i)

4. A(v) B (1) C (n) D (1)
Al: 1
1
A2:2
2
A3:3
3
A4 4
4
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The following are certain statements regarding the PSII electron carmer during
the light reaction of photosynthesis:

A

B.
B

=0

R

The first electron released from reaction centre P680 1s transferred to Qa
to produce a plastosemiquinone.

Q4 18 the mobile plastoquinone.

The first electron transterred from Q4 to Qg converts Qg mnto plastosem-
uinone.

Qg 15 tightly bound to the complex and 1s not mohile.

lich one of the following options represents the correct statement(s)?

Aand B
Band D
A only
C only

Tl Heagor &t gty dTATRAr & S psi seteee Haesa & Al
# 7 oo I €

A

D,

T COCIHAGgAA & 3eued &, ATHiRAT P P680 |
AFA UYH oG, Qu B FYATANT BT gl

Q. T T TAOFedgaa el

Qs ¥ Qp B FUATANT TUH Folrgrd, Qp B

AR IATgEE # uftafda & &
Qs TEAYdS HATE § Hag & £ 3T o= & g

e # ¥ o9 71 fooey 78 Fua/FyaT & ST &2

1.

2.
L
4.
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The following statements are made regarding the nitrogenase enzvme involved
mn the reduction of atmospheric mtrogen to ammonia;

A.  Nitrogenase enzyvme 1s composed of two components: dimitrogenase and
dimitrogenase reductase.

MoFe protein component 1s a homodimer.

Fe protein component 1s dinitrogenase.

MoFe protein contains the active site metal cluster where N; binds.

Fe protein delivers electron to MoFe protein component in a reaction cou-
pled to the hvdrolysis of MgATP.

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

mono

A BandD
B and C only
C.Dand E
A.Dand E

BB
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AIAVEAT AR B HF DA F HIT9Ta Fa # WA,
AEgIee Teaed & 9N H A Fus €

A

AR teaew & uewt ® AT gar ¢ A e
AR sEEEas Rewes

MoFe WIS ©edh UHh HHIgTF ol & |

Fe WAl O EaSela=l aldl & |

MoFe WIEH, BT Ui T[S HT (active site metal cluster) arfra
FTAT & FE N, G g &

MgATP & FIHTHEA ¥ AT Tk fohar & Fe WA, MoFe
WIEIA T & Soldeld Uald &ia! &

fee # & ol &1 Few i 98 Fua & o7 & 9ESfia &

e 7
1.

-

e

>
S}

> >
» w
AR W W NN = =

estion

A BIHRTD
Faa B 3HT C
C, D HT E
A D3R E




Sucrose-phosphate synthase (SPS) and sucrose-phosphate phosphatase (SPP)
are two kev enzyvmes involved in the biosynthesis of sucrose. Following are
certaimn statements regarding these two enzymes:

A.  Fructose-6-phosphate 1s one of the substrates of SPS enzyme.
B.  Fructose-6-phosphate and UDP-glucose are the substrates of SPP en-
zyme.

C.  Sucrose 1s the final product of SPP enzyme.
. UDP s one of the products of SPS enzyme while Pi 15 one of the
products of SPP enzvme.

Which one of the following options represents the combination of all correct
statements’
I. A BandC
A Band D
A CandD
. B,CandD

HAIS & ST 9990 # HiFATAE, Gl Biehe el (SPS) 3R

HFS BTERE BIERES (SPP) & UHW TeolleH & | & al UeslgAl

& Ay A AT To FUF € -

A RFIS -6- WERE SPS UeaEH & TRATZEAT (substrates) H &
TF &

B. TRaRIS -6- WFhRe HW UP-TE@IS SPP Urailed & Thdmged
el
TP SPP Tealigd &1 Hed 3098 &

D UDP, SPS Uealled & U 3cUIE & Hdie Pi, SPP UeoAgH & UF
TS ¥

T # ¥ #la @1 ey aft 98 &y & g7 & weiia & €7

. AB3AHRC

2. AB3HRD

3. Ac3HRD

4. B C3TD

e pd d

Al:

A2

N N = =




A3:

A4

OB~ LW W
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Rubisco enzvme 1s involved mn both reductive and oxidative carbon cycles in

plants. Following are certain statements regarding them:

A Sugars are produced m both the cveles.

B.  Ferredoxin 1s reduced onlv in oxidative carbon cycle.

C Product of oxidative cyele 1s one of the substrates of reductve
cycle.

D NADP and ATP are used in both the cveles.

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

l. Aand B
Z. Aand D
3. Cand D
4. Band C

wfars vearesw dial F yoaras AT sdedens SE Fea 9l #
wFafoa o & &9 wFaey # @9 oo 94 g

A UFTH 2t T # Sewfed @ E

B. iEfeas dad AFHERE Fed 96 & Jugiag @9 g

C. 3TFHIENG O & 3cUC JUIIE O & [ehdlgedl H § Th

g &
D.  NADP ¥IT ATP YT TRl # Iuhrer & =t &)

e # ¥ ofw & Reer wft w8 Fyat & rH F @A 7

1. A3RB
2. AT D
3. Cc3HRD
4. B3I C

Al: 1




A2:

A3:

A4
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AR~ LW DN

Following statements are made regarding the plant natural product, terpenes.

A
B
C.

D.

Monoterpenes are {ive-carbon compounds

The anti-malarial drug, artemisinin 1s a sesquiterpene.

Azadirachtin 1s a triterpene denivative from the seed o1l of the Asian
neem tree

Taxol 15 a diterpene derivative used m cancer treatment.

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

e

Ta#

Je

A and B only
C and D only
A.Band D
B.Cand D

OIey Wihide 3cure eldEaT & ay # F9 oua & 7 §)

A

TTEtaes TR AW gy & 9 F AT ® e TE
grEeTd &

CFHIS STEeTUId @ TgcUed & T8l 8T & IUIR H SOINT
BT B

ffr & ¥ olF & Reey wift v Fuat & gow & ana &2

1-

A T I 4 ]

Al: 1

Fael A T B
Fasl C HT D
A B3R D
B, C 3T D




A2:

A3:

A4

AR~ LW W DN
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The following statements are made below about hearng phenomena of sound
waves:

A

B.

The loudness of a sound 1s mmversely correlated with the amplitude of a
sound wave.

The loudness of a sound 1s directly correlated with the amphitude of a
sound wave.

The pitch of a sound is directly correlated with the frequency of the sound
wave.

The pitch of a sound is inversely correlated with the frequency of the
sound wave.

The pitch of the average male voice in conversation 1s lower than that of
the average female voice.

The pitch of the average male voice in conversation is higher than that of
the average female voice.

Choose the combination of all correct statements:

a3 [d

-

A,Cand E
B.Dand F
B.Cand E
A . DandF




A9 wafey aen @ gaa & gear & al # @ FYT T T -

A wfa & yaeadr & @i g F AAH S WA GohA Ay
g ¥

B @& & gaear & @i oo & 3gia & @y s aay
I &l

C. @ & & @@ aer & 39 & gy g aeEay
i &

Dt & g @ @ @@ § gia & Gy oA gEEay
i &l

E. argda # a3 & dtag @ & g #@er & dgg @ & g
H &H ol &

F. daddd & aF & &g T & O #e & e |10 6 g
# FmEr g g

T T FUA & gIH & g

1. ACHRE

2. B DIRF

3. B C3HRE

4. A DHRF

Al :
A2:
A3:

A4

AR L W NN = =
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Prolactin 1s an anterior pituitary hormone which 1s lactogenic and helps mulk
production 1 mammals. The statements below are made regarding the
mechanism of action of prolactin:

A. The receptors that bind to prolactin lack intrinsic tyrosine kinase activity,

B.  Upon prolactin binding. the receptors dimerize. and associated kinase 1s
activated.

C.  Prolacun binding to receptors leads to activation of 1ts intrinsic Kinase
acuvity.

D.  STAT plays a role in mediating prolactin action, It dimenizes after 1ts phos-
phorylation to elicit the response.
E. There 15 no mvolvement of STAT mn prelactin action mechanisms,

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

1. A Band D
2. B.Cand D
3. A and E only
4. C and E only




udfes ww gw ofy @ e S B guses @ ¢ ok
FaUTEl # 79 & SouRE # FEgaT HAT ¢ ueiEes i s

A

E

uifea @ wEe migdl # ¥y EddE FEas hafafr &
HATT BT B

Wt & waeus o agr e (dimerize) & S € 3R
ARAUT TES @RS & ST R

T ¥ UrfEes & seeua s ey Feae & rafath St
witrT T

STAT, Wifdes & fFwr oast & qffey B &1 ofafem
U I & o0 AE SERTEEO & v Bedpa @ S
el

ureTores & w1 gomelt & STAT o g wEeTiaar S @

e # 3 ol a1 Reey @ w8 Fu=t & gra o e &

oW oy =

Al:

A2

A3:

A4 :

AR WL WD N = =

ABHRD
B C3HTD
wada AR E
Hae CHT E
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The following statements are made about digestion of proteins and the enzvmes
involved:

A.  Chvmotrypsin does not generate peptides with C-terminal neutral amno
acids.

Trypsin generates peptides with C-terminal basic amino acids.
Carboxypeptidase B acts on aromatic amino acids.

