PREVIEW QUESTION BANK(Dual)

Module Name : LIFE SCIENCES
Exam Date : 06-Jun-2023 Batch : 09:00-12:00
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Objective Question
11702001
If 6 students occupy a bench, one bench will be left completely unoccupied. If 5 students

occupy each bench, instead. one student will not find a seat. The number of students is
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Objective Question
2 702002

Four villages A. B. C and D are connected in that order by a circular road. A car traveling
with a uniform speed covers the distance between A and B in 43 minutes. B and C in 23
minutes. C and D in 19 minutes and D and A in 47 minutes. Which of the following will be
closest to the time (in minutes) taken to travel from A to C with the same speed along a
straight road?

1. 42
2 66
3. 45
4 21
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1. 42
2 66
3. 45
4. 21
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Objective Question

3

702003

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

L. IS
2 16
3. 17
4. 18
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Objective Question
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A, B. C, D and E are members of a family. A is a doctor and wife of a lawyer. B is the brother
of C and husband of a teacher. C i1s an engineer and daughter of the lawyer. Which of the
following inferences can be definitely made?
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Objective Question

5

702005

D 1s the lawyer

E is the teacher
A 15 the wife of D
B is the son of A

A,B,C,D 3R E T UNaR F FeET &l Aol N T aha A Tl &1 B. CHT A &
3iR U 31aTUs &1 ufa §1 C SSifar § 3R ader & 9 ¢ Aeafaf@a & a siaar
Aoy AT & Seprer ST gohar &2
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Which of the following correspond to x.y and z, respectively in the following square where
sum of elements in each column, row, and diagonal is the same?

16 |11 X
17 y |13
z (19 |14
1, (AT1513)
2. (18,15,12)
3. (121517
4. (17.16,14)




T atv g9 & o us Taew. ufth 31k faerol & srawal & I gae &, Seafeai@a
HA U PITaETx, v 3R 2 & FHHAA: 3ET 82

16 |11 X
17 y |13
z |19 |14
1. (17.15.13)
2. (18:15.12)
3. (12.15.17)
4. (17.16,14)
Al: 1
1
A2:2
2
A3: 3
3
Ad: 4
4

Objective Question
6 702006 ) ) ) o )
P starts a business with an investment of Rs. 30 lakh. Two months later Q joined with Rs.90

lakh. Subsequently R joined with Rs. 180 lakh. The year-end profit of Rs. 1.2 crore was
distributed 1 proportion of the mvestment and duration in the partnership. If the profit
recerved by R was Rs. 60 lakh, how many months after Q, did R join?

1. 3

2. 4

3. 5

4. 7
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Objective Question
7 |[702007

If the difference between the two-digit numbers made from digits @ and b 1s 27, the difference
between ¢ and b 1s
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Objective Question
8 702008

Two cards are drawn together at random from a deck of 52 playing cards. What is the
probability to get one red and one black card?

i
2

13

51

19

26
51

.

26x25
52x51

4.
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Objective Question

9 702009
ABCD is a square. EFGH is a rectangle inscribed within the square with its sides parallel to
the diagonal AC of the square. The perimeter of the rectangle EFGH is 16. The side of the
square is

A F B
“.
£
G
~
D H C
1. 8M2
2 3
3. 4
4. 82
ABCD Ueh g1 §| 38 991 3 Ueh 313 EFGH 9137 317 & forgeh! i a9t & faspot AC &
AT & | 39 EFGH T aRfafa 16 &1 aft Frogem g
1. 812
2. 8
3 4
4. 82
Al: 1
1
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2
A3:3
3
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Objective Question

10 702010 : g ; ; 2
A square paper is folded twice to a square shape one-fourth in area to the original square.

Then equilateral triangles and circles are cut as shown in the figure.

Which one of the following is a possible pattern on the fully unfolded paper?
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Objective Question
11 702011

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 burn, how long does B take to burn half its initial height?

1.

2.

b2
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1. 60 f&ae
2. 30f@we
3. 15T@se
4. 10 &@ae
Al: 1
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3
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Objective Question

12 1702012

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

region is (hint: area of an equilateral triangle of unit side length is ?)
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Objective Question
13 702013
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Three identical rings of radius 1 unit are stacked as shown in the figure. The length x is

2+4/3
2+12
2+2/2/3
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Objective Question

14 /702014 2 2 : > : A
Given graph depicts the data of people going to gym and deaths per year in different cities.

Which of the following can be definitely concluded from the graph?

100

.

80 Lo @

deaths per year

0 20 40 60 80 100
% of people going to gym

Gym makes people fit and improves their health.

None will die if all go to gym.

Gym helps people to save their lives in cities.

In the city where on the average 50% people go to gym, 50 people die per year.
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Objective Question
15 702015 _ o
Which of the following is INCORRECT?

31.-'2 J 31.-"2 4 31.-"2 — 31-'2 5 31!’2 % 31#2
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Objective Question
16 702016




Choose the option that will make the following statement correct:

THE NUMBER OF TIMES THE LETTER “T" OCCURS IN THIS SENTENCEIS .
FOUR

FIVE

SIX

SEVEN

39 [ashed &I ot ST i1 feT 7T et T Hel ST

THE NUMBER OF TIMES THE LETTER “I” OCCURS IN THIS SENTENCEIS ... .

= D e

1. FOUR
2. EINE
3. SIX
4. SEVEN
Al: 1
1
A2:2
2
A3:3
3
A4: 4
4

Objective Question

17 702017

Mary and Mike are married to each other. John is Mary’s brother while Douglas is Mike’s
brother. In a gathering of 2 children of Mary and Mike, 3 of John and 2 of Douglas. the
number of first-cousin pairs (sibling’s children are first-cousins to each other) is
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Objective Question

18 702018




In a round-robin tournament (each team plays with all other teams once) between 8 teams. a
win fetched 3 points and a draw. 1. After each team had played 4 matches, the total of the
points of the teams was 34. The number of drawn games among those played till then was

1. 7
2 2
3. 6
4. 14
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Objective Question
19 702019

22 X
Suppose (729)=(81)z = 3. The value of x is

I. —2I
2. —21.5
3. 22
4. —20.5

AT (j729)%(81)§ =3 gl xPIAAG

b, —2%
2 518
3., g2
4. =205
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Objective Question

20702020
The possible number of integers between 1000 and 10000 containing two 2’s, one 0 and one 3
(for example, 2023 is such an integer) is
1. 6
2. 8
3. 12
4. 24
3o1 HeATTA qUIThT 3T H&AT ST 1000 | 10000 3 & § 3R fSieT# 2 Y a1, 0 veF §R 33 3
Teh O 3T (31807 & [oIw 2023 A VAETE). &
1 6
2 9
3 12
4 24
Al: 1
1
A2:2
2
A3:3
3
A4 4
4

Objective Question
21 1703021




Which one of the following sugars will not reduce Tollen's reagent?
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Objective Question
22 (/703022

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
Boiling point

L




NaCl & FreorTar, S & 94T ¥ 3k &, remas &1 #ia @ wifas
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1. USS dad
2.  QUTAAT
3. fedya owams
4. FIUAATH
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question
23 1703023

In mature erythrocytes, the end-product of glycolysis that contains the carbons
of glucose 1s:

L ethanol

2 pyruvate

3. acetaldehyde
4. lactate
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Objective Question
24 1703024 N 1 L . - -
The standard free energy (kJ mol™) of hydrolysis of glucose-1-phosphate 1s:
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Objective Question
25 1703025

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

genome 1s TRUE?

1. LINEs preferentially localize to AT-rich DNA.

LINEs cannot transpose mdependently.

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

4. The Alu family 1s the most prominent LINE family in terms of copy number.

AT SAH H 3URAT LINEs & I # @5 & § Bl & FIT T

e?

1. LINEs @ di¥ 9T AT WX DNA O FUMAFT &d & |

2. LINEs Tgd¥ §9 ¥ U&TdNd del & Tdhd |

3. SINE dcd U&ediol dF W USiifadl & gRT LINEs agd 3=
wfaferf S=ar urea & Toa § |

4. yfafof g & S & Alu 397 TaW U@ LINE a9 § |
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Objective Question
26 703026




Which one of the following changes 1s energetically favorable and occurs spon-
taneously 1 an aqueous solution?

L. Formation of a bilayer from phospholipid molecules
2. Dispersion of one oil droplet into many small ones

3 Tearing of the lipid bilayer

4. Conversion of a membrane vesicle to a flat bilayer

A & @ Fi9 @ IRada Fgd AgRiod Td Forg faoaa &
Fad: gfed gar g2

1.  IEHITTIS HUMHT gRT Uk fguia &1 AT

2. O & UH IE BT HE DI @l H FehorA|

3. fofte fguwa &1 faeror)

4. UF ool giear @1 Iudl fTwwa # gRad|

Al:
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1
1
2
2
A3:3
3
A4: 4
4

Objective Question
27 1703027

A temperature sensitive S. pombe mutant exhibits cell cycle arrest both, at the

Gl to S, as well as at the G2 to M transition phases. This 1s possibly a mutant
of:

. Clbl

. Cyclin B

. Cdc2 only

4. Cdc2 and C1b3

Th ScOadl dd Tl S. pombe, Gl ¥ S & FA-TY G2 ¥ MIAT
GhHAUT JIEATHT UT PIABT Teh FRIUS USRT FIAT &, Tg THad:
Tk Scaidd &:

1. Clbl &r

2 Cyclin B opl

3. &hdd Cdc2 &l

4.  Cdc2 3T CIb3 T

(5 T B T

Al :

A2:

A3:




A4: 4
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Objective Question
28 1703028 i i . . ] . .
In the context of protein import in the nucleus, which molecule is responsible

for releasing the cargo from the importing receptor?

| Ras

1 RhoA
3. Ran

4 Rock

tegd # UK 3T & Tegd H, Hid AT AU AIATHE ATl § FHIaN
(cargo) oI HdHFd Pl P ToIT Scaierdr &2

L. Ras
2. RhoA
3 Ran
4. Rock
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4
Objective Question
29 1703029
Which one of the following mRNASs i1s most likely to be exported out of the
nucleus?
1 Spliced RNA associated with the poly A binding and cap binding
complex.
2. Mis-spliced RNA with multiple stop codons, for degradation in cytosol.
3. Spliced RNA with the associated spliceosomal complex.
4. Uncapped and unspliced RNA.

%ﬁﬁ@ﬁmmRNAEﬁmﬁmﬁtﬁH@?ﬁFmﬂTm

Tad &7

1. ag — A [polyA] HTEUS TUT HAT=BIEA [cap] AU FAT &
HIE HAUAIPd (spliced) RNA

2. PIRAPEA H fqued & v ag gAUa §e d@g Ifegad
HaYaTgpd (Mis-spliced) RNA

3. Udg TCAETHIEHAT AT & 1Y Ha9argd (spliced) RNA

4. HAHTTOIGA T HAGTATFA (Un-spliced) RNA

Al: 1

A2:2




A3:3

A4: 4
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Objective Question
30 703030

Which one of the following translation factors is used at the step of translation
initiation and defined as anti-association factor for 30S and 50S subunit

interactions?
1. IF1

2. 1F2

3. IF3

4. RRF

IGE i e i o e e HeJdlgeh PP (translation factors), 3eIdlg
YRS UG H 3TN AT § JAT 30S TI 505 3USHS &
=gt & e ufa-geaey oRe & avg aRena forar sar
&7

1. 1F1

2. 1IF2

3. IF3
4. RRF

Al:

A2

A3:

A4 -
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Objective Question
31 703031 . . ] I . ] .
Which one of the following codons 1s used to code for selenocysteine in

Escherichia coli?

l. UGA
2. UAA
3. UAG
4. ucCcC

T & @ FiF @1 FeEa & Has § BT &1 ged &9 &
forT suger A AT AT 82

i UGA

2 UAA

3. UAG

-+ UucCcC
Al:

A2
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Objective Question

32 1703032

A3:3
3
Ad: 4
4

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

true?

1. The Cre recombinase is believed to mediate the circularization of the P1
phage genome during infection of the bacterial host.

.8 The 2 integrase cannot mediate integration of the A genome into the host
genome without the help of accessory proteins.

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

4. In Xer recombinase-mediated monomerization of chromosomal dimers,
the interaction of FtsK with XerCD activates XerC and initiates the re-
combination process.

fAF & § o9 71 FyT TUA-faftree Rewdast & av F g F&

g7

1. O SErv] & HWReAUT & SR, Cre Reprdias], P1 HISH A &
JedlgeoT A Heldd AT AT &l

2. HEIS Ul $f Hergdr & e, o e, i S|H H 4
A & FHATFS H ufauried F& F FhdTl

3. Hin Seacol-AETET - HAISAS &I T, 60 bp TUF HJFHA W
WET - DNA $ 3=aeaferar grr saufia gt &

4. Xer NS ACTET TORET TEoTehl & Teholhlchiul H FtsK &I
XerCD & HTY TR AT XerC & TR Hlar & AR
gd:i—i-l-l‘i\:-ld (recombination) UTeRAT T URFH Hldl &l

Al: 1

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

Objective Question

33 703033

The mode of action of cholera toxin in causing diarrhoea is by:

NSRS T N R

inactivating G; protein.
continuous activation of adenylyl cyclase.

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




HTIER (diarthoea) & & & fow & FAA T &:
1. G, U &1 Fohaa

veATS ol HgdFala bl falay |iergor
ASFT 3raear & G, U &1 AT dTaaT
4. GTP T GDP #H caiid JIHNTUCA

2
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Al:
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A3:
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Objective Question
34 703034

Which one of the following 1s the communicating junction linking adjacent cells
n plants, which permits small molecules to pass from cell to cell while blocking
the passage of most large molecules?

l. Adherens junction
2. Gap junction

3 Plasmodesmata

4. Hemidesmosome

e & ¥ ol9 oiul & Aecadl FR@ET & Az arer =N @iy
TYS &, S BIT FUHT B FIAGT F FHAGT & FF &1 & 9
SARTAR I8 HULHT & HTATTH P bl &7

. Uy 8 we

io \@fer T

CATEATSEHT

4.  gARTAEH

Al:

(R
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A2

A3:

A4
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Objective Question
35 703035




Objective Question

36 703036

The extracellular domain of a cell surface receptor (A) was switched with the
extracellular domain of another receptor (B) to create a chimeric receptor (B-A).
Assuming that there 1s no effect on the functionality of the domains in the
chimeric receptor, what 1s the most likely outcome 1n the presence of the ligand
for receptor B?