Carboxypepudase A employs zinc 1on for hydrolysis.

The brush border enterokinase has no polysacchandes attached to it.

The final digestion to amino acids occurs in the intestinal lumen, the brush
border, and the cvtoplasm of the mucosal cells.

mmonow

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

A.Band C
C.Dand E
D.Eand F
B.Dand F

- R
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Wt & arge AT wiFAfae veegAl & AN A AR FO FuF & T

E.

A FEARTES, C-F W 3T (neural) FHAAT HFAT g qeEET
H Fel T E

B Rftwa, e ywd= dea goa o-faY aer doergst & aanar g

C. wEFEAfteds B tiEeE et st o R @ #

D FEFHUTCEES A Fd WU & o & 3maa & Fgea &
gl

E. 9% G UselFEas # HIg UieTdelee Gov a6 e &l

F. A= wwat F 3fasw ows, 39 dg@fder, Iy oaEy, MY
QATHFAT (mucosal) FAFHT & Fifwrge & gar €

e & ¥ ota ar Reey 78 YT & gra & wewfa FEr 27
. AB3HRC
2. C DIRE
3. DE3RF
4, B DHARF

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

estion




The following statements are made with reference to the neural connections of
cardiac tissues and the functions of these nerves on heart in adult humans:

The right vagus nerve is distributed mainly to the AV node.

The parasympathetic pre-ganglionic fibers distributed to the heart

originate from the supenor salivatory nucleus.

The sympathetic post-ganghonic fibers ongimnating from the

paravertebral gangha of the left side primarily mnervate SA node.

The svmpathetic fibers distributed to heart come mainly from stellate

ganglia.

E.  The sympathetic activity alters heart rate slower than that of vagal
activity.

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

statements”

SIS

=

1. Aand B
7. B and C
3. Cand D
4 D and E




2 S & dIhg AT 9UT 99FF A9 F §2d OT 34 dfyerat
F T F HeX A B Fud e o E

A
B.

0.

aTfeet o afe gEga: av s g faafa = E
wawd’r m (parasympathetic pre-ganglionic) YU &&J &
ICEIEG 5 'E'-" I=g ¥ (superior salivatory) Fegl H Icded
g El

ATt 3T F g IR =% (paravertebral ganglia) H 300ed
W EIE-'ET:I'TI'EI'QEI' (sympathetic post-ganglionic) T HAETAd: S5A
NS H HETRd F £

teg & faafa dased I JqEu9: agd ARea (sellae
ganglia) ¥ AT &

e Rrafafy 1 g & srEed PR, Fem TR @ O
¥ oftafda & 2

T & @ ol @ faoen w3 w8 oyt & ToH o el & &7

I;

2s
3.

4,

e

>
)

>
98]

>
~
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D #HR E




The followmg statements suggest the changes in respiratory ventilation and the
mechanisms of these changes when a normal human subject 1s allowed to mhale
air contamning different oxygen content:

Al

B

The ventlation 15 markedly increased when Po; of the nspired air 15 less
than 60 mm Hg.

The ventilation 1s & L/min when the Po, of the inspired air 1s about 150
mm Hg.

The ventilation is slightly increased when Po, of the inspired air 1s more
than 60 mm Hg.

The mcreased ventilation due to the lower Po in the mspired air causes
higher alveolar Peo:

The H concentration in the artenial blood 1s increased when Po: of the -
spired air 1s gradually decreased.

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

statements?

l. A Band C
2. B.Cand D
3. C.Dand E
4. A B andE




F4 UF WA Aad @y, HEHiSa & A AT god g1 A
TTE o &, W@EAT gardd # uitaaa dY ga uftaaar &
fRarfafat &1 gema 3 g, e au grae fee o §

A mmﬂﬁﬁﬁm%ﬁmﬁﬁﬂﬂ%gﬁﬂmmﬂg

¥ &F FT E

B. Haldd 6 L'min B ¥ FT Weafd arg & Po, SR 150 mm
Hg T &

C. Wada W H 98 AT & I 95T I & Po, 60 mm Hg H
HiO® e ¥

D.  ueafdd arg # fAe Po, & FHWOT a9 EHT HalGA 30 FawE
(alveolar) Pco, & &RYT I4T &

E.  YAET & & H Wiegdl 98 J1a7 & J9 yeafed arg &7 Po;
fI-fT FF & FaT B

T & ® o9 @1 Reey @t 78 sy= & gra & 07T &2

. AB3HRC
2. B CHRD
3. ¢ DARE
4. A B AR E

o

>
€

> >
» 98]
AR W WD N = =
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After severe diarrhoea, the plasma K™ concentration became low (i.e,
hypokalenuia developed) in a human subject. The following statements are
proposed to explain the mechamism of plasma K™ regulation by kidney n this
condition:

A

B.

(=

m m

The principal cells present in distal tubule and collecting duct of nephron
regulate K™ excretion.

Hypokalemia stimulates Na™. K™ -ATPase actuvity in the basolateral mem-
brane of principal cells.

The mtracellular K™ concentration of the principal cells 15 increased.

. The electrochemical gradient for efflux of K™ across the apical

membrane of principal cells 15 increased.

The permeability of apical membrane to K™ 1s decreased.

The plasma aldosterone level 1s decreased which inlibuts K™ secreton by
principal cells.

Which one of the following options represents the combination of all
INCORRECT statements”?

-[--'-I-J‘!J':—

am g

mo N W
mmam




T A Ot & e 3EOR & O ugty K Aeedr &F & S nar

¥ (arfia weudbfat @ srar ¥ 2w R A ges g ugey K
=T & TraR & e & v, B s g o

el
A

wier  gredr AT R W aRen W sufte aEd
HIIFY, K & ScHod o [Saeaor &adr &
mqﬂmﬁiﬁl Hraarat (basolateral) Breor
H M, K -ATPase &7 @fehaar &1 3RiUd LT ¢l

e PN B FATHVHT K Hewar a8 e {

AT FEmET A MEy Fed F IR-OR K F afeds &
fow, fgaueafas vaorar a8 S

idEy Bres &1, K & v oesaar g2 adr &

TH HOFEAT H Uged Uesiiedd & &1 §¢ o § S R JqE
FIfEHT gRT K Graor &1 He8d S 6

= # @ o= @ Ree i a@a FUE F 7H A oaEr §2

1
2
3.
4
Al:
A2:

A3:

A4

AR W OW NN —~ —

ABC
B.C D
CDE
D EF
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Different tvpes of mapping populations that can be created using a vanety of
methods are presented as [ to I'V in the figure below:

(Donor) B, X P, [Rocumant)

Colchicine applied
to pallens

F\.. e

[E

Single plant
sebection ofter each
gensrptian

'@ dmnotos seifing

Hﬁ@@—@

A list of probable mapping populauons denoted by I to IV n the figure and their
status of genetic mortahity 1s given below.