L' T L J—

The ligand will activate the pathway normally triggered by receptor A.
The ligand will activate the pathway normally triggered by receptor B.
The chimeric receptor will fail to transduce any signal in response to the
ligand.

The chimeric receptor will cause constitutive activation of the signalling
pathway.

Tk Taf=aadhr Il (chimeric receptor) (B-A) B TS F ToIT, TR FIfAHT
T TTE (A) & TERITRADBT 8T P Teh GEY HIABT TAE ATEN (B) &
ATETRITRIRT &1 & dger e AT | TE A gU b TR amer &
gsyaT A TRITCHSFAT UT PIe UHT F¢ USdl, ATel B & forw Ferear &
sfeyfa & &ld & oo f gaw 34fE qurEer 82

1

Al:
A2
A3:

A4

Holoell, FHEETT: ATl A & gRT yafdd 9y & Rearfeaa
LI |

Holoell, WA ATl B ERT Waidd UV & patiead & |
Herda! &7 3reqionar # AR amer ey off Hog & aReiad
FA H FEFHST 2 |

=g Al Hohde UV FT Tk FIehIUT HLaT |

Appressorium 1s expected to be formed during which one of the following
diseases?

1

2.
3.
4.

Bacterial leaf blight in rice
Bacterial wilt in tomato
Powdery mildew in pea
Leaf curl disease in tobacco




fFa & @ forg o1 & g wERTd &1 999 gemtdg &2
1. o &7 o] Serdr 9T

2.  THET H SAGO] HIST T
3.  HeT H oS TTHAT T
4. gFarg # 9ot FEe A

Objective Question
37703037 : ; - . . -
Clonogenic neoblasts are involved in planarian (flatworm) regeneration. This 1s

an example of:

1. epimorphosis

2. morphallaxis

3. stem cell-mediated regeneration
4. compensatory regeneration

FAlToTAd [TACATEed, T RAT (TUSTHH) & ol J TFATod ¢ |
IE TF ISTe0T &

1. AfwIEaRer &

2. 3{UMAOT &

3. I PITAGT ACIET Geoleaddd &l

4.  UfdeRI gesiad &l

Al: 1
1
A2:2
2
A3:3
3
A4 4
4
Objective Question
38 703038
Which one of the following describes an amphisome?
1. It 1s an intermediate/hybrid organelle produced through the fusion of endo-
somes with autophagosomes within cells.
2. It 1s a double-membrane sequestering vesicle that is the hallmark of the
intracellular catabolic process called macroautophagy.
3. It 1s a compartment formed when autophagosome fuses with a lysosome.
4. It 1s a vacuole that arises when membranes of the ER sequester parts of

the cytoplasm.




T # ¥ ol9 T 38T {amphisome)ﬂﬂ'aﬁ?fm??

.  I¢ Udh ARANAG/THT 3TH &, Al BIRrepr & M 3T T &
HIcATSHT & TT TIGa O gadT & |

Te U fESredigad uwored gfea ¢, St i qeeranifaar aeame
arell 3ed dIRIhT HTTAT GThaT T YATOThAT & |

3. O% ARSI & JIAed & 1Y IS ¥ a7 U DISS §
4. T Uh AT & ST &5 ER &7 Breet & IRPEeT & W F

TG & 3cded @ldr § |

b

Al:

A2

A3:

A4 :

A D W WO N =

Objective Question
39 703039 ] . 3 - . . .
Homeotic selector genes are responsible for the specification of Drosophila body

parts. Which one of the following identities would you expect if the w/trabithorax

gene 1s deleted?

1. The third thoracic segment 1s transformed to another second thoracic
segment and a fly with four wings.

2. The third thoracic segment develops halteres.
3. The second thoracic segment loses wings.
4. The first and second thoracic segments fuse and wings are formed on the

third thoracic segment.

FATTGH! (homeotic) TP N, SHIFeT &F NI & 3797 HT TAFATRTOT

& T scaerdt 81 I Iecrasyley S & ifug fear s ar

BT & ¥ Fg gaufder fir 35dig 31T FT dha &2

1. deRr asfiy @ 3w gEy asfy ws & uRefda ger ve IR U@
arelt FFET aTdT B

2. orawr asfw @We "arde! & [Oeid Far € |

3. O g8 @S gEl & faoiua & ST § |

4. Ugd AN gEY I8 ws AT g9 § 3R JdraY 98l wE W uw
I & |

Al :

A2

A3:

AW W NN = =

A4




4

Objective Question
40 1703040

Which one of the following root initials gives rise to the root vascular system,
including the pericycle?

1 Columella maitials

2. Epidermal-lateral root cap initials

3 Cortical-endodermal initials

Stele initials

g

& # ¥ B9 &1 qJ UFHF (root initials), TRIH &I FFATT FA
gV, A gl I &l I1dr &2

1. TP URFHE

2. dEEH — UIsAg #AF MU UREHE

3. Togll-3ed:THE UNFEHE
4

IH URFHDP
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4
Objective Question
41 (703041 _ ) ) : :
Which one of the following plant-derived molecules 1s widely used as an
analgesic?
1, Abscisic acid
2. Salicylic acid

3. Jasmonic acid
4. Gibberellic acid

e 3 @ P9 |1 Uy geufedd AupEHT #1 dET A1 f R ged
ST T &7
1.  TUIHd$ 33Fd

2. dforgrEdas 315
3. SHATAE 3IFd
4. oo 3+
Al: 1

1
A2:2

2
A3: 3

3
Ad: 4




4

Objective Question

42 1703042
Which one of the following statements i1s INCORRECT?
1. Avr proteins predominantly have SecA secretion signals.
2. Avr protemns are secreted through the type III secretion system (T3SS).
3.

Hypersensitive response and pathogenicity (HRP) cluster proteins are
involved 1n the secretion of Avr proteins.

4. Some of the components of the T3SS pathway are conserved between
animal- and plant-pathogenic bacteria.

O & ¥ &9 @1 FY9 3T 872

1. Avr Ui # UHEd: SecA HJUI Hhd & & |

2. Avr I, TEU-111 FIUT dF (T3SS) & ERT HIdd &d & |

3. Avr WAl & FEoT # Afddder gfafshar ta eTaaa (HRP)
TS UIld FiFAfod 8id © |

4. T3SS UY & $& "eh, Ul 3N Uy Wedd Aast & &=
eT ' §

Al :

A2

A3

A4

A ObA W W NN = =

Objective Question
43 703043

During glycolysis in plants, alanine and related amino acids are directly
produced from which one of the following precursors?

1. 3-Phosphoglycerate
2 Phosphoenolpyruvate
3, Pyruvate

4. Acetyl-CoA

gl A TAERINTEEA & G, Volad 3R Fafeud 373 31
T # ¥ foFg quadt & @1 scwfea g &2
1. 3-BIERIPATEE

2. WP JB&de
3. UB&de
& f‘ﬂalga-COA

Al:

1
1
A2:2
2
3

A3:




A4 -

3
4
4

Objective Question

44 11703044

Objective Question

45 |703045

Which one of the following statements regarding PEPCase is INCORRECT?
1. During the day, C4 PEPCase 1s mnactive whereas CAM PEPCase 1s active.

B W N

PEPCase 1s mnactivated by dephosphorylation.

PEPCase kinase phosphorylates PEPCase.

The synthesis of PEPCase kinase 1s modulated by circadian thythm imn CAM
leaves.

PEPCase @ d H @ & ¥ &9 I FI9 3T 2

1.

Al:

A2

A3:

A4

& & THI, C4 PEPCase ATShT & & I T CAM PEPCase
ahT g d ¢ |
PEPCase fImTEmINTerastor (dephosphorylation) gRT f&fSFra g Srar
g |
PEPCase @&l PEPCase &l BIERINIGd Hidl & |
CAM Ufeai & PEPCase &gaal &7 geowor, fgay g o=
(circadian rhythm) g7 TIATEAUST ST ¢ |

1

1

2

2

3

3

4

4

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

L) P =

o

2.0% NaCl
1.5% NacCl
1.0% NacCl
0.5% NaCl

AT & O oFg fToaa & Zrad X, oTal ®AT PIABIT FT FIATTTT
(hemolysis) %)I'JIT?

1
Z.
3

4.

Al :

A2

2.0% NaCl
1.5% NaCl
1.0% NaCl
0.5% NaCl

1

2




A3:3

A4: 4
4

Objective Question
46 703046 —n . . 1 i J i
The non-ciliated cuboidal epithelial cells in bronchioles that secrete important

defense markers are called
| Goblet cells

2 Basal cells

3. Langerhans cells

4. Club cells

RHITAGRT H IR-IAF TABR SUhell HIRNFT, A THg@ UfcRe Rgw

HIfdd Il €, Feolldl &: -
1.  HJIY HIfemT

2. T RIfreRTT
3. oIIReEg AfRART
4.  TFoId PIRAFT
Al: 1

1
A2:2

2
A3: 3

3
Ad: 4

4

Objective Question
47 1703047
Which one of the following factors inhibits renin secretion?

1 Increased level of plasma catecholamines.
2 Increased blood pressure in the afferent arterioles leading to glomerulus.
3 Increased activity of sympathetic nerves connected to kidney.

=8

Prostaglandins.

O & ¥ ®l9 @ *R& AT & Taor & @EfAT (inhibits) FIAT §2
1. UgeT FrPraTAESST FT g TR

2. FRAPHES B A g HWE gAfADt 7 afdg @ =@

3. g ¥ B g argad aferst # afda afeaar

4. UEmle="

A2

A3

W W NN = =




A4: 4
4

Objective Question
48 703048

Which one of the following 1s correct regarding zeitgebers?

| Have no effect on biological rhythms
2. Sense biological rhythms

3 Synchronize biological rhythms

4. Abolish biological rhythms

ot & ¥ Fia el & X & Te &2
1. ST ST IIAT (biological thythms) WX El'flé THTT el el &l

2. ¥ AT FITAT FT HIE H £
3. ¥ AT FIST A TAGHE FS g
4. ¥ AT ITAT F ST A el

Objective Question
49 1703049 i . L . -
Segregation of alleles can occur either at anaphase I or anaphase II of meiosis.

Which one of the following is an ideal model system for identifying the stage at
which allelic segregation occurred?

1 Arabidopsis thaliana

2. Drosophila melanogaster

3 Neurospora crassa

Saccharomyces cerevisiae

FrAfaEmed & faadsa o Ot FUFI0T F UETaEAT 1 H AT TRATTEAT
I & g Fhar ¥l a8 e, fowd grafaewed &1 fawdsa gam, &
UgaTaa & fow Fea # ¥ ol ar et ufaww a7 &)

1. wfREifcad AferzEr

o

2.  SNFIfeer [Adalamey
3. SINFUNRT T
4. HPHTSHIST Wt

W W NN = =




A4: 4
4

Objective Question
50 (703050

Based on the image given below, select the option that describes it correctly:

W ey

1 z 3
& ‘-z. '4} 8 s B < %! ]
}ﬂ 5 B¢ }l ‘E - ll
6 7 8 9 10 1 12
LT N 8 ¢
13 14 15 16 17 18
p¢ RE ra AR “i
19 20 21 22 X XY

Q-banded normal human karyotype.

G-banded human karyotype depicting aneuploidy:.
C-banded karyotype depicting Klinefelter syndrome.
G-banded normal human karyotype.

ol

drd g 3 R & amur X wd faweu gfad At sudt wdr carear
AT E |

»
-
: |
'
»
E
ar
Ju
=
B - = T o
<=

Q -d=gaFd AT Al IOTHA T
FgIorEar Rf¥a #d v ¢ -dsged Aea orEF uw
Fargahecy [HegH RAT #d gv c-d3ged o Uy

G -d=gad UHET AGT YUY UFT

PN =

Al:

1
1
A2:2
2
3

A3:




3
A4: 4
4

Objective Question

51703051 . " — ; 5 " :
Consider alleles “A” and ‘a’ in a population. The frequency of heterozygotes will

be highest when:

I Frequency of ‘A’ 1s more than frequency of ‘a’

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

3. Frequency of ‘A’ 1s equal to frequency of ‘a’

4. Frequency of ‘A’ and ‘a’ affects the frequency of homozygotes. not

heterozygotes

HAAT Tk HTEET H FrATIFe (allele) ‘A 3R ‘a’ g1 fawagessr &

i gaw 3ifeE geft Ja.

1. ‘A & g ‘a’ Fr AT F HAF I

2. ‘A H G ‘a’ FHr JgT F FH T

3. ‘A @ 3mgfa ‘a” Fr gy F R g

4. ‘A 3R ‘2’ # AR FAYIASAT BT WA B UHTAT FAT E,
frwageraar &1 a9

A4 :

A DA W LN = =

Objective Question
52 (703052

Recessive lethal alleles are never completely eliminated from the population
because:

1. lethal alleles are always conditional in nature.

2. lethal alleles have selective advantage.

3. lethal alleles protect organisms from other deleterious mutations.

4. they are maintained in the population as heterozygotes.

HUATR o1 JIATdhoUl (alleles) HEEI H ST i @l aXE &

s a8 g9 § Fifeh:

1. Od® JPAAEEU UHia H A0 ufaaducas ad o

2. HUde JeATAhedl H aONT A BT B

3. Ude FIATAGedr UIfordt @l gEY Sfaeil Scuiddal ¥ I8 &d
gl

4. F A F RAUIPHST H Re FEF W T E




Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4
Objective Question
53 1703053 . . . . . . . L . .
Which one of the following mammalian species 1s distributed in evergreen
forests?
i Nilgai
2. Black buck
3. Cheetah
4. Lion-tailed macaque
e & @ FiF @ Tl yafa geeEr aat F faeaika wdr &2
1. ey
2. wren f&Ta
3. Edr
4.  IA-Tog Ao (e g aer)
Al: 1
1
A2:2
2
A3:3
3
A4: 4
4

Objective Question
54 (703054 ) ) ) )
The grizzled giant squirrel, Rafufa macroura, naturally occurs in

1 north-east India and Burma

2. western Himalayas

3 southern India and Sr1 Lanka
4. Andaman and Nicobar 1slands

The WY arelt arelt e Freedy wgwT AT, Tpfae &9 § e
g

1. 3ca-gdf ARg dR T #

gfRef T &

gigofl AT 3R el A

3yUsAE IR FdEr ot #

B w P

Al: 1




55 (703055

56 703056

A2:

A3:

A4

A A LW N =

Objective Question

Which one of the following characteristics 1s NOT correct for bryophytes?
All bryophytes are homosporous.