A. |- Recombmant inbred lines (RILs) - immortal
B.  II - Doubled haploid — Not immeortal

C. I - Fzs - Not immortal

D. IV - Near 1sogenic Lines (NILs) — immortal

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

1. C only

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

I3




faffes faftat & uder & go, e woR & SAuedr AEAfEEo
TR AT E AR R M RAT A F1vE vu F B2 md &

(Donor) Fy, X P, [Recument)

1 Colchicine applicd
I pallens

l parent
m
| I'¥
Sirghe plant
selection after emch
gendErntian

Ifl @ donatos selfing

R &1 & 1v e uwelta geaie seusn aefemEo & g st
S AR Fedar &1 Tyl & & i &

A 1- QATONTS Hed: USla aemaferdr (RILs) — it

B. I fEamfora - wfeenflr

C. I - F,y = Afaanidr a@

D. IV - [Awe gHEdr aasds (NILs) — Hfa=nfar

e & & o9 &1 Reen w3t w8 et & g7 @ gafar & 2
1. @&ddC

2. dHaF AT D
3. FgapiTC
4, A CHTD

A2:2

A3:3




A4: 4
4
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Red-blue colour blindness 1s a human X-linked recessive disorder. The two
parents with normal colour vision have two sons. Son | has 47, XXY
chromosome composition and 15 colour blind. Son 2 has 46, XY and 1s also
colour blind. Assuming that no crossing over took place in prophase I of
meiosis, Klinefelter syndrome in Son 1 resulted due to nondisjunction during
which one of the following events?

- Female gamete formation in meiosis |
. Female gamete formation in meiosis Il
- Male gamete formation m meiosis |

- Male gamete formation in meiosis [I

AT -AT TS U HAd X- Heawd JuEr R & | g
T T A AA-RAT F A TTE | T 1 & 47, XXY TOHA FAEC &
AR aw auiew &) 93 2 & 46, Xy § 3R ag off auey & TE AEg
g0 foF wdgaor & qdee-1 (prophase-1) # @1¢ RfawT af gam,
e & ¥ 59 uean & 55T ¥AOSa & R0 g9 1| # Fesatecd
fregrar aftonfaa gam

4= b b e

. 3YFFT | A ART LTAG 1 fAATT
2. HYWAVT I H AR LAS FT AT
3. ¥UFAU | F AT gIHG & AT

4. FAUFIC |1 H AT ITAG & @A00

A3:

A4

AR W W NN = =
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Assume that the genes w™ and ¢v" are located 20 ¢M apart on the X
chromosome of Drosophila melanogaster. Mutations in w™ and cv™ give nise to
white eyves and crossveinless phenotypes. respectively. which are recessive to
the wild-type phenotvpe. A homozygous wild-type female was crossed to a
white-eyed, crossveimnless male. The F; progeny was sib-mated. What
percentage of the progeny will be white-eved and crossveinless?

20
40

10

AT TR ZEfReT et & X 70T o ST v AT o' 20 oM
agﬁ?r?:{ w T o & Soulads &HY: kg HW {white eves)
T Hﬁmﬁﬂ'@ﬂ' (crossveinless) THUTUFRT 3c0ed &id &, Fr &F
T TR FHUTUFY & HIUE HUHRTE §| Udh FAGIAS ded U
HTET & Th Hhe HW HUEARES arel a7 & WY Hbid fomar
MAT| F, HATd & HElgd oA forar arar| fraer ufaea ®afa 9

@ a A FTEARTAE ar g

ol ool e

1. 20
2. 40
3. 10
4, 5
Al: 1

1
A2:2

2
A3:3

3
Ad: 4

4
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A researcher wanted to test the effect of different chemmcal agents on double
siranded DNA (dsDNA). dsDNA was taken mn tubes (A, B, C and D). and four
cifferent agents were added mdividually to each tube. The researcher however
forgot to label them. The properties of the added chemical agents on dsDNA were
analvsed. The possible product (Column X) and the specific action of the
chenucal agents are histed m Column Y.

| Colunmn X Column Y

A [Nucleondes 1 [Breaks hvdrogen bond

B |Only mitrogenous i [Removes phosphate

bases oup

IC [Nucleosides il [Breaks phosphodiester
bond

D ssDNA v [Breaks N-glycosidic
bond

Which one of the following options represents all correct matches between
Columm X and Colunn Y7

1. A-ii, B-1. C-1v, D-1
2. A-ui, B-1v, C-n, D-1
3. A-tv, B-um, C-, D-u1
4. A-w, B-n, C-iv, [3-1




Tah MYUEar, Bieew DN (dsDhNA) T Rffes toaafes AfResasr &
TS T GIEOT FIAT TMeaT & | dsDNA T FTrT (A B, € MR D) F
forar 3T u=gw Afee & wae-3ew o i widsdsr &
fremar a3 | gl U AT 3% Hiha AT HF AT dsDvA F e
T TEEfEE AREAGT & AUYA! & Aeegor far mar | wFefaa
Ioue (B89 X) 3T mefas wfiedasr & At #@iftra & =y
Y & Has foRar ar &

FEH X A Y
A FAfFEeREE | (@RS ae @ A |
B | &Fae i |piEhe WHE @ gear & |
SIEMECE G
ESies
F-:[ﬁﬂmm L RFREETE a7 B dEdT € |
D issDNA i‘- NITTETERIREE a=u @) arzar &
B & ¥ ofF o1 fovet =99 X 3T =9 v & & 330 7
et ot gofar &7
| AL B-1, C-iv, D-111
2. Adii, B-iv. C-ii, D-i
3. Adv, B-iii, Cii D-ii
4 A1, B-11. C-iv, D-1

Al:

A2

1
1
2
2
A3:3
3
Ad: 4
4
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T4 phages were plated on three E. coli bactenal plates labelled I, I1 and III. The
phenotypes obtamed are depicted in the picture below. The black spots represent
plagues.

| 11 111

The followmg combination of conditions were given to explain the results
obtaimned:

Plate | Bacterial strain | 111 locus

I 1. either Bor K-12 | a. Wild type
11 ii. B ' b. mutant
I . K-12 :

From the options listed below, select the one that accurately hists the E. coli
strain type and the corresponding #ff locus type.

1. I-m-a II-u-b 1I-1m1-a
2. I-u-b II-1-a 11-11-b
3. Ia-b II-m-b ITI-11-a
4. I-u-b -1-a I11-11-b




T4 AT & &4 E coti Sramoy &1 1, 1 A3 1 R o= av g
TT| Tt FSOTHRGr @ A B o Ry & gt o §) o 9=

TATR & AT
1 11 111

uree afvomAT & Tarer & for e oftfrufaar & gos e 3 &

e | a5 oIl TFue

l i. A A B A K12 |a. T&F
UFH

I ii. B b. Seafradf

l i K12

A geftag Rrweat & R TF B IR S FASATEES E. coli ¥
7FT bR AR 3 "I ol FEyw uew & §gET $a £ |

1. I-ii-a  Il-i-b 11-111-a
2. I-i-b I1-1-a II-11-b
3. Ia-b -111-b I11-11-a
4. I-u-b [T-11-a MI-1-b
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question
118703118




Alleles A a. B and b can be distinguished on the basis of their mobility on an
agarose gel. These genes are present on the same chromosome. In the gel image
below, the band pattern reflects the alleles in parents and their progeny (number
reflects the progenv counted).

Parents Progeny
Pl P2 73 80 22 16
A P S —
4 o — o
E — — — — — —
‘b — — —

Which one of the following statements correctly explains the band pattern?

In the heterozygous parent, the alleles are in coupling configuration.
In the heterozygous parent, the alleles are 1n repulsion configuration.
The alleles A and B are in different linkage groups.
The mformation 1s insufficient for any conclusion.

da e b o
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gIATIREAT A a, B HT b & WS I 9T S afaefiear & e
mﬁrﬂﬁaﬁmmmﬁﬁmmﬁmmﬂﬂp@mm
Bl A B 3w F By F &' § w1, Fa ey it =56 gafa
# graAtawEedral F ERg w9 | (FEard, e & ot §afy @t
ZATT )

Pl 2 i &0 2 16

(at]

E — —

[§]

@ A | @iF @1 YT 95 & FH F HE AEYT AT & 7

1. Taumgerssh @ar-far &, goafaseuar gras §wa0T H §
2. Tumgrssh #ar-far #, grafewsdar afdedor gwgor # §
3. gEAfawedar A T B e Heaea gl H €

4. g1 fred Bewd & oo soay §

Al: 1

A2:2

A3:3

Ad: 4
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Which one of the following options correctly lists ecosystems of the world ar-
ranged according to the descending order of their average world net pnmary
production (mlhon keal/yr)?