Gametophyte 1s the dominant phase of the life cycle.

The antherozoids are always biflagellate.

Water 1s conducted by hydroids in all bryophytes.

e & | Pl 91 A&7 FAwSeH & U e AR £7

N S 'S T N =

1. HH JOEEC HHASAUG ad © |

2. JIABIGE Sadged Hr GATH FTEAT § |

3. gHU] A fgamemelt € €

4. gt FANEECHE F AT BT FOTSIT ESLEE SR BT ¥ |

Objective Question

Which one of the following species of birds 1s known to migrate across the
Himalayas?

1. Sarus Crane

2. Red-vented Bulbul
3 Jacobin Cuckoo

4. Bar-headed Goose

A # O #ig O usll uafa ©HATET & 3IR-UR UdH i & oIw

AT ST &2

1. HRE &d

2. I I¢3 ToIqd

3 ITdd (Jacobin Cuckoo)
4. dR 28 Tedd

A2

[T RS-




A3:

A4 :

N B~ LW W

Objective Question
57 1703057 . . ] . . . . |
Which one of the following terms 1s used for species that exploit the same re-

sources 1n a similar manner?

1 Guild
2 Taxonomic order
3 Community

4. Assemblage

AFT & T T ¥ A FT YANT 37 GAIAT & fow g@ar g 3 v
S TETYAT $T 3UATT AT ik F Hlal &7
1. fres

2. gIhIT UeTeIhHA
3. HHeT
4. GASA

A4

AN W LY N = -

Objective Question
58 703058 5 3 5 . >
Invasive species, in general grow very well in a new area that they invade, and

often outcompete native species. An explanation for the better growth and prop-
agation of mmvasive species in comparison to their native counterparts 1s pro-
vided by which one of the following hypotheses?

L. Ecological niche hypothesis

2. Intermediate disturbance hypothesis
3. Enemy release hypothesis

4. Biotic resistance hypothesis




HTRTHP TSI FHAETT: a9 &T H =T e Ji¢ Hlar &, oer d
HTFHATT Flcl & AN HFR WP TAd B AT S S g | = A &
fore aReeuar gRT 3a% Wpd THFST BT oIl H ATHAVIGRT TATS
& =BT gig AR gda & carEar AT FEdr 2

1. qTRTEUTART fAha (niche) TUNFETAT

2.  #AregHAF ey aReeuar
3. U3 H gReegen
4. SAfar ufauy aiteegar

Objective Question

2 A positive association between absolute average individual fitness and popula-
tion size over some finite terval 1s known as
l. Allee effect
2. Founder effect
3. Rensch’s rule
4. Bergmann’s rule

frdl fTrd 3eater d 3= 3{Ha dafthe SUGehar AR HTaET &

PR & AT Th TATCHS FATSTT Pl AT AT & |

1. Toll UHTT
2. HEYYF THTD
3. = &1 fqOH
4. TIHAT F fATH
Al: 1

1
A2:2

2
A3: 3

3
Ad: 4

4

Objective Question
60 703060




1ven below are characteristic traits found in sun- or shade-acclimated leaves
High dry mass per unit area

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

Y0 W0

Higher light harvesting complexes per area

Select the option that has all correct characteristics for shade-acclimated leaves?

| A.Band C
2. C,Dand E
3 A, Cand D

4: B.Cand D

UeRTA AT BIAT HJgleld UTadl A U ST dTel ST&701h faues #A=
e a2 & |

A 3T YCF GIA Ul g STHA

B.  &Nd gl & s F&IT Ui &%

c. &% chl-a/Chl-b U

p. o af¥ gwa ufd &awa

E 3%d Ul HIAES HFd Uld SHT6

BT 37efqiod Ordr & forw @y @ a1sqont arer fasrew &1 gaar 2
1. A B3R C

2 C, D3R E

3. A C3RD

4 B, C 3R D
Al: 1
1
A2:2
2
A3: 3
3
Ad: 4
4

Objective Question
61 703061

Which one of the following statements 1s correct for a primary successional

species?

1 These species do not follow specific survivorship curves.
2. These species show Type II survivorship curve.

3 These species show Type III survivorship curve.

ol

These species show Type I survivorship curve.




e & @ @l 91 FUT WATHF HIhidAG U & forw Her &2
1. ¥ gafaar fafse scaiSifaar al &7 FgEor Ja Hidr ¢ |

2. ¥ USAMAIt YR I Scal=iadr de aTdr g |
3. ¥ UAfadl YR 1l Secaaiadr a6 USiid &ldl & |
4. ¥ yafadl UK 1 Scalsiadr a% UaRid &l ¢ |
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4
Objective Question
62 703062 . . . . ) ] . .
Directional Selection for a particular trait will lead to the frequency of the trait:
L. being normally distributed m the population.
2 always showing a left-skewed distribution in the population.
3. always showing a right-skewed distribution in the population.
4. showing either a right- or a left-skewed distribution in the population.

T faw fadwes & forw Raress g, fadwe & smgla @ o S
1. aRr & AT oade g

2. TETEr F EHUAT arATISr TaRoT efda &ear g

3. AR # A rImadr foaRer wefda &ar &

4. HEET F I AT STt IT GTATGT TrawoT geid war g

A4 -

AN W LN N =

Objective Question
63 703063 i 7 S 5 = A .
Given 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 is usually infested with parasitic wasps.
2. The young ones learn the calls of their foster parents.

3 The bird feeds parasitic wasps to its brood.

4. The call of the species 1s innate and not learned.




TS B DI TH g2 Weildl & AT A, e A § Dl @r
HYF 50 UAITT & forw Ter &2

1.

B oW oM

A3:

A4

A A W WD N = =

Objective Question

64 1703064

uefl & g FETId: W adat ¥ 9fda @ E
a1 IS Tl ATHHEE H gHR drEd &

ugll AU 3 & Wehdl Jad ey &

ySrfer T gER W g8 e afed SedAsd @dr gl

The following terms represent different methods in phylogenetic tree construc-

tions.

A.  Unweighted Pair Group Method Using Arithmetic Average (UPGMA)
B. Minimum Evolution (ME) method

C. Maximum Parsimony (MP) method

D. Maximum Likelihood (ML) method

Select the option that represents all distance-based methods?

N S I O A

Aand B
B and C
Cand D
Aand D

& oreg aemasht g&7 (phylogenetic tree) fFaTor fr fofdem ot &
vefid & |
A SFEATOTAT AT F TINT T arelt FAORT e THg fafe

B.
C.
D.

(UPGMA)

fAFTas g Afr (ME)
STaad Facat@ar [&fer ovp)
STadd gareTar &afr (ML)

38 fawen & g S @l g smutia fafet & grar €2

£ W =

Al: 1

AdTAT B
B d4T C

Cdar b
AdUr D




A2:

A3:

A4

BB W W NN~

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 Agrobacterium-mediated transformation?
l. strong constitutive promoter
2. tissue-specific promoter
3 substrate-inducible promoter
4. stress-inducible promoter
THFANTH ACIET FUEAIOT & gRT URSdr it &1 seufy & foro
FFT # T FiT T Soa1T (promoters) & WP, FAPRIcHD IO IEEGE
ST &1 fIealF & T T.DNA & 9IeT A0 &9?
1. Helel X=ch Seallden
2. Sdo I SeATTd
3. ferurgen afia searas
4. g 9T SeAdd
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question
66 703066

Which one of the following statements regarding molecular markers for
genotyping i1s INCORRECT?

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

2. Codominant molecular markers can be used to detect heterozygosity:.

3. Sequence Tagged Microsatellite Sites (STMS) and Simple Sequence Re-
peat Polymorphisms (SSRPs) are based on polymorphisms in repetitive
DNA sequences.

4. Restriction Fragment Length Polymorphisms (RFLPs) and Simple
Sequence Repeats (SSRs) are multi-allelic markers.




e & ¥ FiF g1 Fy9 9 gwuor & forw Hrtae RgF F Gl A

TEr AL 2

1. v FEfRET & T vh AT & gecifad a5 # agiar @
T el & HebT B

2. HEUHTIr TOTIde Rget # 3UAeT fAuATHT B g & forw
gl |l Tl

3. IeH Rfgd GEAGEl FUS (STMS) 3R FTHAET  37ehHA
QAad ag®IArd (SSRPs) YAdlach DNA eshal # Tg&aal W
smaria & 2

4. ufqaus @os deF agFuar (RFLPs) 3 VAT 3 GaAdrad
(SSRs) Tg-Teiferes g 2

Al :

A2

1
1
2
2
A3:3
3
A4: 4
4

Objective Question

67 (703067

A patient was injected with Purified Protein Derivative (PPD) to diagnose TB
disease or a previous exposure to Mycobacterium tuberculosis. The injected area,
when spected 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
2 Helper T cells and macrophages
3. Eosinophils and mast cells
- Natural killer and dendritic cells

U W A, TB S T qF F ABHISIRTH IR IT § TUF B
ueaEa & forw gnifaa W egeueaAr (PPD) #I Ied:&fua fRam o)
48-72 ©UC dIg AT I W AT 3T B dEa: ST &7 F e
(HeT, FoR 34R) TTfaa & ) T & @ ol @ s 35
TYE W TSR gefre

1. ggiftrew 3R #TEe FIRIAT

2. WEId T FIRAGV 3R JecHETHI]

3. sOApey 3 ATEe AT

4. UTplde ARG EcgEicd PITABT




Al:

A2:

A3:

A4

BN W WD N~ =

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 intoxicant for consumption?

1. Mahua (Madhuca spp.)

2. Monkey-puzzle tree (4draucaria spp.)

3. Rhododendron (Rhododendron spp.)

4. Elephant grass (Pennisetum spp.)

e & @ Fila @ Uy USATa & Gl HT TAT, JACT YT & TAET
TAHSTAT gRT U & T v A gard e # fFar Smar g2
1. AT (Madhuca spp.)

2. Monkey-puzzle & (Araucaria spp.)
3. EB'-I'?T (Rhododendron spp.)
4. I TH (Pennisetum spp.)
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question

69 1703069

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

L Camera Trap
2. Line Transect
3 Point count

4. Mark-Recapture

A A ¥ i O O AST A TAEETT HATFR F HATFad & [T
HdiedH &2
1. AT SU

2. oTed ITHIC

3. foreg aroTeT
4, AR RFTaR




Al:

A2:

A3:

A4

DA W WD NN~ =

Objective Question

70 1703070

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

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

4. Medium between the objective lens and specimen

e # @ #ld @ FRa acg &F (bright field) geFaM & e
STHAT W P UATT Fel STordl &2

1. ST &T TIT

2. U FT Arar
3. ATATTF o H URTA AT TAA RIOT
4. 3f¥emsd 99 IR ufaed & f= & A=A

Objective Question

71 703071

What is the pH of a 10”7 M solution of HC1?

l. 6.00
Z, 6.79
3 7.00
4. 7.50

HCL & 107M & T freraey &7 pH &1 §2

L 6.00
2, 6.79
3 7.00
4. 7.50
Al: 1

A2:2




2
A3:3
3
A4: 4
4
Objective Question
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A polypeptide was subjected to the following treatments with the mmdicated

results.

L Acid hydrolysis:

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

(2) No fragments.

III. Carboxypeptidase A + Carboxypeptidase 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?

1. Thr-Ala-Met-GIn-Lys-Cys-Gly-Leu-Phe-Arg
2. Cys-Gly-Leu-Phe-Arg-Thr-Ala-Met-Gln-Lys
3. GIn-Lys-Cys-Gly-Leu-Thr-Ala-Met-Phe-Arg
4. Cyclic peptide shown below:

_Cys - Gly - Leu -Phe\_\
Lys Arg
"SGln - Met - Ala - Thr




73 1703073

U& Uleucerss faea AfAfpanst & agag T@r ar qor ofomAr &
gofrar &)

[. 3FT FJAIUUEH:

(1) (Ala, Arg, Cys, Glx, Gly, Lys, Leu, Met, Phe. Thr)
[I. TABANUTESS M
(2) IS TP T
[11. FEAFEATESS] A + FrAFEUCESS B:
(3) g ghS L.
V. YUFFd ScUtel &l Eoad & a1 TSHA faehyur:
(4) Cys-Gly-Leu-Phe-Arg
(5) Thr-Ala-Met-Gln-Lys
faeg # ¥ FiF ez Hr wufFE g=ar & AT & 2

1. Thr-Ala-Met-GIn-Lys-Cys-Gly-Leu-Phe-Arg
2. Cys-Gly-Leu-Phe-Arg-Thr-Ala-Met-Gln-Lys
3. GIn-Lys-Cys-Gly-Leu- Thr-Ala-Met-Phe-Arg
4. &/ feEmrT I TR UterEs -
_Cys - Gly - Leu -Phe~___
Lys Arg
"SGln - Met - Ala - Thr —
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question




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
enzymes affected (Column Y).