1. Tropical rain forests=Northern comiferous forests>Open Oceans™
Estuanes

2. Open Oceans> Tropical rain forests> Northern coniferous forests>
Estuaries

3 Tropical rain forests=0Open Oceans>Northern comferous forests>
Estuanes

4. Open Oceans™ Northern rain forests=Estuaries> Northern comiferous
forests

fTrnfeg ot o v Roey By & oy a3 & 356 3w
4TI Y& WMUTHF Seureehar (FAfTa keai/yr) & o2 g0 &H &
HIYUT U7 Felhal ¥ chaiedd &idm g7

. 3CUThfeadrd aul 9= >3Ieadd ATUY a7 >TAT HEEET >

SARAEHE
2. o AEMERR > 3SWOihlcadrd IO 7 > Seadd UFUnr aF >

FANAEHE
3. SORRfeadrd @ul g9 > Gell ALHPN > Seadd APUNy I >

SaNACHE
4, A FEEER > Ieadd AFUN 9 > FANAGHT > Seadd

AP T

A3:

A4 :

AR WL WD N = =
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India has designated regions as sanctuaries or national parks (column Q) deds-
cated for the conservation of specific species (column P).

Column P Column Q)

A. Gharal 1. Bhitarkamka Wildlife
Sanctuary

B. Saltwater Crocodile | 11, National Chambal
Sanctuary

€. Humpback Mahseer | i1 Gahirmatha Sanctuary

D. Hawkshill turtle IV Cauvery Wildlife
Sanctuary

Select the opnion that depicts all correet matches between column P and column

Q.

L, A-n; B-1; C-1v; D-in
2, A- it B- iv; C-1; D-i1
3. A-1v: B-iii; C-11; D-1

4. A-n; B-1v; ey D-mn




g # fafiee uanfa (9% p) & gwor & v, gafte seaneg ar

TSI O (FEH Q) F v H e a3 & |

w=H P HHE
A 3IETC L forarriaeT a=asg
oY
B. WSS & i, T Tael
HITHATS HIOIog

C. EFUdE HEITET 111

D. gledfaer Fgam | V.

Frall gega
IO

Ty p AT =R Q & 89 3 g Feat & weile s ae

g &1 939 FifaT|

I A-; B-1: Cav; D11
2 A= B- 1v; Ca; D-n
3. A-v; B-1; C-n; D-1
4 A B-1v: CLi; D-111
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4
Oibjective Question
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Amborellaceae, Arnistolochiaceae, Illiciaceae and Winteraceae are four angio-
sperm families that, according to the APG IV system of classificanion belong to
the ‘early divergmg angiosperms’. The presence (V+) or absence (V-) of vessels
i the xvlem and the fusion of the carpels within the gynoecium are important
angilosperm characters. "A” and *S™ ndicate apocarpous (or monocarpellary) and
syuncarpous condition of ovary, respectively. Which one of the following options
correctly represents the characters found in the above families?

1. Amborellaceae: V+. A: Anstolochiaceae: V+. A: Illiciaceae: V+. A; Win-
teraceae: V-, §,
Amborellaceae: V-, A: Anstolochiaceae: V+, §: [lhiciaceae: V4. A: Win-

I

teraceae: V-, A
Amborellaceae: V-, 5: Anstolochiaceae: V-, S; llliciaceae: V+. 5: Winter-

Lad
'

aceae: V+ A,
4. Amborellaceae: V+. S: Anstolochiaceae: V-, A: [lhciaceae: V+. S; Win-
teraceae: V-, S,

TFAI eI, TRECaehTHl, Seraudl HY [Tl I Hgadr= fgaa

& S geifetor @1 APG IV WOTS & HAENR g HIEN Hgadri=ar &

FFaYUd & | &% A Aol #1 3ueAfa (v+) a1 FgereeiE (v-) #R

SATATT &F Heed HUl &l HATSHS Ageaqor 1507 § | ‘A 3 'S AU

Hoer & fagearedt (@ twEd) Av gEaed Fufa & g9fee &

g |

ffee 3 @ wlq & fawen sutes ggra # fea ae w&0 & '

TR gt &7

1. TUFANISET :V+, A; TI{ECTATRTHET : Vs, A; SfOOudEl: Ve, A
Rl v-, s.

2. UFANMENV-, A UNEEINGTE: Ve, S; sfarfame: Vs, A
foeerdr v-, A

3, TUFENfEEn: V-, §; UETENGUE: V-, §; sfAfgudE:. Ve, S
faeerdr: v+, A

4, UFANSAEN: Vs, S; UTHEEHARRTE: V-, A gfefdody. ve, s;
feregys . v-, s




Al:

A2

A3:

A4

AR L W DN = =

Objective Question
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Which one of the following statements pertaining to global ocean ecosvstem
productivity 1s NOT correct?

l. Higher chlorophyll concentrations and the general higher productivity ob-

served around the equator 1s driven by the process of upwelling and/or

mixing of high nutrient subsurface water into the euphotic zone.

In some temperate and subpolar regions, productivity 1s least during the

spring due to the transintonming of phytoplankton from light-hnuting to

nutrient-hmting conditions,

¥ In the nutnent-poor tropical and subtropical ocean, the cyanobacteria tend
to be numencally domunant, as they specialize in taking up nutnents at low
concentrations.

4. Larger phytoplankton. such as diatoms. often dominate the nutnient-rich
polar ocean, and these can be grazed directly by multicellular
zooplankton.

[
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foee & O ot o1 ys dfs meranr ofteyfas a9 & scuesar &
TFaed H Ter del &7

1.

Al:
A2:
A3:

Ad:

DDA W W NN = -

HFST @ F HE O guenft &F # oot o 3= ovielE
Hlegdl AT WHET 359 3cUgaddl, 39 UGG dodl arel RY.FaT
S & IHEa AHR/ar Faor & oftear g ofte @ §

To FAAETT AR syl &3 A, ugutAgs F UHA HAS
¥ U9 dcd AT Ufaal # §RA & SO T8 Fqg & S
ScOTeshdl &F Tedl £ |

OIgeF deal @] T arel SToThRfeasdl T surcorRfeasdT FEraT
d groaETeiE giegdr At o gur & I € #4e F &H
Hegadl # O9e deal ol T o o o o ar s €
g% Ugutedad #H 6 STUeH UH: OIS dcd HHE Ydid Helan
# yaell & I € AR T Fgiehra wiiteegs e M9 & W
W AT §Fd £ |

Members of the chlorophytes are structurally diverse. Select the option that cor-
rectly represents the increasing order of structural complexity among the given
genera.

Il =

e

Chlorvella < Zvgnema < Oedogoninm < Draparnaldia
Folvox < Chara < Oedogonium < Draparnaldia
Chlorella < Draparnaldia < Fritschiella < Oedogonium
Volvox < Ulethrix < Draparnaldia < Ulva




FARIFEE & FEHd HigACAS 218 | e £ | &1 o anfaal & A
TIAATCHS SATEerdl & dad U & F i afie ae T Rwen @1 i

1.

2w

Al :

A2:

A3:

A4

AR W W NN = =

FaRer < fGeatar < wssiaas < dudfesar
FiediFy < T < FEEIETE < dudfezar
Foell < 3Udfesgr< ATar < HiEsimEgw
Fiedierg < FEfaT < 3ulesdr < Hear

Objective Question
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It has been observed that within a flowering season. a plant may produce more
male flowers which may be correlated with the longevity of the flowers and the
seasonal distribution of flowering in the plant. Which one of the following argu-
ments do NOT support this observation of sex-specific floral phenology.

P

Females are often resource limited and therefore pollination levels will
be mcreased by producing more male flowers.

Fluctuations in the rainfall pattern can mfluence pollinator service due to
altered physiology of the plant dunng its reproduction, leading to a shift
in flowering phenology of both sexes.

Plasticity 1n sex and their flowering phenology 1s determined neither by
resource status of a taxa nor by fluctuations in climatic factors,

Male competition will favour floral features that improve pollinator
visits and therefore more male flowers.
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TE W1 T & 6 qeua & HEA # UF Uy SOET A7 QU9 300
& AT & 37 qeat & edshes AR oew F quua & stesd faawor
¥ HeaFad fhar &1 §FaT & | TR A ¥ &l @1 & o oo
qeirg AfdE gear & U8 & FHIF Fel HT 6 |

1. & HFET WuE #ifFE g & sufow HiUE &7 quw seue
HTh WHETOT & F9L & gErdr 51 Hhel & |

2. JU7 &H H III-991d, U & FAT ggg & gfefaa s
QIMITOTRTL! &F HIHA o THfad T bl &, ST gl foon &
U SAfae uear # agwrg & &A1 §

3. oo @uRer 3 quue Sfae gear & guedar a1 a8 uE ool
#r mua By & g 7 & Fagmd FHF H STN-99" F
g AR g €

4. @ wfaeayr tF qudty eI & GRS FEr § S W &
HETHAT B dBT0dr AT & g HOF a7 Qe a9

Al: 1

A2:2

A3:3

A4: 4

estion




The relatonship between species and area of distnbution 15 given by the follow-
g equation: S=CA* where S 1s the number of species on an i1sland or 1solated
patch, A 1s the area of the habutat, and € and Z are constants. The following are
a set of statements pertanung to the value of “Z":

A.  Z value 1s typicallv not greater than 0.4 across all ecosystem tvpes.

B.  Z value 1s positively related to a species” dispersal capability, with flving
and wind-dispersed organisms having the highest values.

C.  Z value, which represents the slope in the relanonship, declines with
area, espectally when large landmasses such as continents are
considerad.

D.  The Z value 1s the exponent in the power model and can be used to
estimate the proportion of area required to represent a given proportion
of species present in any land class.

Select the option that represents the combination of all correct statements.

Aand B
Aand D
Band C
Cand D

B




uafa 3T Raror & &3 & fv & gFasy @ Be gH o g

foar aram &: s=cA FEf S U DT T1 HIWT HEUE UT UATg T HEAT

g AaaE m st iR ci c st 1 AR v F AT F

FFIed # FYAT & HHETT ¢

A 7 @ A B oNFUEE 7 U # WYNoEdr 04§ ST
e E |

B. 7 & AIF UF USAS &7 U THTT & H1Y TaHF 7 H
grafeug & Swe 33 segioa 3u arg whifte oot #
qaE 7T 29T &

C. 7 & A, F F geaey & saa F aEr £ 847 & 'y uear
t Rl F 9 qmvet S B FeEdl W e B e §

D. 7 & AT THLY ufada # suEad ¢ 3T sgar ganr R
H T # sufeufd uanfa & B 3 wqgue & g &
HATE 8 F FUS H AUS H T TFS £ |

|l W8 FUST F TH @ WS G RAFew &1 g7m Hifaw

1. A3TB
2. A3ITD
3. B3R C
4, CHT D

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

Objective Question
126703126




The diagram below depicts the cumulative fossil CO; emissions (v axis) of
different continents from the years 1850-2020 (x axis).

0%

1860 1880 1900 1920 1940 1960 1980 2000 2020
Select the option that correctly identifies the continents A-D:

A-North America; B-Alnca; C-Asia; D-Europe

l.

2. A-Europe; B-South America; C-Afrnca; D-Asia
3. A-Europe: B-Africa; C-North America; D-Asia
4. A-North Amenica; B-Asia; C-Afnca; D-Europe




B ™= ad 1850 & 2020 (x ¥¥) & RAF== 7L & F=@
Sframed o, SoFee (v &) & AT &

100%

T

40% {.

20% |

0%

1860 1880 1900 1920 1940 1960 1980 2000 2020

el ey &1 999 fifaw, S At A-D fY \5E g AT E

1. ASead AT panfer, o-ofimarn, pg
2. AT, p-ZiEor AN, -3 DUidrr
3. AT, B-3fieRT; C-Seady AT pufiar
4, ASoaDr AT, poofdrE, c-anfreer; D@
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Gaven below are a set of statements about metapopulation dynanues and habitat
conservation:

A

D.

The si1zes of suitable patches are important because demographic
stochasticity can lead to extinction, especially m organisms with low
reproductive output.

In the incidence function model (IFM), the extinction nisk of local
populations mcreases with increasing habitat patch area, and the
colomzation probability 15 a function of patch 1solation from existing
local populations,

From the conservanon perspective, large numbers of suitable patches are
not sufficient 1f distances are too large. preventing recolonmization and the
rescue effect.

To mmimze extinction risk there should be as low a vanance n local
patch quality as possible, to allow for synchronous dynamics.

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

statements”’

I AandC
2. BandC
3. Aand D
4, B and D




g FAorsaaear afadr AT 3fary F§Ieer & a9 F FUAT F
THeag f&d

A 3UGFT H@UE F HFH Feeaqul § FIE FFETETHT
HEuTar, g &7 oSy T g Sat 7, e #
oNonHT & Hhd & |

B. 3Ua &4 UiaAE (IFM), # TUET JTEETT &1 faawa g6
ggd g0 HUaw HEvE &9 & ¥y 98 F4 g AT
sufaaee wiRed fAoae ® e JaEE ¥ H@uE g
&1 T § |

C. T&U F TRFIUT ¥, 3UYFd H@U2 & ged VEA UAH T4
& afe E,?l"'ﬁ Eﬂ?ﬁ HOF & °F qeT: IO AT (recolonization)
a4T d=1d &l THAT {rtsuuftﬂ'f:ct}ﬂﬁ%ﬂ'm?l

D. U & @a & 747 & & o0 T J@vs F F=\ET A
THFIToIe fast & g &7 & forw e gaa g sa&r
&H Wear g afer |

fem & ¥ #lF w1 Rwew @l 98 FUST F TR F FAMar § 2

. AR C

2. B3R C

3, A3TD

4. B3R D

Al:

A2:

1

1

2

2
A3:3
3
Ad: 4
4
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Ecologists examined the role of competition for below ground resources (water
and nutrients) in the dispersion pattern of trees in the dcacia savannas of South
Africa. The figure below depicts the result of their study.

Em
TR
g v
E?- 2
o 6
5 5|
¥, - %" Ny
§ > s
mﬂ'
2 ,|
@
B Y
| | | ] 1 | |
2 % 7 B 9. 10 11 12 13 14

Soil moisture indax (Available water capacity)

In case all the other parameters were constant, select the option that best repre-
sents the dispersion patterns for populations labelled A and B in the figure

| A-Regular and B-Random
2 A-Random and B-Clumped
3. A-Clumped and B-Regular
4 A-Regular and B-Regular
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afifEufy denfaes & =firor snfrem & vl maran # geft & ofregor
ufawg #§ qfF F F & guyat (e Hi e a3t F B afawyt
&1 YfFwr F afeor e B By F 99 weoma & oftonET &
gofrar arar &)

EI{J

2ok e

2 gl A

L)

T 7 ®

3 6f

=]

s oF

: * *
¥ ¥ ¥
h...3_

i)

@

e 8k

al

-

@ | | | | | | 1
2 Y% 7 8 3 1 11 12 13 4

Soil mossture index (Available water capacity)

gfe =g Tt Avgve BT ¥ & 3§ fawew & o9a HIfaT 3 3u1
&2 ma Ry & A v B PfTes sagemat & Bo ofveoor ofasar
&1 Fateaw ufafafe & & |

.  AT=EfEE T paefRes

2. ATRRESe HR BIfeed

3.  ATRod 3R p-fEafdEa

4. Afanfda R p-fEafEw

Ad: 4

estion




Four different plant communmities that consisted of the same number of species
were taken up for a species diversity study. The following table represents some
of the outcomes:

Community Simpson’s Reciprocal Index Value
A .23
B 8.20
2 .80
D 7.05

Select the correct statement about the evenness of the above communines.

1. The evenness of all the four communities 1s the same.

2. B = A > D > C represents the decreasing order in evenness of the
communities.

3. € >=D™>A"> B represents the decreasing order in evenness of the
communities.

4. Usmg the given information, we cannot compare the evenness of the

communities.
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weta Afeuar & weoas F§ v gae uaia g o e IR fies
urey FHEE @ o | e wnolt oo oftomst & gurh §

THET RFaaa &1 gord g9F AA
A 7.25
I 8.20
C 6.80
D 7.05

ST HASE! H TRRIAl F BFY A B9 FUS F 999 HISA0 |

1. § I At Y vEROAr FAE §

2. B> A>D>C GHIE & THEAAT H " §T HH B AT
g

3. C>D>A> B UHaA i THEUaT # "ed §T HH B A
£

4. @ T JEAT 6 HYR WA FHEAT H THETAT H JoAAT el
T TFS E |

estion




A food chamn mvolving Spartinag (a plant), the marsh penwinkle snail, the blue
crab and an unknown fungus was idenufied m a Sparrina-dominated salt marsh
in North Amenca. A study involving control and crab-exclusion expenments
revealed:

A Radulations (scrape marks) on the leaf surface made by the snails
indicate the presence of snail faeces, fungi and dead plant nssue.