Column X Column Y
Possible effects of Ca(OH); treat- Enzyme/s affected
ment
A Release of Vitamin B3 upon |1 Activity of trypsin
Ca(OH); treatment
B Alkaline pH aids in diges- 11 Enzymes of the TCA
tion. cycle

& Ca improves bone strength 111 Activity of NAD-de-
pendent dehydrogen-
ases

D Prevents formation of ROS v Activity of cathepsin K

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

1. C-1v
2. B=1
3. A -1
4. D-1u




HITIRT FFF &I &I IJER & FT F 3T § T AT o &
HeFp T Ca(OH), & FY Y - SUTRUT SH 9T &l Uhdl &l Ca(OH),
IUOR (FFH  X) 3R gafag veasdAl (T39 Y) & FATIa THTT
a1 & 3 Tepent & gEee 5y T 2

TH X TEH Y
Ca(OH), 3U9R & TFATTIS qHTTag TealTeH
T
A Ca(OH), 3UgR W B3 |i fefoga &
&1 A= feramefrerar
B &I pH UTg H Jergdr |ii | TCA T &
AT TealTsF
C | Ca gf2sat &1 &1 iii | NAD -fAsR
GURAT & ERESIECE )
feramefrerar
D |ROS & AT Ahar & |iv | FATHT K A
feramefrerar
@ T fawedt @ deman i eyt F v suged T e
FT TAT FITATY
b G~ ¥
2. B-i
3. A -l
4. D -ii

>

>
o

: oz
B A W OW NN = =
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Aspartate (Asp) 1s an amino acid with the structure NH,-CH(CH>-COOH)-
COOH. Given below are biosynthetic processes occurring in cells:

protein synthesis

de novo synthesis of inosine monophosphate and orotic acid

synthesis of adenosine monophosphate from inosine monophosphate
glutathione synthesis

o 0w

Which one of the following options correctly represents all the biosynthetic
process(es) wherein Asp 1s mvolved as a precursor?

. A only

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

TEATEE (Asp) NH,-CH(CH,-COOH)-COOH TITAT dTell Tk THEAT 3Fd
€ | PITAFIAT A S arell ATHAYOT YRR A= & adT &

A U1 HWWOT

B. 3TSATdd HAlAIBIERe 3R 3RTEH 3HFA AT Fd FAGOT

C. HTEATHT ATARIERT T TRATHA AATGIERS BT T

D. TSEITAANT T HATUT

e & ¥ *ia a1 Taeeq gt S geawor gferar/aferara, GIFT Asp
Teh QIOTHT & &7 F Mfdrer &, P ey 91 ¥ S2Tar &7

1. hdol A

2. A C3RD
3. aad AR C
4., A B3R C

Al:

A2:

A4

1
1
2
2
A3:3
3
4
4

Objective Question




The following statements are made regarding conversion of pyruvate to acetyl-
CoA going from glycolysis to citric acid cycle:

MO0

Oxidation of pyruvate to acetyl-CoA 1s reversible.

Pyruvate 1s transported into the mitochondrion by a transporter.

Pyruvate 1s carboxylated by pyruvate dehydrogenase.

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

The flavoprotein, dihydrolipoyl dehydrogenase, containing flavin adenine
dinucleotide (FAD), 1s involved in conversion of pyruvate to acetyl-CoA.

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. B.Dand E

TAEHIHTHET ¥ ATH e H FF Il UEwde & vifed CoA #H

FUTE0T & TFaeT A &5 FI9 Fg 7T &

A.

B
C.
D.

TfHfed-CoA & UISHIT FT FTFEIAIOT Ufaadr &ar &

UTE®IE U UNETEed gRT AGOR H TAATNT & &l
urgwae fEEregifaas] arT Fralfrdiorpd & gl

TfAfes -CoA TaTa & forw vfifes oiTass, Tgteags A (co-
enzyme A) ¥ UTATRIAT HIAT €l

TFolfddd Tl gEgeglfodigsl  (FAD) Jod  Toldididrd,

SEETeEIToUISd fSEEiTaas], Ughde & UTATCH CoA H FUeATOT
& enf3rer gar &I

T & @ P9 @1 TFey g 98 FUET & oA F AT 27

1.

H W

Al:

A2:

A3

A4 :

AN W WO N = -

Objective Question
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A B3R C
B, C 3R D
C, D3ANE
B, D3R E




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

are listed in column Y.

Column X Column Y
Enzyme properties Expressions
A. | Specific activity 1. keat/ Ky
B. | Turnover number 11. substrate concentration at
which v=(Vyax)/2
C. | Michaelis constant 111. Vmax/moles of enzyme
D. | Catalytic efficiency 1v. Vmax/protein concentration

Which one of the following options represents all correct matches between

Column X and Column Y?

= ) =

A=n, B-1,

A - iii, B -ii,
A-dv B.-mi
) e B -1v,

UeogAl & FS U Bl FTIH X A Falag ar 7am & 3 3961 a1fas

C =i,
C-1v
C -1,
€ =11,

D -1v
D-1
D-1
D - 111

HiTeara & Ta9 Y A Eag forar mar §

TEY X T Y
TeslIgH & 0T sfreafrat
A | Tafdree Tramfafer i | kea/Kn
B. | EEaraloT &EAT ii. | TRITEeT Weear 9 W
V=(Vmax)/2
ArShiorw FERTes iii.| UFolBH & Viay/ AT
D. | ScUXOT &THAT V. | Viax/ TSI TTEAT

A T & O Fia a1 favey TaH X 3 TaH Y & 7T g e Famar

Al :

A2

A3:

W W NN = =

A-11, B-1.

A - 111, B -1.
A -1v, B -1,
Aeq, B -1,

C - i,
C-1v,
C- 1,
C-n,

D-1v
D-1
D-1
D — 111




A4: 4
4
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A researcher isolated chromatin from mammalian cells and digested with
micrococcal nuclease 1in 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
Southern blot hybridization experiments were performed with probe-I and probe-
II. The probe-I and probe-II correspond to different loci of the chromosome(s).
The 1mages below represent the Southern blot hybridization pattern generated by
probe-I and probe-II.

Probe-1 Probe-I1
1h 3h 6h 12 h 1h 3h 6h 12 h

Following statements were made to explain the results of the Southem blot
experiments.

Size of probe-II 1s smaller than probe-I.

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

oW

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

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




U MUBAT o TATUNT HIRIBI3T T PrATeA & §UF fhar 3R afFe=
ATerpT3it # 1, 3, 6, 3R 12 GUSl &F AT AShIBIh gfFerdel & Uld
ferar| dcusara @ wia siAfed AT & DNA & ifad forar arar
3R Wa-1 (Probe-I) 3R Wia-11(Probe-II) & MY & TS Tl sollc
grsfoIsTsatde AT fopd 91311 tia-1 3R Uia-11 3orga & e e«
q gHafeag 81 a9 3 m Ry wia-1 3R wig-11 gRT 3cuea fhd i

T =ollc Eeiaeeadd ufasq o a2id &1
Probe-1 Probe-11
1h 3h 6h 12 h 1h 3h 6h 12 h

Al:

A2:

A3:

A4

=

A UE-11T 3R Uid-1 & Sier ol

B. UW-I JOTET & FIhead! & § FFATUT @ Hehel ¢l

C. Wd-1 Golld & UHh FRUAARHes [T § Fdieyd & ol
el

D.  Wa-11 Holld & U IepldAresd [aede ¥ FFfeud of Tl o

= # @ @la @1 Recy a9 a8 Fuar F oA B AT &7
1. A3RC

2. B3RD
3. @ad A
4. had B

A A LW LD N ==
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The following statements were made about the structure of the 30-nm chromatin

fiber:

A.

B.

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

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

In the solenoid model, 12 nucleosomes are organized 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 histones that lack their tails could fold
into higher-order fibers.

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

statements?

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

30-nm dTel HIATCA I HT TTAT & IR H A9 TS HYA TeAw T

A
B.

Solenoid HiZel H, AP DNA, AT PIE HUN Bl Asdr gl
Zig-zag AT H, THedRd Pieadhd FeqeTPbRI Heead! ae
Cic

Solenoid HATEST H, 12 Fleghrd ar yeT-37ar07 =S (stack) H
TITEdd Tod & , Id Th zig-zag AGT H 8 hicghd Ufad BT
T kel RIFT aaa 2

Zig-zag AlET & AR HI feFea fard &9 & 3mads &a
=3 ﬁlﬁ solenoid A & AJHAR Jel|

Farfafed H4 ST @ a0 AT W, =9 TR & W A
aford & Hehd &

e & & @la @1 ey Tt T8 YT & oA B SATAT §?

1.

S W r

A C3HRD
A B3R E
Fad A AT B
Fad C 3R E




Al:

A2

A3:

A4
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O U UC T VS T NG TR NG Y S w—

The following statements were made about cell cycle regulation in fission yeast:

A.

B.

A cdc25 mutant cannot enter mitosis due to its mnability to remove the
inhibitory phosphate.

Weel consistently maintains the Cdk mn an active state, to maintain cell
size during cell cycle.

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

Activation of Sicl in G1 allows the cyclin—Cdk that is present in the cell
to mitiate DNA replication.

sicl mutant exhibits activation of premature DNA replication from fewer
origins and extension of the duration of S 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




fowsa diee & PP IF FIAF & IR A A & FUF Iel? IT:

A TUF cde25 SUNGDl, TP SHABNT BIEhS Pl g I ATHAT
& PRUT, THYIT H JIUT Fel BT FhdT|

B. I =k & T PIAPT P PR Pl gy W@ & folw
W’eelwmﬂCdl{Eﬁuw Gehd TEAT H I8 T@dT
gl

C. Cdc2 & I 161 3afATE T CAK (Cdk -TRFTRY  FEa)-
HALTTT BIERINGAIUT Cdk Pl TRFT &t & forw 3Taae g,
Wed TIH a8l ¢ |

D. Gl & Sicl & FIHIUT, cyclin-Cdk B AT TSI FAT & AT b
HIAFT H DNA F IfAPIdeIoT #lal & forw e ®ar ¢ |

E. sicl 3caiddi, &H 3gaAl ¥ JARUFg DNA UfdFiaHtor &
gitrgor @ gofar & 3R s sraeyr fr Al @ feaia &ar €

e & @ #l9 @1 Teey aft g HYa1 & IIH F SAAT ¢ 2

1. A B3RD

A C 3R E

B, D3R E

A C3HRD

B W

o

>
€

%
A D W WO N -
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A.
B.
C.

.

1.
2
3.
4

Al :
A2
A3:

A4

AN W WO N =

Objective Question
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In the context of signaling, the enzyme protein kinase C (PKC) depends on
multiple molecules for its complete activation. This activation depends on the
presence of:

phosphatidylserine at the inner leaflet of the plasma membrane.
Ca®”

phosphatidylethanolamine at the inner leaflet of the plasma
membrane.

diacylglycerol present in the inner leaflet of the plasma membrane.

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

molecules?

1. A.Band C
2. A.Cand D
3. B,Cand D
4. A.Band D

Tohad & Teil &, Teazd WA dSasl C (PKC) 3T qUT JfRpaoT &
forr fafaw st w @R war &1 7w sfteaon, sadhr sufeufa w

FR & &

A uge oo & HEdRe UHt U hiEhersSaadre hr

B.  Ca’ &l

C. Ugeh ool & 3MedNeh T W HiEhers Fosdeioltale &hr
D vged ool & Hede Udch W SEVARAGA GRS i |

T & ¥ o9 @1 Awew Teft a 0pt & goar 3t AT 82

A B3R C
AC3RD
B, C3R D
A B3R D




Match the eukaryotic cellular organelles listed in Column X with their typical
function from among those listed in Column Y.

Column X Column Y
Organelles Function
A. | Golgi (1) | Ribosomes assembly
B. | Nucleolus (11) | O-linked Glycosylation
C. | Peroxisomes (111) | Site for lipid synthesis
D. | ER (1v) | Oxygen utilization

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

CA-(iii),  B-(iv),
A

).  B-(i).

CA-(iD),  B-(iii),
A-(ii), B-(i),

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

C-(iv),

D-(1)

D-(iii)
D-(iv)
D-(ii)

TAH X # g 6 1A Ghegehld BIABIT TR Bl Selch TIH Y
# gHee 5 w2 fafdree #at & ey gAfead Hifaw |

Y X TIH Y
3T FT
A | T (Golgi) (1) TSAIFTAT FT hole
B. |&ieea (1) | O-UEelvd TATSHITTSToTehIuT
C. | it (1) | ggT HAWOT HT TATH
D. |ER (1v) | eI T SUAT

AT A ¥ i a1 ooy TaH X 3R T@H Y & S g g Fremar
ot goutar &2

1.

oo

Al:

A2

A3

A4

Objective Question

82 703082

A-(iii), B-(iv),

JA-(1),  B-(1),
A1),  B-(iii).
CA-(il), B-(i),
3
4
4

C-(n),
C-(1v),
C-(1),

C-(1v),

D-(1)

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




In eukaryotes, microtubules and actin-binding proteins influence the dynamics
and organization of the cytoskeleton. Match the cytoskeleton-binding proteins
listed m column B, to actin or microtubule mentioned in Column A, and their
function from those listed in Column C.

Column A Column B Column C
X. microtubule | (1) ketenin (a) filament cross-linking
Y. actin (11) tropomodulin | (b) severs filaments and binds
to plus end
(111) tau
(c) prevents assembly and
(1v) gelsolin disassembly at minus end

(d) only severs filament

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

1. X-(iv)-(c), X(iiD)<(b), Y-(i)-(a), Y=(ii)~(d)
2. X-(i)-(a), X-(D-(c). Y-(iv)-(c). Y-(iii)-(b)
X-(u1)-(a), X-(D-(d). Y-()-(c)., Y-(iv)-(b)
4. X-()(d). X-(iv)-(a), Y-(iiD)~(d). Y-(ii)-(c)

L8]




gehegrdl A, GEFaATadd 3R vftea — 3mag W, FfAFTAR H
Tifaehr 3R E3TaT & T A &, TEH B H FIEE BIfAGO
HTIE WEAT Bl TAH A H Ulded FUAT GEAATolhl g7 TAH C H
TS 37 Bl & FI®T FAToId PIAT |

TIH A TdH B TEHH C
X. GEAATBT (i) hefaa (a) fodw-aue ag
Y. ufdea (i) SOEAEGT | (b) A3t F Fedr § AR
(iii) 213 Ut @ & a9
(iv) STeraTiore ST &

(c) Hulledsr R W FAE
AR @ & depar g
(d) Faer IJHT P FEdT g

= & ¥ #la a1 [dFey TaH A B 3R ¢ & 99 gt & et
P AT & 2

1. X-(1v)-(c), X-(1m1)-(b), Y-(1)-(a). Y-(11)-(d)

2. X-(1)-(a), X-(1)-(c), Y-(1v)-(c), Y-(111)-(b)

3. Xe(ii)-(a), X-()-(d), Y-(Gi)-(c), Y-(iv)-(b)

4. X-()-(d), X-(iv)-(a), Ye(iii)-(d), Y=(ii)-(c)

A2

1
1
2
2

A3:3
3

Ad: 4

4
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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 autoproteolytic activity of
the LexA repressor.