B. The fung1 were present only at the radulations.
The density of the radulations mcreased with higher snail densities.

. Spartina density decreased with increase n the snail density till it
reached zero.

E. In control experiments, all four species were present till the end.

Select the option that correctly depicts the positive (+) and negative (-)
mteraction-tvpe between fungi-snail and Sparfina-crab, respectively:

| —and +
2 —and —
3. + and —
4 + and +




o W e, fad mnfear (ve diean), geee affafee o,
A Ferer AT HAAT Fad MHA § H Sl FATE F wriea
UHcd drel W EAEd H Ugdrd & T | U HCOaa o fAgesor
T FeFer-uasd wAeT & g aarar

A OE gRT Ol T WoE W a9 T EevE (T &
o) i & #9, Fae HN JF UEY Sgo & sufeaf @
Hhd &9 © |

B. Y@l W Fad Fad 3uteud o |

C. 3=9 il & Udcd & WY ! & Oedcd g8 AT § |

D ©fer & g # gie F WY TREA & gacd "ear Jar &
Fd dF T8 YFT A & I |

L Fafesa vanet & @ ar usrfadl 39 9% sutedd oF |

s fawen &1 gua Aifaw St FHY: Fae-uiEr 3T corfear-Fee F

LT UTTEAT (+) T TEAEAF  (-) HeAFIAFAT — U & Werdar

Crl s

. =3+

2. —-3HR -

3. o+ HRT -

4. + AT 4+

>

>
€

> >
J; 98]
AR W W NN = =
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Al:

A2

A3:

A4

The tollowing trees represent different evolutionary mechamsms.

me
|_
' ma
me

.
Tirme

*

. L3

Character Character Character Character

Select the tree that best represents punctuated equilibrium.

1: A
2 B
3. B
4. D

e e Rt safeaeas st & o &

Character Character Character Character

37 @i o Tge fifsv t ufEe agae & saieaw el
AT ¥ |

l. A
2. B
3.
4. D

1

1

2

2

3

3

4




4
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The followmg hist represents two tvpes of reproductive 1solation (Column P)
that can lead to speciation. Column Q represents the processes by which these
1solations can occur.

Column P Column Q
A - Prezygotic L Seasonal
B - Postzygotic 1, Hybrid mviability
111, F: breakdown
1v. Stigmatic SI response

Select the option that represents the correct match between the prezygotic and
postzygotic 1solation types listed in Column P and the processes described in
Column Q7

A-1and i1, B-1and

A-1and m, B- 1 only

A-1and 1v, B-u1 and 1

A-11 only, Ba1 and 1v

B




o g 2 U & uaaag e (599 p) o St & St uefy
IFad A HFd Bl AR QA ufrmat v R SEF e 2
e & w6 &

A P A Q
A — QEgTHSY L StaaT
B — UEgTHASIY i, He{ SATa=1eTH

1. F, Tergest
v, afaamft S

37 fa@ey @& 9aq ST Jt T4 P # gge @@graEeg AR
TeagTHE AdEs usnl H#R w9 Q afta ufmarst & avm a@d
et &t guar & 2

1. A AT i, B HIT i
2. A i HRiii, B- A i
3. A AR v, Bii T iii
4. A o ii, Bi AN iv

>

>
)

>
~

>
98]
A ObA W W NN = =

b=s
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A scientist 1s using the Hardyv-Weinberg equation to assess if a population 1s in

equilibrium or 15 evolving. She recorded the following charactensties for this
population:

A.  The size of the population 1s very large.

B. Individuals are randomly mating.

e, Individuals are under natural selection.

D.  New alleles are added 1o the population through migration and dispersal.
E.  Mutation rates are high.

Which one of the following optuions contains all INCORRECT charactenistics of
a population in Hardv-Weinberg equilibrium?

1
2
X
4

Aand D
C.Dand E
A.Band C
B and E

U dAAE F I Hihaad &l & o o S=9gcar gFggew & & o7
FHTAEET &, gEf dFa9 GHRI & uder AT Iu9 8§ F99Ed &
fore o o1e7oT 2= fordy |

A
B.
C.
D.
E.

FAEEA F HEH qgT 98§ |

oTfoTaT ARTeed HIHA &l & |

miorr orpfas T390 & 3= § |

vaEa R ufoE & T FEEEd A 9 geATawedr A AT & |
scuftaae a7 3w & |

e & ¥ 5y Oosu & s FFEET F @ 39997 mEugEy § g
#r gt Trerg a0t &2

1.

B oW

Al: 1

AFR D
C, DHTE
A B3R C
B 3T E




A2:

A3:

A4

4
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In many sexually reproducing organisms, females make mate choice decisions
based on male displav traits. Several models have been proposed to explain the
evolution of exaggeration in male trants. Two of them have been given below in
column P and their possible descriptions in column Q.

Column P Column

1. Males exploit a pre-existing sensory bias in
females. Females choosing such males
A Runaway Se- have higher quahty offspring.
lection

1.  Female choice for male trait occurs due to
perceptual errors leading to poor quality
offspring. Thus, females will evolve to run

B. Chase-away : Y
: away from males with such traus.

selection

1. Female choice for male trait results in a
positive feedback loop favouning both,
males with such trant and females that
prefer them.,

1v.  Males exploit pre-existing sensory bias in
females. Females do not benefit by
choosing such males, driving the evolution
of females that discriminate against such
males.

Match the models to their appropriate description and choose the correct option.
l. A-1:B-n

A-11; B- 11

. A-m B-w

A-1v: B-a

I

4

e







aET ¥ A0 ST F ar wivwt 3, At @l & g @ R
7T weilia fadust & 3w o1 wd € | X st F wfaieer F
R #1 caTE & AT 3T AT gE T E 3 @ @ A w=
P & H s genfaa curem =  # & A &

w=H P = Q
) &R, FE # oupe @ Hieg 99 @Rt @
SO T &I R S E g A

A YIGE Oy arell #eT ¥ 3=9 Ohed & Hdla gt
{Rmmwa}'l i) HET BT arITcHE :rrﬁz-frﬁh' O] 15‘{'..—"[ EITEET
T a7 fadwt & fav 9o R e &

Hata & &1 suferr aer 9 R a
T @ HET A & v wAfEetEa g
B g

(Chase-away) Hy omer Hmmm#mw i
S USTEHS QAT WY aae & S 3
faewes e X 3R 3% UHea o el
AT, 2 & FAYT FaT B

iv) & AT # ugd @ #HigE #OE gEhe &
SULNT AT §l AET B CH A g
P W o1 AE g & S e 0w o
& UgHa T "l drelt AGTHT &
T @Y Ao BT &l

Agar @ saehr 3T e ¥ Fed @R e e & 99
eE L

l. A-1:B-11
2. A-i11 B- i
3. A-11; B-1v
4. A-1v; B-1




Al:

A2

A3:

A4
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Based on the theory of kin selection. choose the correct statement:

!."..J

A gene for altruism will spread in the population if the act of altnusm
mcreases the actor’s gene m the next gene pool only through direct
fitness.

A gene for altmusm will spread in the population if the act of altnnsm
mcreases the actor’s gene n the next gene pool only through indirect
fitmess.

A gene for altruism will spread in the population if the act of altruism
increases the actor’s gene in the next gene pool through direct or indirect
fitness.

Altruistic behaviour reduces the fitness of the trait bearer 50 a gene
responsible for altruism cannot spread in a population and will be
maintained at a very low frequency.




aY gera & HEE F YR W 7Y FYF 1 999 HiS:

1. Wuear & fow vw @ Faaew # e s afg
TIATHIET & Fed, Tl & S P Bde UcAS STIHaT F
HIYUT 97 39T S O #H 921 &1 € |

2. WUEAT & for v S 9w A e e afe
TUGIRAT & Fed, Tl & SN B Had HUTH SUGHAT &
MU 97 HIT S G A J8T &7 & |

3. WuEiar & B ve e saEes &7 e s o
TAUHINAT FT Fed, Far & A B GAS AT FUTE ST
F YT 9T HIS S O H F&T T & |

4, TN TUER FETUT U Y SULFAT F UL & § T
Wuwar & or BedeR ve S sase # a8 &9 gaar
AR Tgd HF A 9T FAC T@T A |
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In four taxa (A, B, C and D), two characters (shape and color) were scored to
infer their phylogenetic relationship. The two character states for shape were

square and round, while the two character states for color were black and vel-
low. The character distribution 15 given n the table below.

TAXON | CHARACTERS
| SHAPE | COLOUR
M ] BLACK
I N | C_) ] veuow
0 ] YELLOW
] | O | vEuow

Using the above data, four trees were built using the method of maximum parsi-
mony which are given below,

C

i "ﬁ U
| | [ I

Select the option that represents the two most parsimonious frees.
Aand B
Cand D
B and C
4. AandD

A
||
M

td

14
'




g @@ (A B € T D), FA F FHON (3FR MY o) A A
Ffageaty §F Y & IgHE e & B Rt 5 o | amen
T ater & weor St At o 9, sefe aot aae e & we
Wl HIT drer & | Fevor o Toavor e mwelt # BEmomam £

TAXON CHARACTERS
SHAPE COLOUR
M ] BLACK
N O YELLOW
0 |:| YELLOW
P O  YELLOW

ST HIRE! &1 U9 g g Aehawn Fraeaaar & R @
3UANT T g0 9N Y@red gerd ol S A R oo §

A B C D
c Ml OCWMOCS oQ0o N o 00N
: P O M N M P P O N N P O M

Uit Ut uil

| 1 | |

37 faoeg & gaa HIfaw 2 598 30 fewradr == &
gofar & |

. A¥NB
2. C3HRD
3. BIHTC

4, A3TD

Al: 1

A2:2




A3:

A4

OB~ LW W

Objective Question

137703137
100 pL of cells were taken in a tube and 400 pL 0.4% Trypan Blue was added for
staming. About 20 upl. of this cell suspension was added between the
hemocytometer and cover glass (refer figure below). The hemocyvtometer 1s
divided into 9 major squares of 1 mm x 1 mm size. The height of the chamber
formed with the cover glass 1s 0.1 mm. Empty circles indicate unstained cells and
solid circles indicate stained cells.

[+ ] o -]

ﬂ a L=
3 -
o | *le

- @ | a .

#

k =
.ﬂ- 'ﬂ-'
ﬂ-u - FL:

: -

Based on the above figure. what 1s the total cell count in the original suspension
and cell viability (%0)?

3.75.000 cells’'mL and 23%
3.75.000 cells'mL and 77%
18.75.000 cells'mL and 77%
75,000 cells'mL and 23%

B o




v Afae # 100 L FFNET Fft maf 3iT H3IPTIAT (staining) F AT
400 yL 0.4% Trypan Blue f3amar arar | s® &iffer gt &1 &1 20
L ®RT FIfEEd 3ilr s o (B Ry &) & svw arar ma)
FUT PIASAY | nmx 1 nm HTFR & 9 HET Tt F dier 737 &
HEAUT HiF & WY T O FEF A S92 0.1 nm § | W Fed
#¥¥ffee #iffmat & i 8w geg wfEEE St & s
gl

=] I | ‘DE =]
B o | o
1| = W —
B
o ° | 2
a | | | o .
= :
—= 'E':a' HEH
=== = -
= - o
o =
| B
oo sas -
o !r__ﬁ

IUllgd 9 & MU W JF 9T A A HIAST FEAT HT FHIfAHT
SaasHar (%) =T & 7

3,75,000 Hifdrprd/mL 3T 23%
3,75,000 &Ifdrerd/mL 3T 77%
18,75,000 AAFE/mL 3T 77%
75,000 FIfIFT/mL T 23%

£ w0 =

Al:

A2:

1

1

2
2
A3:3
3
Ad: 4
4
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A transgenic plant having a homozygous single-copy insertion for trait A was re-
transtormed by Agrobacterium-mediated transformation with a gene conferning
trait B. Given below are a few statements regarding the above experiment:

A,

B.

All Ty transgenic plants obtamed after re-transformation would be single
copy events for both traits, A and B.

T1 progeny generated bv self-pollination of single-copy transgenic plants
obtained by retransformation would segregate mn a 3:1 ratio for trait A.
Plant selection marker genes used for ransformation experiments for both
traits, A and B should be necessanly identical. Dhifferent selection marker
genes cannot be used,

25% of T1 progenv generated by self-polhnation of single-copy
transgenic plants obtamed by retransformatuon would be homozyvgous for
both traits, A and B,

Which one of the following options represents all INCORRECT statements?

L.
2,
3

4.

A Cand D
A,Band C
D only

A and C only




fadws A & B e e wiafeiy aeqdes aer v oREEr oy
Fl, AIUF B WS TN I UF ST F HWIY TARRNOH JUTEA
FuraeT AfY F g g FueAng R T | SUe AT & weEy
A go FuT A M ¥

A.

Qe : ®Ulea{0T & a1 UIed fohdd 31 /AT T, Uit ofer aar (oo
A AT B & fOT vew uiafal gead gnft |

U FUea0T g1 UItH U Ulafaiy uisier ot & Faoameror
g1 3c0ed T1 Hdla Ad9F A& BT 3.1 & dHqua & aqyagd
e A

giar Al A Y B F FUEATOT WA & v gged dtar =3
fee 9 #awE FU @ vF A B Oifer | AN @@
g Fat & suate 3¢ AT &1 "har € |

Qe FOT0T EHT U1t Ul Widfoiy Oae ot & Taoamror gr
Se0ed T1 §dTd & 25% arar [adwesr A # B & e g@arg g
E

&= & O o9 o Ooer g 799 FUST F T &7
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Given below are terms related to various techniques (Column X) and thewr
features (Column Y):

Column X Column Y
Techmques Features
A, [Reverse transcription Detection of clones encoding
nucleie acid binding proteins
B. |Southwestem blotting 1. | Determunation of 53" and 3°
DNA sequences flanking a
known gene
(C.  |Genome walking PCR . | Cloning of cDNA ends
D. [RACE iv. | cDNA library

Which one of the following options represents all correct matches between
Column X and Column Y7

1. A-v, B-1, C-11, D-111
2. A-m, B-v, C-1, D-u
3. A-n, B-in, C-1v, -1
4. A-1v, B-1, C-111, D-11




ffims aFfar (F39 X)) 3T 335 yifayor (|39 v) ¥ afeg e
THE A BTh o ¥ |
= X HHY
EEGIE Ffraeor
A | ufa geEa 1 FYfFeles HFA HaeUH
(Reverse transcrip- WIETAT @l Heel el arel
tion ) FAIAT Hr TEI
B. | EI3Y aEA . U AT AT & ufdE s
Tt 3T 3" DNA 37HAT &
(Southwestern blot- fAryaroT
ting)
C. | "l T e . | ¢DNA Feat & FarE
(Genome walking )
PCR
D. | RACE V. | DNA TUE
T # ¥ #lF o1 e =799 x #v =797 v § 7 7 mg FeEt
Fr ZAET &2
. A-iv, B-i. C-ii. D-iii
2. Adii, B-iv, o D-ii
3. Ao, B-111. C-1v, D-1
4. A-1v, B-1, C-111, D-11
Al: 1
1
A2:2
2
A3: 3
3
Ad: 4
4
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Given below are a few terms related to Bioinformatics resources (Column X) and
their functions appheations (Column Y):

Column X Column Y
Resources Functions ‘applications
A. TrEMBL 1 Analysis of recombination frequen-
cies between molecular markers
B. [TBLASTN 11 Database of protein sequences
C. SCOP 1. Comparison of amino acid sequence

agamnst nucleotide sequence data-
base translated m all six reading
frames

D. JoinMap v, Manually curated structural classifi-
cation of proteins

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

}: A=, B —iu, C=1v, D—1
2. A-1v, B-1, C -1, D -
3. A~ 11, B-1, C —1v, D-1
4. A-1v, B - 11, C—1ii, D -1




ST gafafr (Bioinformatics) FREIYUAT (FGH X) #3558 wrg / gt
(FI9 Y) ® Heafeud $o Uegafodr #ra &) dl § |

= ran A Y
HATUA FY / AT
A |[TTEMBL L yofae R & #Yw qEdieE
Hrgferar & fesmgor
B. [IBLASIN . 'orfrq AT & ZerH
c. SCOP ii. g ©. ged arad Wl (reading

frames) #H Wﬁ? =gfFerareEs
A SEEH & WU THEAT 35
S G Gl

n HomMap V. | Fraed #ic Y TT uEEr &
HIACHS aITHTOT

e # @ olF @ fadeT |99 X 3R &9 Y & 759 @ 79
foramat & AT & 7

l. A =11 B - u. L= -1
2. A -1V, B-1 il D-m
3. A —m, B-1, = D-n
4. A—1v. B — i, C -, D-1
Al: 1
1
A2:2
2
A3: 3
3
Ad: 4
4
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Mass spectrum of a pure peptide recorded in the positive 1on mode 1s shown

below.