B.  RecA s 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
polymerases.

D.  The destruction of LexA promotes synthesis of photolyase, 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?

1. Aand D
2 Band D
i Aand C
4. Cand D

A FB FUA E. coli F DNA &fd # SOS HFMRAT &F arX H JeArd I

A RecA-DNA dq HFd, SHAGN LexA $I FIUIIAINTECH Bl
foram &t Afta @t B

B. DNA &fa ORg FRET & FRUT 9 %’--&-;Té' (double-strand) @St
& &g AU & gRT RecA HiRT BT B

C.  SOS 37fRRFAT & TTARNT TTehFAIAS & HATOT &H FiHIOT
AfAS T B

D. LexA & Il RIEASAS & HAYIT Pl JaTdT & A fF RecA
& wy ARPET e & aaa & fFar & scwfaa a2 &

e & @ FiF @ Twey Tt I8 FYAT & oA FH AT &7

. A3RD

2. B3R D
3. A3dRC
4, C3TD
Al: 1

1
A2:2

2
A3:3

3
Ad: 4

4

Objective Question
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The following statements are made about telomeres:

A.

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

Telomeres in human cells are repeats of TTAGGGG sequence that can
extend upto 150 kb, which are replicated by the action of TERT 1n
actively dividing cells.

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

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

g

A,Cand D




AUIEATE & IR H G FUT FE T L

A AT AT & TR UTEATT-3TaE U (TBPs), HIfAST & DNA
T GUR Jomel & OIS & T T & AN T R{E
Tl Tg-T218 WUl Al g Ugdd I ¥ J9d &l

B. HATAT HITART H IUMAT TTAGGGG 3HhdA & R &,
150 kb TF oF & Thd &, Sl [ Tpg ®7 & Ao g arelr
I3 & TERT fY fFam g ufdea @9 E

c. faafea st # qugaa BfteET aar € iR dwer Fifder
fasmsat & e ToTgATal B TYET HIaT §, orgar & R
& Sfaaed FaT & 3R 3ad: Tareifig & g

D @E Hewt & TS & G Reaneder, BT @
farraror S T@a fr s &ar #

T & ¥ Fig @1 ey gt §8 FUa & JIA F AT 22
1. ad A AR C

2. A B3R C

3. &dd B3IAX D

4. A C3IHR D

Ad: 4
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The LacI and TrpR repressors bind with their ligands allolactose and tryptophan
respectively, resulting in 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 in E. coli.

A.

Allolactose binding to Lacl leads to its poor binding to the /ac operator
whereas tryptophan binding to TrpR leads to its better binding to the #rp
operator.

Allolactose binding to Lacl leads to induction of /ac operon, whereas
tryptophan binding to TrpR leads to repression of #7p operon.

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

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

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

statements?

1. A and B only
2. B and C

3. Cand D

4. A.Band D




Lacl 3R TipR IR HHALA: Scich Heldall Taleldersl 3R fCterhid

¥ €€ Tid &, GROTHAG: 3T DNA a9 & IOHAT H Jearaad

8Idr §1 Lacl 3iR TrpR & DNA (HdTeldh) & AT I I YoTell 31K

E. coli # S 31{¥ealh & [7dd & aX # &< 8 U He T -

A Tololders &l Lacl 8 a4 & SGHT Jac OTeddh & 1A
&floT 3MTaeyd EIaT §, Sdfch ¢elhid & TipR I 3aedd SHDI
trp HATeId & AT dgdl deid ddl ¢l

B. Uollolaerst &l Lacl & a4 /ac 3O @ UG &ar g,
Sdfeh TETeldiad @ TipR H TSI fp WIS &l gAd
AT B

C. Udclgerst 3R fCeiwid &1 A Lacl 3R TipR § 3ATE4,
37dh TIA 3TWiAT Bl Gfad Xl © |

D. Udleldarst 3R fTeIwia &1 AT Lacl 3R TipR & A=,
Sefch GITd 3MURTET &7 GRpAYT hdl & | STdih frp MU
aea #, feterwia fT 3uaeydar & Borasy efivra-anfeag
WW, rp WA & TH AT A bl ufaaried
AT B

e 3 & #ia @1 Recy |3l T4 Fua1 & oA B AT § 2
1. dhad A 3R B

2 B 3R C
3. C3R D
4 A B3R D

1
1
2
2
A3:3
3
Ad: 4
4
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Bacteriophage A and P1 are both temperate phages. Which one of the following

statements made about these phages and their Iytic and lysogeny cycles in E.
coli 1s INCORRECT?

sl

4

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

In their lysogenic states in E. coli, while the A phage integrates into the
genome, the Pl phage remains as a low copy number plasmid.

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

integrated into the genome in E. coli.

In their lytic cycles. both the phages occur in plasmid forms in E. coli.

Gﬂ_clTUPﬂTrﬂ' ) AR P1 a1t §I9 TS (temperate phages) &1 @& &
T PiF T FUF & TMTSAT T 3TAT E. coli A 1I9 3R Forgsida
TPl F AN H T &7

ks

2.
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The following statements refer to factors regulating the fidelity of DNA
replication.

A The 5’ to 3 exonuclease activity of the replicative DNA polymerase.

B.  Imbalanced intracellular concentrations of the four dNTPs.

C Increased intracellular concentrations of rNTPs resulting in increased
incorporation of INTPs during DNA synthesis, which are not easily
removed by the polymerase’s proof-reading activity.

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

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

]« A and D only
2 B, Cand D
3. B and C only
4. A.Band D

DNA Ufagiaeor &l Hevaar &1 FIHaT e el Bl &6 Ik A

T 7T € |

A Ufdpfaddl DNA OieliERs &1 5' to 37 TaaAlegFads]
arfafafer

B. ¥R dNTPs &l Hd:BIABT gl H FHJAA|

C. NTPs &l adl §& 3Hed-PIABT Hegdl & FHerea®y, DNA
HRAYUT & ERTA, (NTPs & FHATAAA I8 AT g, ST [k
Uielays], A1 R/% ad R grr e ¥ gery ad
S 2l

D. GHIAA &id UR Yol TNT ITeld HANAET Fqjdrordicsst Hl

geTeT |
foreer fapeur # @ Pl T TE FUAT BT IIA 82
1. g AAR D

2. B C3TD
3. Haa BHRT C
4 A B3TD

A3:

AW W NN = =
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Which one of the following statements 1s correct in the context of erythromycin-
mediated inhibition of protein synthesis in bacteria?
L. Erythromycin inhibits protein synthesis at the step of elongation, but it
nonetheless allows translation of the first few codons.
2 Erythromycin inhibits protein synthesis at the step of elongation, and 1t
prevents formation of even the first peptide bond.
3. Erythromycin inhibits formation of the translation initiation complex.
4. Erythromycin 1s toxic to bacteria because it results in initiation of
protein synthesis with elongator tRNAs.
Saust # TRATASTHT AT Ul HWUUT & HeHAT & Hedl H
e # | PiF a1 a9 T8
1. URUHATSTEA, Ul HU0T i &IHe & TROT W Uehdl ¢, fehex]
IE WY o1 ugel 8 PIsldl & e Bl AT Pl &
2. uRAHAEAA, UIda G0VoT &Y & & TROT U Udhdl & 3R
Tl d& 6 Ig UYA UeEe 99 add &r Jdhdr i
3. tRUHERE, sgaea 3RyE gl & AT @ Ahar B
4. URUASRAA SiamEt & o fader gar §, w3l sah
HOEI®U GIUhINT (RNAs & RT Ul HAUIT &l IRHS
I %
INED
1
A2:2
2
A3:3
3
Ad: 4
4
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Following statements are made regarding the roles of complement components
In immunity:

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 antibody and complement-
mediated lysis by provision of additional sialic acid residues on their cell
surface glycoproteins.

Binding of C3a, C5a 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 lymphocytes
that were made during 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:

| A, Band C
2. A, Cand D
3. B,Cand E
4. B.Dand E
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ot afme Fafoe 3ea & grr, wpa ufoweht wa
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Some ligands/stimuli that operate through G protein-coupled receptors (GPCRs)
are listed in column X, and the most common effectors through which they act
are listed in column Y.

Column X Column Y
Ligands/stimuli Effectors
A. | Serotonin 1. | Phospholipase C
B. | Acetylcholine 11. | cGMP phosphodiesterase
C. | IgE-antigen complexes 111. | Adenylyl cyclase
D. | Light 1v. | Potassium channel/Adenylyl cyclase

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

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

3. A-111; B-1v; C-1; D- 1
4. A-1v; B i C- 1i1; D- 111

TS TAdaAl/3cWd Al T G Wl JRAT ATl (GPCRs) gRT Falfeld &l
e, TdH X H ?Er-ﬁa@' ?-' AT gIgTAET m’@' (effectors) TS 8& ST &
F FG &, Y Y # &g R e €

HH X TEH Y
oA/ Scd ol HdeaTer
dretaa L | BIEREMEUS C
VHCTS TRl e . | cGMP BIFHIEEUTRIS
IeE -Sfasa gt . | TEIATS e HTSTele]
TRTT v. | grefRd T/ wsareied
NEREE!

SEESRE--RIES

A # oig O TFeT @9 X 3R &9 Y & 9= gt ggr Femar
Fr AT T2

1. A-1; B-11; C- 111; D-1v
2. A= B- 11: Cedy s 2%

3. A-1i1; B-1v; C-1; D-1
4. A-1v: B-1- ot D- 111
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The cycling of monomeric G proteins, such as Ras, between active and inactive

states 1s aided by accessory proteins that bind to the G protein and regulate its
activity. These accessory proteins include GTPase-activating proteins (GAPs)
and guanine nucleotide-exchange factors (GEFs). The following conditions
refer to different states of GAP and GEF proteins:

A non-functional GAP
A permanently activated GAP
A non-functional GEF
A permanently activated GEF

o 0w

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

Aand B
B and C
Cand D
4. Aand D

"D —

']




Ras oif Tdhelehl G Ul &1 @fepd 3 [ATSra srawamst & di=
TRUT, G Ul § I=Y @il arell [¥ab UIEIAT I TErIar & giam ¢ 3R
s aifafafa @1 I Far 81 59 @ Wéar A GTPase-
HihTeh I UIE (GAPs) 3R IB3TEAIA =aifderdierss — [AfaaT HRs
(GEFs) nfaier g1 @3 U GAP 3R GEF UicIAr &l [Affea smaegsi
P Seol&d Pl o

A U AHTEATME GAP

B. U TIR ¥U ¥ HhT fhar =T GAP

C. U Hfpanfer GEF

D. U TIRT ¥U ¥ Tfehd fRar -1 GEF

&9 # ¥ ol @1 Adeu 39 RAfd/3/@aear o1 1ar & & &6
bl TY Pl SHPNAR TRhT W@ ThdT &2

1. A3RB
2. B3R C
3. C3RD

4. A3RD
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The following patterns of gene expression were obtained after activating Notchl
receptor with two different ligands DIT1. and DII4.

D] DIl4
DIllI1 Dl4 B L r"-.“'
o !
4 - 1 -
L_I Time Time

Notch 1 Notch 1
L—

-
’K..
Z
Q
O
- ’ &
Activity
[ ,
[ ,

Hes1 Hey1

Which one of the following statements depicts the correct interpretation of

observations?

i The Notch pathway ligands DII1 and D114 both bind to the Notchl
receptor but activate different downstream effectors with similar

dynamics.
2. DIl1 induces sustained responses, which preferentially activate the
transcriptional target Hes1.

3. DIl4 induces pulsatile responses in response to NICD, which are
required for activating Hevyl.

4. The Notch pathway ligands DI1l1 and D114 both bind to the Notchl
receptor but activate the downstream effector NICD with different

dynamics.




al f= "@ewal DI, 3R DI gRT Notchl IEN & HIHAUT & T
foeeT uepRt 1 Sfer arfdreafn uea g3

N i

1 .
Notch 1 | %ch? Time Time
“ NICD %‘[ ﬁ“{\ | :'.
£

G G Time Time

Hes1 Hey1

T & @ o9 91 oy, gawu f1 3T IEar AT &7

1. Notch UU & gl Ha9al DIl 3R DII4, Notchl E T 3aE
21 ¥ Rreg T aifadr & Rifdea srquars 0wt @ afey
AT §

2. DIl Had ufafearst @ oRE otar &, 3 algargds sged
FET Hes 1! AR AT &

3. NICD ¥ gfaferar & D4 woeler ufafhar & aia &Xdr &, i
foF Heyl & @ftrgor & forw 3maeas aa &

4.  Notch U¥ & &Il Heldal DI 3R DI4 Notchl AN ¥ &€
gia ¢ foeg, fafdes oifadt & arguare 9@ NICD @1 aferg
AT &

Al:
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A3
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ERKS 1s a MAP kinase that 1s activated upon phosphorylation by MEKS.
MEKS binds with MEKK?2 when co-expressed. HEK293 cells were transfected
with plasmid encoding ERKS, along with plasmids encoding either MEKS
alone, or MEKKZ2 alone, or both MEKK?2 and MEKS5, or both MEKK?2 and
MEKSAA (MEKS mutant). Lysates of transfected cells were analysed by
Western blotting using anti-ERKS antibody as shown below:

o &
- ~k-
5 ; ;@‘o ; ;S‘&
© & o &
¥ ¥ ¥ &
S } Phospho-ERKS
— < - +— ERKS

From the data in the figure above, the following conclusions were drawn:

A.
B.

C.

Full activation of ERKS5 requires both MEKK?2 and MEKS.
Phosphorylation with MEKK?2 alone suggests that it can activate ERKS
without MEKS.

Difference in the levels of phosphorylation with MEKK2 alone and
MEKK?2 + MEKS 1s due to more phosphorylation at the same site.
Phosphorylation with only MEKK?2 transfection suggests that it might be
associating with endogenous MEKS to get partially activated, leading to
ERKS phosphorylation to some extent.

MEKSAA might be a dominant-negative mutant of MEKS which prevents
signalling through active, endogenous MEKS.

Which of the following options represents the combination of all correct

statements?