Akl

1125.55

Il

TM26.55

|

v

1127.55
|

‘.F

1128.56

1125

126

1127

miz

1ad

12t

(A) What 1s the reason for multiple peaks in the mass spectrum of a pure
peptide? (B) Which peak corresponds to the monoisotopic species of the
peptide? (C) What is the monoisotopic mass of the peptide? Select the right
answers from the options given below,

e tud B e

(A) "*C isotope distribution, (B) peak V and (C) 1128.56 Da
(A) "C 1sotope distribution, (B) peak [ and (C) 1124 .55 Da
(A) "*C isotope distribution, (B) peak I and (C) 1124.55 Da
(A) "C 1sotope distribution, (B) peak V and (C) 1128.56 Da
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AT I (positive ion mode) # &1 oFd 7 U Y€ UETEE A
ZTTATH TUIERA (mass spectrum) Jrer fm@rar ar & |

104

& 8 8 2 B B

Relative Abundance

g B

=k
]

L

1126,88 IF] .

MET.55

1128.56

Tz

1125 126 127 1128 12t
m'z

(A) TF S UTerEs & FeuAd avies A fafew Rt & aror a2
& 7 (B) ®fF @ 9@y dwereE &F UEHTUTAS (monoisotopic) T H
A @ &7 (C) YEEE & UehHATNEG feEAE =1 & A B
o fawedt ® FE 3ca¢ & 999 HIfAT |

(A) "¢ sFFEAfaeE g, (B) @y v 3T (C) 1128.56 n

(A) "¢ gHEufEE faaon, (B) et 1 3T () 1124.55 ma

(A) “c gaewfas faavor, (B) @y 1 3R () 1124.55

(A) "¢ sHewfEs faawor, (B) fr@w v AT (C) 1128.56

2
.
4

Al:

A2:

A3:

Ad:
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The following statements were made about phase contrast microscopy,

A.  Phase contrast microscopy can be equally utilized to examune stained and
unstamed specimens.

B. A phase annulus generates hollow cone of light to illuminate the
specimen.

C. A light wave that passes through a cell nucleus and organelles lags com-

pared to the light waves that pass through water only.

D. A polarized light source is used to translate the minor phase shifts mto
grev values.

E. Appearance of bright halos 1s a common artifact of phase contrast

maging.

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

ACand D
B.Cand E
ABandC
B.Dand E

oo




e fagater geFeeft (phase contrast microscopy) & @ F @eT U=

aam |

A o Tauatdt geweelf &1 sumer ve mEE w9 ¥ AERTET R
yeafea s et s ofemr s A P s EFaT £

B. ufaed & udieg &1 & BT, vF FAr 99 (phase annulus),
U & WEA AF B ScUed il &,

C. TF UH T JA FIAGT Feg  HT HOH F AT & Fad
el W TS dTell U T B gorer A [detdad Tedl ¢

D.  Yfea eI Wi & UL Hew Een FEATTAr B YHET AEr H
gftafda & & aar

E. THGEH UHTHVES &1 Udid aler, wen uatyg ufafes & o
AT TTIE (common artifact) £l
foee & & otF @1 Roew ot o8 Su=t & goa & AT &2

1. ACHRD
2. B CHRE
3. AB3RC
4. B DHRE

a

>
o

> >
S 9
DDA W W NN = -
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Following statements are about the features of immunoassavs used to assay
biomolecules:

A Radio-immunoassays (RIAs) are more sensitive than Enzyvme-linked
immunosorbent assavs (ELISAs) with chromogenic substrates.

B. ELISAs with chromogenic substrates are more sensitive than ELISAs
with chemiluminogenic subsirates,

C.  ELISPOT measures the number of cells capable of secreting particular -
omolecules using a substrate that gives soluble product with enzvme reac-
ton.

D.  In Western blot analysis, the product of enzvme-substrate reaction local

1ses at the site precisely where the antibody-enzvme conmjugate binds to 1ts
specific protein band.

Which of the following options represents the combination of all correct
slatements:

l. Aand C
2. Aand D
3. B and C
4. Band D
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STHUIHT F gHeT F IUA HS I gfeRel-3eae & afdearon

F iy # A= Fua

A I ufawel S (R1As), aUieas fFaeed goa TeATEA
weere ufeRsfehoor AT (ELISAs) @ gorar & s wad
ol

B. dUISee TRaTge-gad ELISAs, THASGHAAAE harged
I ELISAs @ gorem & i d@ady &

C.  ELISPOT fa9m Saaopsit & wifad & arelr Sifdarsd & g&ar
F AGT FIAT &, AT veAeH H#fHERTr g v TRaesm @
UL FF Goade 5cUTE FArar | |

D IFed Tae fawRwe A, vemEd-fraesn afafear & 3o 39
g3 # FUEga A1 €, @ ufensh veaes vy gEa
fafiee oidle dve & e gaT & |

et & & @l 71 e |13 78 FAAT & oo & St § o

A AT C

AMT D

B HT C

B AT D

T

Al: 1

A2:2

A3:3

Ad: 4
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Given below are terms related to various experimental techniques (Column X)
and their applications (Column Y):

Column X Column Y
Techmque Apphication
A.  [Mass Spectrometry [i.  Separation of whole chromosomes
B. [Pulsed Field Gel 1. [Separation of 1soenzymes
Electrophoresis
C. [Isoelectric Focusing . Single-molecule-real-time
lsequem:ing
D. |PacBio . [Identification of post-translational
modifications of proteins

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

1 A-1v, B-1, C-11, D-111
2. A, B-1v, C-1, D-11
3. A-l, B-1, Cav, D-1
4 A-1v, B-m, C-1. D-n




fofay vahems afefOat (T899 X) & wafeug geeaferar 3T 396
HTLIT (FFH Y) F A Rz mar § -

=Y X =AY

dickic | 3T

A | e goied b Ee IOTHET @ gquaEtT

HOA {Mass

Spectrometry )
B | wfgd &7 SE U |[GATSSNSHA! B GUFHIOT
dgwTT  HATed
(Pulsed Field Gel

Electrophoresis)
C. | wHEgEdT i | T HO[-aTEA -
Hheg ol HFHHAU (Simgle-molecule-

(Isoelectrie Focus- real-fime sequencing )
mg) |
D | PacBio Iﬂ- e # seares-uvT
et uEEE

A d ¥ FlF o RFsy =99 X 3T =9 v § &= g3 58 Breat
@Y ST & 7

1. A-1v, B-1. C-11. D-11i
2, A-111, B-1v. C-1, D-n
3. A-11, B-111, Cav, D-1
4. A-1v, B-1, C-1, D-u
Al: 1
1
A2:2
2
A3: 3
3
Ad: 4
4
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I'he following table depicts the digital numbers of 12 pixels in two different
bands (indicated below each pixel group) of an image collected from the LISS-

IV sensor of Resourcesatl satellite.

177

210 (190 |

123

98 [100 |

127

93

109 |95 |
98 |90 |

620-680 nm

1200 (195 [192 |
115 [185 [195
1128 [111 (192 |
hetes o

TT0-860 nm

Which one of the following options represents the correct identification of only
vegetated (darkened) pixels?

4.

-

L%




oo amrooft fraigde 1 SUTE & LISS- [V §dea ¥ Uahfag U RIT &
ar o d (7 2 7 vde Tewe gag) # 12 fewar &
Hhrg FEOTHT B Ui FEr E

222 210 190 200 [195 [192
125 |98 [100 115 [185 [195
127 109 | 85 128 |111 |192
95 198 |90 |87 |90 |92
620-680 nm 770-860 nm

T = & ¥ &7 °1 OFey Faa aaruas () Newwr fir 38
UEHTe HdT &7
1, 2. 3.
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