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







ERK5 U MAP @hleasl ¢ ol fob MEKS & BREBIRorRoT oy afera
gIdr &1 MEKS, MEKK2 & € 8idl &, od & HelfHcaad eidr ¢l
HEK293 hITABRIT &I ERKS Pl Hed Il dlel TAlloHS & FIY-A1Y
I df MEKS 37hel, a1 MEKK?2 37hel AT gl MEKK231R MEKS, aT
gl MEKK2 3R MEKSAA (MEKS 3cufRadf) &7 fed ol

grel TATIeAS ¥ UREhIAT [hdT IT| UREHAT PIRAGIAT & Tgcal
(FTSHET) I TI-ERKS UTAREN &1 SULNT d §T dECe celfeal gRI
& upR faefta fear .

>
© ©
0 q?‘\&& '»"V\io
2 L Q &
= & A S
& & & 8
- ‘}- Phospho-ERKS
= = - @ ERKS

feu v = & welda gEansit @ Fe= vy G 7.

A ERK5 & ¥qol @fhgor & forr MEKK2 3R MEKS gidl 3add
©l

B. 37hal MEKK2 §RT WIERIRGNEOT, Ig adidal ¢ &6 I8 ERKS
@ MEKS & faar afeha & gpar

C. MEKK2 3fdel 3R MEKK2 + MEK5 gRT BREHRIRfIEOT &
TART BT e Teh of TATA (site) H FATGT BIREDI TG OT & DROT
laT &l

D. &gel MEKK2 UREHHAUT GRI BREGIRIOIATT adrdm ¢ b 31w
i @1 & fT g 37deiild MEKS & 1Y Fdg @ Thdl g,
598 ERKS &l TP HRBIGTRIOT BT ¢l

E MEKS5AA, MEKS &7 UHTAT-FOTcAD (dominant-negative) ScaRdd
 T@har ¢ o F @ftha 3fedenfd MEKS & §R ddded &l
R 2

fea 3 ¥ Pla @1 ey T T FUAr F oot a1 g ATar 2

1. A B3RC

2. B C3RE

3. C D3ARE

4. A D3R E




Al :

A2:

1
1
2
2
A3:3
3
A4: 4
4

Objective Question

94 1703094

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 1. B-1,3-glucanase
B. | PR3 11. | chitinase
C. |PR6 111. | proteinase inhibitor
D. |PRI10 1v. | ribonuclease-like

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

X A-1, B-mi, C-1v, D-i1
2 A-1. B-u, C-ui, D-1v
3. A-i1, B-wv, C-1, D-11
4. A-1v, B-1, C-11, D-in




gredt A PR UIEETr & AT HAE (recognized family) TT Seeh!
foFarat o FHA: TAH X AR F9 Y F e Far mar §

TOH X TAH Y
wr feramay
A |PR2 L | B-1,3-Tohlaa
B. |PR3 .| wrsfeas]
C. |PR6 . | giés HeHAS
D. | PRIO V. | JEdegidads HI e

AT # O Al O [They, T8 X3 @A Y& T gdf &
fHramar o AT & 2

O R
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AR W WD NN = =

A-1, B-m, C-1v, D-11
A-1, B-11, C-ui, D-1v
A-11, B-1v, C-1, D-u1
A-1tv, B-1, C-11, D-m1

Following statements are made regarding animal development:

A

B.
€.
D

The cell 1s first specified towards a given fate, suggesting that 1t would
develop into this cell type, even 1n a neutral environment.

Holoblastic rotational cleavage 1s observed 1n tunicates.

Infolding of sheet of cells 1s called mgression.

Conditional specification can be observed in sea urchin embryos.

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

statements?

1 Aand B
2. B and C
3. Aand D
4 Cand D




Objective Qu

96 703096
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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 neurulation, the neural tube does not arise from the
aggregation of mesenchyme cells into a solid cord.

The morphogen, Sonic hedgehog, that is 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?’

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




df¥e Tole &1 dfe Afed H TUEAR0T heg I diEdT dad & forw uh
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PITABIAT &b FTAG H 3cUe Al il

C. HIIATAhE!, Hifdd goreld, Sl 14 goates] # AHiFegead il &,
A feeol faeg aarel & fow df¥e tole # ae tole
IR & UddT & T 3maTs @ar &l

D TII9E #, Gdge dReId Bd dA%E & TaT W ARFH
R

E. Taaaidl # wrafde aiead, Aftas & 9ol & aardan §,
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The following statements are made regarding the amphibian early-embryonic

development:

A.  The Nieuwkoop center cells are mesodermal in origin.

B.  Chordin, Noggin and Goosecoid are secreted by the Organizer.
C.  The default fate of the ectoderm 1s to become neural tissue.

D.  BMP levels are high in the presumptive dorsal mesoderm.

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

statements?

l. A.Band C
2. Cand D

3. B and C only
4. Aand D

SHII & HRFHG HUig Rerd & an d fard Fya & 1 &
A ﬁﬁq g PITABTA (Nieuwkoop center cells) ACTTHF ScUie
&1 g &

Fiffa, AfE 3R EEEs, dTew @ W oy &

. areggd fAuiia @y afyer 396 &1 aqar €

D. BMP & TR Tanfaa gsdry #egadl & =9 O &

o W

e & @ ola o1 Teeu @t T8 TUST & A B USUF BT &2

A B3R C
c3R D
dhaa B 3R C
AR D

oW oo =
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The following figure represents the interaction between different blastomeres in
a 4-cell stage of C. elegans embryo:

mmmm ﬂhﬁ’ﬁﬁ‘h

MS fate E fate
Adapted from work by Bob Goldstein

The following statements were made regarding the above:

A.
B.
C.

D.

The fate of EMS blastomere 1s autonomously specified.

The default fate of EMS blastomere 1s MS cell lineage.

Conditional specification can be observed in the development of E cell
lineage.

Assuming that a receptor needs to be activated for E fate, a C. elegans
embryo where the receptor is constitutively 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 only
2 B and C only
3 A, Band C

s

B.Cand D




J o 7 R dt. " & HUT AT 4-FiRer aear # Aafdes
PRFPTE DI AT RAT B! USIAT HIdT &:

Remove P2 Normal Move P2

ﬂiﬁmﬁbﬁ%ﬂh ﬂhﬁﬁﬁh

MS fate E fate
Adapted from work by Bob Goldstein

SUUFT & I H Aea FUa Fg 7T -

A, EMS ®ReEs H Fufa, Taucg &v @ faitPa sar & |
B. EMS #ReEs & Fuig @afad Ms Fifder aemash § |
c. Nualer RfaEsdetor, £ e amasht & g & g@r

HhaT & |
D. I% A g fob EfFafad forw v améy & wfehgor & smasaredr

gl &, Te O T & HqUT SEH e We U § ghey
grar & sulea gy At uearst # gFEdad:, dad E T &
PRSP P RrFfT Far § |

& & & la o TreT Tt T8 FUST & ITA F TERT HaT

T ?

1. gd AR C
2. gd B3R C
3. A B3R C
4. B C3RD
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Following statements were made regarding regeneration in different organisms:

A.

B.

B

D.

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

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

In Planaria, if the Wnt pathway 1s activated, then the posterior blastema
would regenerate a head.

A regenerating 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

fafdes Shat & geeaad & av & e a9 Fe 72

A

D.

SHIIO H ':J,rlaslﬂt-'lf{!d T P PIfARTA  (blastema cells) 3TTAT
fafreedr @ aa @ €, TE a6 F a9 9 Afdafea & € |
pRefaa & et #feafy &A@ aon IR TEE, 3EE
ETe T Uafd e ¥

Coiar & Ifg wot oY @pa fFam ST, G@ ueT UAGS @I
QA U /X & ST 8w |

U JAldadd YA, TITUN & JFd A a7 ¢ |

e & ¥ P9 a1 TaFey I TEr FUF/FUAT Fr AT £

1.

£ W ™
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Genetic screens for mutants affecting development of leaf trichomes have led to
the discovery of genes regulating trichome patterning - especially trichome
density and spacing, as depicted in the figure below.

Trichome cell differentiation

(from Taiz et al | Plant Physiology and Development, 6% edition)

The following statements are made in this regard:

A GLABRAI (GL1) mutant plant will show fewer or no trichomes.

B.  Cells that form trichomes strongly express the GLABRA2 (GL2) and
TRYPTICON (TRY) genes.

C.  TRY protein acts as a positive regulator of trichome cell differentiation in
the surrounding cells.
D.  Addition 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
2. Band C
3. CandD
4. Aand D




Uol UA & fara @ uAfdd e arel ScuRadial @ gaie seedr
g1 UH ufasuor, dud: UH gaca 3R 3edirad, & Aaafda &
arell Siar 6 @ T S §, S A9 Y = Ry F g aw ¥

Trichome cell differentiation

(fromTaiz et al., Plant Physiol ogy and Devel opnent, 6 edition)
¥ A pne

sg T A e Faa o T §

A

GLABRAI (GL1)3cTadt uiem e U7 UsiAd HLm, a1 AH
uefda @l Hem|

PITABPRT ST AH Tl &, 3= &JFT § GLABR2 (GL2) 3R
TRYPTICON (TRY) Sial @l 3THcTTFd il ol

gRAer HIfAE3T H TRY WEE, UHF RIS AT & UacH D
farAs T aiE P FAT B
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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 deficit (1) [Ton cytotoxicity
Salinity (1) [Hypoxia to the roots
C. [Flooding (111) |[Photoimnhibition
D. |High light ntensity |(1v) [Water potential reduction

Which one of the following options represents all correct matches?

1. AQ@) B (ii)
2. A@v) B (i)
3. A(i) B (i)
4. A@v) B (iii)

A 3STIR TITERUN FRAT (EH X) 33X 396 oiut & wiytdHe gHrar

C (iii) D (iv)
C (ii) D (iii)
C (iv) D (iii)
C (ii) D (i)

(TTF Y) 1 g=h & 2 & -

TEH X EHY

CAREH THTT
A T A @) 3T FRETETERaar
B. [Tl (1) =T #r FFHATFEIAT
C. [Fercarae (1) geRrereaa
D. =9 Wepldl drgar (V) Fo s fr welr

e § ¥ FiF @ Fey gft gd remar & gatar &2

1. AQ) B (ii)
2. A(iv) B (i)
3. A(id) B (i)
4. A(iv) B (iii)

Al: 1

C (iii) D (iv)
C (ii) D (iii)
C (iv) D (iii)
C (ii) D (i)
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A4
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Objective Question
102(703102 ] ) ) . .
The following are certain statements regarding the PSII electron carrier during

the light reaction of photosynthesis:

A. The first electron released from reaction centre P680 1s transferred to Qx
to produce a plastosemiquinone.
B.  Qax 1s the mobile plastoquinone.
& The first electron transferred from Qa4 to Qg converts Qg into plastosem-
iquinone.
D. Qs 1s tightly bound to the complex and 1s not mobile.
Which one of the following options represents the correct statement(s)?
L Aand B
2 Band D
3. A only
4. C only
TeRTT HASYUT T Tehrel HTHTRAT &F ST PSII Soldreld Hagd & ar
# A T FUA &

A UF CATRRIAAFIEAA & Sl &g, HIRRIT Feg P68O H
qF UUH FolFgld, Qa P FUAACARA BT F

B. Qi U® Id CAEIFIAA ¢l
Qr ¥ Qp P TUTATIRT UUH Foldgled, Qp Bl
A AAFgAT # gRafad & T €l

D. Qg T&dYded TATY ¥ HEE /T & AR T JAdl &

o & 9 #iF @1 ey T FUF/FUAT B ATAT §?
1. A3RB
B 3T D
hdol A
hddl C

S W M

Al: 1
1
A2:2
2
3

A3




3
Ad: 4
4

Objective Question
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The following statements are made regarding the nitrogenase enzyme mvolved
in the reduction of atmospheric nitrogen to ammonia:

A.

HoOow

Nitrogenase enzyme 1s composed of two components: dinitrogenase and
dinitrogenase reductase.

MoFe protein component is 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 hydrolysis of MgATP.

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

statements?

L. A.Band D
2. BandC only
3. C.Dand E
4. A,Dand E

AIHATSHIT ASSIAA Bl HAAA FH HT=IT P H A,

ATggIoTede] Tealled & ar H e Sy 8

A

ATESI A Teolled al 'cal ¥ Afdd gar € : saggiiaas
HR srEaEgas ReaeH
MoFe UIEId Ucdh Udh THIGAS &l & |

Fe OISl €k SEaASSITAAS &Idl & |

MoFe Wdid, T Urg IS 87 (active site metal cluster) HTRA
FIAT & TG N, 3T & ar &

MgATP & STaHTHed ¥ WA T {oham H Fe WIS, MoFe
M TTh Pl SolereTd U Fial &

A & ¥ Fi9 @1 fawey Tt I8 FUET & oA F GSIAIT A

e 7

1.

A W o™

Al:

A2:

[T RS-

A B3R D
Fad B 3R C
C, DAR E
A D3R E




A3

A4 :

Objective Question
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A b~ W oW

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

A.
B.

C.
D.

Fructose-6-phosphate is one of the substrates of SPS enzyme.
Fructose-6-phosphate and UDP-glucose are the substrates of SPP en-
zyme.

Sucrose 1s the final product of SPP enzyme.

UDP 1s one of the products of SPS enzyme while P1 1s one of the
products of SPP enzyme.

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

statements?

l. A, BandC
2. A, BandD
3. A, CandD
4. B,CandD

Gepls & SId AU H HiFHATeld, Hehls] BIEhe THeAF (SPS) 3R

gehlsl BIEhT BIERCS (SPP) & UHW TeallsH & | & aldl TeollgAl
& a #A 5 F° FAT ¢ -

A

TRl -6- GIFHE SPS Ueallgd & TFATGSAl (substrates) H &
Th B

RISl -6- BIEHE 3 UDP-Tofehls] SPP Ueallsd & ToRdTEed
el

Hehls] SPP TeallgH & Hed 3cUTG ¢

UDP, SPS TealTed & Tk 3cUlg ¢ Sidich Pi, SPP UeaAlgd &l Th
3cUTe El

A & & ®la @1 Twea Il T8 YA & oA @ w@RT & €2

1.

£ wWw P

Al:

A2:

A3

A B3R C
A B3R D
A C3HR D
B, C 3k D




3
Ad: 4
4

Objective Question
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Rubisco enzyme 1s involved mn both reductive and oxidative carbon cycles in
plants. Following are certain statements regarding them:

A.  Sugars are produced 1n both the cycles.

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

C.  Product of oxidative cycle is one of the substrates of reductive
cycle.

D. NADP and ATP are used 1n both the cycles.

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

statements?

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

FIITRT TeaTeH Tl F 39T 3N HTFAIpRe alal drad i A
gieAtod T &1 56 ey & a5 oo &34 2

AR AT Tepl H Ieuried gar £l

HISITae had HTFHIGRE Flad Ih H ATIAd el ¢
TFHIPReR Th & Scule HUAIG I & [hagedl H § Tdh

grar gl
D. NADP 3 ATP ST Iehl H IUIATT I ATal &

&2

A T & @ Fl9 @1 UFey gt ¥4 FUAT & oA F AT 87
1. A3RB
AR D
c 3D
B 3R C

B W M

Al :

A2

1
1
2
2
A3:3
3
A4: 4
4
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Following statements are made regarding the plant natural product, terpenes.

A.  Monoterpenes are five-carbon compounds.
B.  The anti-malarial drug, artemisinin 1s a sesquiterpene.
C.  Azadirachtin is a triterpene derivative from the seed oil of the Asian

neem tree.
D.  Taxol 1s a diterpene derivative used in cancer treatment.

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

| A and B only

2. C and D only

3 A.Band D

B,Cand D

UIey UTigfdd 3cUlg Uil & ar # e &y & 7T g

P i}

A HAAIUEE U FEd IFd Jid

B. HNAT VN ar ATHAT, veh e 2|
TaTfefded TR A7 g6 & i & do ¥ ouiled Uh
STEeU

D. IFHIA U & gcUed ¢ [T HEl & IUIAR H 3L
g gl

T & @ Fia @1 UFey g 98 FUaT & oA F AT 87

1. g A 3B
2. TIT CHIT D
3. A B3IRD
4., B, C3TD
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4

Objective Question
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The following statements are made below about hearing phenomena of sound
waves:

A.

B.

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

The loudness of a sound 1s directly correlated with the amplitude 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 is lower than that of
the average female voice.

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

Choose the combination of all correct statements:

D) D

I

A.Cand E
B.Dand F
B.Cand E
A.Dand F

A wafd e B A 6 gt & aN A FS HUA Fe T o

A afd & Udedr H <diel dT & IMAH &b YT Goohd Aedad
gl T

B. afd P gaeldr &1 il JeT & Fgfd & AT Ucgeld: dedad
eI

C. <afa & U o1 @fa a1 & Agfa & T ucgsd: Teaay
Rl ¥l

D. il 1 = @1 eafer a¥er i gfd & @ gohd deHaY
gl &

E.  dddid d R & 3iad TR f U9 @ & 3iwa @) & =
@A Tl o

F. dddid #d e & 3iaa &) & U9 Aer & 3iag T&@) & =
q Samer g gl

T W BUAT B A B AT

1. A C3RE

2. B D3RF

3. B C3RE

4. A D3R F




Al:

A2

A3:

A4

O N UC T VS T O TR NG Y S —

Objective Question
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Prolactin 1s an anterior pituitary hormone which 1s lactogenic and helps milk
production in mammals. The statements below are made regarding the
mechanism of action of prolactin:

A.
B.

The receptors that bind to prolactin lack intrinsic tyrosine kinase activity.
Upon prolactin binding, the receptors dimerize, and associated kinase 1s
activated.

Prolactin binding to receptors leads to activation of its intrinsic kinase
activity.

STAT plays a role in mediating prolactin action. It dimerizes after its phos-
phorylation to elicit the response.

There 1s no involvement of STAT 1 prolactin 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




tieifdea 3@ e afY & geila © S fF grusess aiar § 3R

EAAUTRAT # g74 & Sculee] # Herddl Hdl 1 Uelfaes Hr sriyome

% g # T FAF Fe T &

A Urlfded & 3@ WiF A ATHT TS FrEads] foharfafr &
3737 BT B

B. Urclfded & 3@y U ATE fgerhIhd (dimerize) o ST &, 3R
THRATRIT FISAS AfpT B ST &l

C. I ¥ Urclfdea &1 HTE=R SHHI HAd Fdaot DI harfafer &r
afhT & E

D. STAT, urifdea &r fram wae & ofdr Pemar &1 ufafear
Ut & & [T I8 BREBITEHIoT & UaTa Tgerhid & SiTdm
€l

E.  Urifdes & F7 gomelr & STAT fir I FeAraar J&r ardnl

fF & & *la @1 fAeeu T3l @& U= & oA H geAar g2

A B3R D
B, C3R D
hae AR E
hael C 3T E

—

=N

Al:

A2

A3:

A4

B RV T S R S

Objective Question
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The following statements are made about digestion of proteins and the enzymes
volved:

~

DO W

Chymotrypsin does not generate peptides with C-terminal neutral amino
acids.

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

Carboxypeptidase A employs zinc 10n for hydrolysis.

The brush border enterokinase has no polysaccharides attached to it.

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

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

statements?

1. A.Band C
2. C,Dand E
3. D.Eand F
4. B.Dand F

e & U AR FiFATed TealsAl & ar H A $6 FAT Fe T

e

A

mﬁﬁﬁ, C-ﬁtﬂﬂ@ﬁ(neuﬁal)mmwﬂ'@ﬁ
Bl e FeATaT &

feftaa, sy srdiar srFat goa C-RY arer drersst &l aarar g
FratFgaftess] B Wafew et swal © R #ar #
FrarFEAtess] A o dugea & forv e sma & @gea s
gl

T AT TeBEaT H P TS Hodd er eiar &
AT dFE H fAH ume, T HGHMAMT, g arsy, IR
QATHP AT (mucosal) aﬂfﬂw&ﬁﬂ:ﬁﬁm&wﬁm%l

e & o ®la @ owey T8 YT & oA F wE@RNT FHar €2

1.

Al:

A2

A3:

A B3R C
C, DIRE
D E3ARF
B, D3 F




Ad: 4
4

Objective Question

110703110

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:

A.  The right vagus nerve 1s distributed mainly to the AV node.

B.  The parasympathetic pre-ganglionic fibers distributed to the heart
originate from the superior salivatory nucleus.

(8 The sympathetic post-ganglionic fibers originating from the
paravertebral ganglia of the left side primarily innervate SA node.

D.  The sympathetic 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?

L. Aand B
2 B and C
Cand D
Dand E

tad

e




&S Sdl & dIPIT ATAAT AT ITEF AAT b g U S dTABI3T

F Tt & TS A T S Fe T E:

A
B.

gifeel! dorE df¥aT H&Td: AV M6 d& faaRka & &
W‘ﬂ' E!!it-GEﬁlqa (parasympathetic pre-ganglionic) I &I dbh

frafld {&d &, 39 oY (superior salivatory) thegedl 8 ScUed
g Bl

AT 3T & TR AR =B (paravertebral ganglia) H 3

3-1r‘1‘d':d-tlhl dﬁj,ﬁamlu?ﬂ (sympathetic post-ganglionic) ¥ HEIA: SA
IS H ATTBIEd T o

g &l faala geadl IV JAETG: IR esar (stellate
ganglia) & 3T 2|

aore Rrfafy 1 goer 3 e AR, T O @ O
¥ oftafda & #

T & ¥ FiF @ fowew goft 98 FUET & oA A GSAT FAT &2

1.

£

4.

Al:
A2:
A3:
A4 :
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A 3T B
B3R C

c iR D
D 3T E




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

A.  The ventilation 1s markedly increased when Po; of the inspired air 1s less
than 60 mm Hg.

B.  The ventilation 1s 6 L/min when the Po, of the mspired air 1s about 150
mm Hg.

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

D.  The increased ventilation due to the lower Po, in the mspired air causes

higher alveolar Pco,.
E. The H™ concentration in the arterial blood is increased when Po- of the in-
spired air 1s gradually decreased.

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

1. A.Band C

2 B,Cand D

3 C,Dand E

A.B.,and E

P




S TF FHAET ATd 09, Ararae &7 e A Jog gar A
T ol &, W@THAT Haldd A UNade 3T 59 aRadaar or
ferarfaferat & gema aa gu, e yd gEarfad e v

A AT TUSE O ¥ I8 AT & Jd 9af¥T arg & Po, 60 mm Hg

¥ FH T €

B. I 6 L/min BT & JT UAfHT a1 & Po, SITHIT 150 mm
He 81T 2l

C. Talda el T I ST & I G5atdd arg & Po, 60 mm Hg &
3T BT &

D. URAfd arg # e Po, & PO q@T I HaATA 3= FiUhTe
(alveolar) Pco, T HROT TeldT &l

E. YT &d # H Hlegdl a8 ATdl & ST Uafld arg @& Po;
R-4 FF & ST E

e & @ ®ig a1 Teew Tt T8 FUST & JIH F SATAT §2
1. A B3RC
2. B C3XD
3. C D3RE
4. A B 3R E

Al:

A2

1

1

2
2
A3: 3
3
A4: 4
4
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After severe diarrhoea, the plasma K™ concentration became low (1.e,
hypokalemia developed) in a human subject. The following statements are
proposed to explain the mechanism of plasma K™ regulation by kidney in this
condition:

A. The principal cells present in distal tubule and collecting duct of nephron

regulate K™ excretion.

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

The intracellular K™ concentration of the principal cells is increased.

The electrochemical gradient for efflux of K™ across the apical

membrane of principal cells 1s increased.

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

The plasma aldosterone level 1s decreased which mhibits K™ secretion by
principal cells.

w

=B

™ =

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

l A B.C
2 B¢ D
3 C.D,E
-+ D.E.F

.




U AT W F 78R 38R & a5 uged K Alegdl &H ol Sar

© (37U EreuIbTAfAAT & Sar ©)1 56 fufd #, b gR1 ueed K
ag=gor fr Trarafa Hr carear & o, Aea sy geaifag Y =

ol

A

AW DT I AferepT 3R HIg dlfeed! H 3UAT HE
HIRNPN, K & Scdoidd &l ddeq0T Il gl

RN AR qET PITARTIHT Hr 3meRurAf (basolateral) Breel
A Na*, K -ATPase &1 TRRIAT &I 3EITUT LT ¢

AT BB T RIRNBT K Hegdl a6 Sl &

AL HIRADI3T HT MY Freell & JIR-UR K & afgde &
forw, RgaRrafas gaurar as S B

ey Breel fI, K & folT UReEaar g¢ I ©l

SH JIEAT A Uged UealEceld & T °C SdT & S fb J&a
PIfABIT GRT K FIAUT HT HEHA Hdl

A9 & ¥ $la &1 faFeu Tl 70 FUAT & oA B 2T &2

1.
2
3.
4.

Al :

A2:

1
1
2
2
A3:3
3
A4 : 4
4
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A B C
B. G D
C, D E
D E F




Different types of mapping populations that can be created using a variety of
methods are presented as I to IV in the figure below:

(Donor) P, x P, (Recurrent)

Colchicine applied

to pollens
F, :I [

@\) Repeated
@ crossing

1F | % to
recurrent
l parent
Single plant
selection after each
generation
T ] G dencihs siiing

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

A. I-Recombinant inbred lines (RILs) — immortal
B.  II - Doubled haploid — Not immortal

c: III - F..5 — Not immortal

D. IV - Near isogenic Lines (NILs) — immortal

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

1L C only
2. A and D only
3. B and C only

4. A,Cand D




fafdea fafeat @1 oo wed gu, 0ea UeR & FFHEar Ao
T T HPS & AN AR A A RI A1 T IVFH T A T &

(Donor) P, x P, (Recurrent)

Colchicine applied

to pollens
F, B >[I
@ Repeated
] crossing
1F. ® to
recurrent
l parent
Single plant
selection after each
generation
II' ® denotes selfing

R &1 @ 1VeEr yeida gamfaa Saaear AfEr & gar 3k
SAh! AFFATADTT Fcaar o1 FufT = & 2l § |

A 1- QATIETS Hed: USAd amaforay (RILs) — faarr
B. II-fa3mpord — sfaanfr o<t

C. 1III - Foy — 3TAIRr el

D. IV - [Hhe GHSE! d2FHA (NILs) — I

T & ¥ o9 @1 Oeey gt g8 Famat & JoF & S ATar § 2

1. ohdd C
2. &g AR D
3. odd B 3T C
4. A C3HRD
Al: 1
1
A2:2
2
A3:3
3
Ad: 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 1s colour blind. Son 2 has 46, XY and 1s also
colour blind. Assuming that no crossing over took place in prophase I of
metosis, Klinefelter syndrome in Son 1 resulted due to nondisjunction during
which one of the following events?

. Female gamete formation in meiosis I
. Female gamete formation in meiosis II
. Male gamete formation in meiosis I

. Male gamete formation in meiosis II

ATT-ATSll JUITET Tk AT X- Tgoldd NUHTET T § | araAeg
qol arer & ATA-RAT F A QT E | GF 1 FH 47, XXY JUTHF JAGC &
3T g guiey E g3 2 F 46, Xy § 3R ag ofr quiew ¥ g FEA
g0 foF IrdwaoT & qdehen-1 (prophase-I) & #re fafaerar &t gam,
o # & 5w gear & g5y sfodisa & FROT 47 1 F Fegahed?
foegra afyomfera gam

23 D =

B

1. YFIT | H AET IAF FT AT
2. HIFACT 11 H AT JrHAF & AT
3. HUHACT | F T TAF H AT

4. FEFIOT 11 F A FTAF & fAA0T

Al :

A2:

1
1
2
2
A3:3
3
Ad: 4
4
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Assume that the genes w™ and ¢v" are located 20 ¢cM apart on the X
chromosome of Drosophila melanogaster. Mutations in w™ and cv™ give rise to
white eyes and crossveinless phenotypes, respectively, which are recessive to
the wild-type phenotype. A homozygous wild-type female was crossed to a
white-eyed, crossveinless male. The F, progeny was sib-mated. What
percentage of the progeny will be white-eyed and crossveinless?

20
40
10

J

50 B =




AT T graifthem Fomanleey & X oEE W ST w' AR ov® 20 oM
Egﬁbllﬂ'%l wt 3T cv' A SURGdd FHA: FHE AW (white eyes)
3T mmﬁ' (crossveinless) ST&TUTURYT JcUed hld &, AT [P
Teg UhR THUTIRY & TTUT AT §| TF FHAYTHS ded ThR
HATST BT T The W@ AFUEARRIEA arel X & T HhiXd [
AT F, It F HereY gorAa fRar ) frae ufaea @afa awe
@ arer 3T IFFUEARRES arer gfor?

1. 20

2. 40

3. 10

4. 5

Al: 1
1
A2:2
2
A3:3
3
A4: 4
4
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A researcher wanted to test the effect of different chemical agents on double
stranded DNA (dsDNA). dsDNA was taken in tubes (A. B. C and D). and four
different agents were added individually to each tube. The researcher however
forgot to label them. The properties of the added chemuical agents on dsDNA were
analysed. The possible product (Column X) and the specific action of the
chemical agents are listed in Column Y.

Column X Colunn Y
A Nucleotides 1 Breaks hydrogen bond
B |Only nitrogenous |1 [Removes phosphate
bases group
C [Nucleosides i1 [Breaks phosphodiester
bond
D ssDNA v [Breaks N-glycosidic
bond

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

1. A1 B-1, C-1v, D-iii
2. A, B-1v, C-11, D-1
3. A-v, B-111, C-1, D-u1
4. A-m, B-11, C-1v, D-1




T QMucal, felee@ DNA (dsDNA) WX Tf¥es Taafees Afdwas &
T T GIIETOT el A6l & | dsDNA @l Sfeldr3il (A, B, € 3R D) H
orar a3 ucAs Aforer F 3reer-3raer IR O 3f¥esdear ot
e a3 | ETifh MY ATr 3¢ 3Tehd AT A ITAT| dsDNA H FHem
T TEEAE HIHEHAB & qUTIAT FH1 farewer fmar | geafad
UG (TG X) 3R qHaias 3ifdesda o1 aiktee a3 & w99
Y & giag forar mar € |

TEH X TAH Y
A FOfFoaeEsE | [@Eeeied a9 & dlgdr ¥ |
B | &haol Il [RIEhe THE &l gerdm & |
&

C FfFaaaEs [l BIEPEETE I Hl digdr & |

D |ssDNA IV N-TTITSRITTERR I &l Jisar &
e & @ Pl O Tpey &OY9 X 3R &9 Y & 9= gft g
faremat r gear &2
. Adi, B-i, C-iv, D-iii
2. Adiii, B-iv, C-ii, D-i
3. AN B-iii, HEN D-ii
4. Adii, B-ii, C-iv, D-i

Al :

A2:

1
1
2
2
A3:3
3
A4: 4
4
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T4 phages were plated on three E. coli bacterial plates labelled I, II and III. The
phenotypes obtained are depicted in the picture below. The black spots represent
plaques.

I IT I

The following combination of conditions were given to explain the results
obtained:

Plate Bacterial strain rII locus

I 1. either B or K-12 a. Wild type
II 1. B b. mutant
11 1. K-12

From the options listed below, select the one that accurately lists the E. coli
strain type and the corresponding r// locus type.

l. T-m-a  IT-u1-b [1-111-a
2. T-u-b [I-1-a [1-111-b
3. I-1-b I-111-b [I-11-a

e

I-11-b [T-11-a [T-11-b




T4 TIAEI o AT E. coli Saroy 1, 1 AR 1 BT et X arer
IAT| UTCT FLIUTURGT b A= @ o3 = & 3w 7 &) F U=
Tl &l 3Qa &)

I II 111

urea gRomet @ caredr & fov Gee offtufawt & oo o = ©:

Tl | Sframoy &% Pl fereerer

! i. IU A B AT K12 |a. 9=
ThT

I ii. B b. Scuiadr

Il iii. K-12

a2 gEes [Aeeur @ fFdt e & gad S TdEagded E o coli &
JET UFR 3R 30F TIT 1 TS TR & TG HaT ¢ |

I
2.
3.
4.
Al:
A2:

A3:

A4

I VS B S B S
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[-111-a
I-11-b
I-1-b
I-11-b

[T-11-b [I-111-a
II-1-a [MT-111-b
II-111-b [II-11-a
IT-11-a [MT-11-b




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 progeny counted).

Parents Progeny
Pl P2 75 R0 22 16
A _ _ —_—
" _ —_ —_—
B _ — —
b _ i —_—

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

L. In the heterozygous parent, the alleles are in coupling configuration.
2. In the heterozygous parent, the alleles are in repulsion configuration.
3. The alleles A and B are 1n different linkage groups.
4. The information 1s msufficient for any conclusion.

grATIFEUT A a, B 3T b B WRIS I W 3! ITMeTdr & YR
WﬁﬁﬁﬁmmmﬁlﬁsﬁHWﬁ(same)wwmﬁ
g A Ty Ia b R F dg & wF, A1 Oar ik s9h gafa
# FrAfIFdAr H ueia & &1 (FEIE, a70rer Fr = Jafa @
ST )

FAh Hatd

Pl P2 75 80 22 16

A — — —

o]

B — —
b —

AFT & O FlF O1 YT dT F FA HT T <ATEIT FIET & ?

1. RuaEgeas aa-far #, grafaeedy o8 Fw 9o & § |
2. TRrumgessh @mar-far #, grafawedar gfdwdor gwgor F § |
3.  FeATIweurdr A HR B ¥ e GHg A ©

4, I Tore ARy & forw oA ¥
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Al:

A2

A3:

A4

A W WD = =

Which one of the following options correctly lists ecosystems of the world ar-
ranged according to the descending order of their average world net primary
production (billion kecal/yr)?

(R

sl

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

Open Oceans> Tropical rain forests™> Northern coniferous forests>
Estuaries

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

Open Oceans> Northern rain forests>Estuaries> Northern coniferous
forests

faFifrg @i a1 v faeey fag & aiifeufadr a3 & 39+ i|a
AT g WMUTHF Scureehdr (faferde keal/yr) & Ocd gT &A &
MU G TerpdT T STATEUT hldT &7

A3:

A4 -
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AN W WO N =

ISR TEadTT aul g >3cadd AFURT ad >Feoll AETIIR >
SARAGHE

Yol FEEWR > ITOTRICadT aul d > ey AFU aa >
ARG HE

SUTRTeadT aul g > Goll FEEOR > Seald AFURT a >
SARACHE

Gl FEENR > e AFURT I > SARASHE > Scaid
AU I




India has designated regions as sanctuaries or national parks (column Q) dedi-
cated for the conservation of specific species (column P).

Column P Column Q
A Gharial 1. Bhitarkanika Wildlife
Sanctuary
B. Saltwater Crocodile | 11 National Chambal
Sanctuary
C. Humpback Mahseer | 1. Gahirmatha Sanctuary
Hawksbill turtle 1v. Cauvery Wildlife
Sanctuary

Select the option that depicts all correct matches between column P and column

Q.

1. A-ir; B C-1v;
2. A 1 B-1v; Ca:
3. A-1v; B-1i1; G4
4. A-11; B-1iv: C=it




g & fafdre ganfa (599 ) & Fwetor & forw, gafa rsamoT o
TSI UTh (FFH Q) & 7 H fAafdee a3 § |

e P TEH Q
A T aTe 1. AT iad aeg=ia
HFAOT
B. TS & 11. TSI TJFaT
HITAS HFAIUY
C. EFUdR AT 111, IMTETATAT AR
D. gleFafael FH3T v, FT TeT=T
HFARUY

TEH P 3N TEH Q F = g i Femal & w2 & are
faepeT &1 T9a AfaT]

1 A-11; B-1; C-1v; D-111
2. A- 1if; B- 1v; o D-11
3 A-1v; B-111; C-11; D-1

4. A-1; B-1v; C-1; D-111

Al:

A2

1
1
2
2
A3:3
3
Ad: 4
4
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Amborellaceae, Aristolochiaceae, Illiciaceae and Winteraceae are four angio-
sperm families that, according to the APG IV system of classification belong to
the ‘early diverging angiosperms’. The presence (V+) or absence (V-) of vessels
in the xylem and the fusion of the carpels within the gynoecium are important
angiosperm characters. ‘A’ and °S’ indicate apocarpous (or monocarpellary) and
syncarpous condition of ovary, respectively. Which one of the following options
correctly represents the characters found in the above families?

L. Amborellaceae: V+, A; Arnistolochiaceae: V+, A: Illiciaceae: V+, A; Win-
teracede: Vo, 5.
2. Amborellaceae: V-, A: Aristolochiaceae: V+, S; Illiciaceae: V+. A; Win-

teraceae: V-, A.

(8]

Amborellaceae: V-, S: Aristolochiaceae: V-, S; Illiciaceae: V+, S: Winter-
aceae: V+ A.

4. Amborellaceae: V+. S; Aristolochiaceae: V-, A Illiciaceae: V+. S; Win-
teraceae: V-, S.

TFEIerd!, TREearerTdr, sferfamdr AR fametd IR Agad=t Feed

& St geffetor dT APG IV YUTell & HJER qd HUEN HAgadiaral &

Frafeyd € | ar% # aAforarar & sufeafa (v+) ar sgairafa (v-) 3R

SATANT & Hee iUl & FIASAT Aecaqul 0T & | ‘A 3T ‘S’ HAM:

HUSTT dr frgerarsdr (1 TrEdr) HR FEaredr Fufa & Jgea &

e |

T & & @9 I Aeen sieT Fera & Foa arer F&0m & Fer

el AT &7

1.  TUFANSE! :V+, A; UNESGAIPUET : V+, A; ff@wdn: V+, A;
foreeyd: v-, .

2. TUFNNSENLV-, A TNESAIGUAT: V+, S; Sfafgudn: Vs, A
foeeyd r: v-, A

3. UFAINSE: V-, S; UREIAIpudr: V-, S; sfofaudl:  V+, S;
ﬁlﬁiﬁr:w,A

4, TFAINENET: V+, S; UTREEENfRTEn: V-, A; sfafdwEn: v+, S;
feeeysdr: v, s.

Al :
A2:

A3

DWW NN = =

A4 -
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Which one of the following statements pertaining to global ocean ecosystem
productivity 1s NOT correct?

1.

2

ad

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 transitioning of phytoplankton from light-limiting to
nutrient-limiting conditions.

In the nutrient-poor tropical and subtropical ocean, the cyanobacteria tend
to be numerically dominant, as they specialize in taking up nutrients at low
concentrations.

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

e # O Bid T FUF dTRF JATHIR UINEATAF aF & ScUIgehdl &
TFaeT H TEr %l &7

1.

Al:

A2

A3:

A4 :
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HIACT @ & 30 gg guenft &7 # @ 3= guelRa
Tleedl 3R AT =9 3cUIGehdl, 3= UIUe dedi dTel 3Y-TX
S & A AR/TT AT Fr gl grr aia g dr §

Fo FgaRfaeer AR 3uydT &3 A, UuTadd & THT AT
¥ ve dod Hreg Fufaat 3 @eaor & FRoT a8 Fg & SN
IUTGHRdl A {EaT & |

QIYeh dedl bl AT dT STUTRICTdT 31T SUTUTRTea=IT HETHTIT
F graardeear arETdhr div ur uurEt & S &, it F &
gieedT H UV Jcdl &l TEIT i & fow e & a9 § |
g2 UeUtads S fof SUEH UTT: UIUe dod §HE YdIT HAEHNR
# quTE g S € AR A IgehIirhd grivTceed gl §1Y dt W
@ ST Th §

AR W WD NN = =




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

genera.

l. Chlorella < Zygnema < Oedogonium < Draparnaldia

2. Volvox < Chara < Qedogonium < Draparnaldia

3. Chlorella < Draparnaldia < Fritschiella < Oedogonium

s

Volvox < Ulothrix < Draparnaldia < Ulva

FARTPISE! & & TIAcHS 28 A = § | &1 =0 snfaar & Jex

HIATCHD STeerdl & ded U A Bl il arel TEr ey &1 gferd|

L

Sowo

Al :

A2 :

A3:

A4
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AN W WO N =

FAReT < [ATAAT < FHEEMAIH < 3Uesar
Fieaird < T < HISSIMEITH < 3TAfesar
FARGT < 3UAlesdI< [BATer < FHIgslmiaaHw
Flediad < JefdFd < 3UAlesdr < edl

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.

(9]

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

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

Plasticity in 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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Objective Qu

ITE WM T & foF qoua & HAEH H Uh UGy SIET X IS0 3cledd

T T ¢ o0 guul & areeiiad 3R uey & geud & Atge faawor

O TegFarad T 37 Tohar & | e # @ aia @ T o o

Qi AT TeaAT & WeToT & FHIT AL HIAT § |

1. HIET FFE Fua A gl §, $fav 36 a1 QU 3cled
Ik WIETUT & T & JSTAT ST bl & |

2. a9 %A A 3dN-UMd, Ul & AT UET Hr giafad ariaedr
WRIITOTERRT & &I Pl GHTTAT & FhdaT &, AT aar o &
Qo SAfded gear # dgod & ST ©

3. o fAuRor aur qoua e gear d gueddr a1 af U gdt
1 Trua BUfT & e @ & Foargd! R H IAR-TET &
e fafa e €

4. T gfaToyT 0H qEUIT IO T FAIS AT § A WETR F
HTITHAT Pl TSTTI A T e HAAUF A TCF Jaior|

Al: 1

A2:2

A3:3

A4: 4

estion




The relationship between species and area of distribution 1s given by the follow-
ing equation: S=SCA” where S 1s the number of species on an 1sland or 1solated
patch, A 1s the area of the habitat, and C and Z are constants. The following are
a set of statements pertaining to the value of “Z":

A.
B.

Z value 1s typically not greater than 0.4 across all ecosystem types.

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

Z value, which represents the slope in the relationship, declines with
area, especially when large landmasses such as continents are
considered.

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.

B R R

A and B
A and D
B and C
Cand D




ToTta 3 fIawor & 849 & 99 & gFaey & Feq e enr

oo o &: S=CA” SEl S U EIT AT 39T JWUs U YA hl FEAT

S ANaE AT AT e, IR CIN ZzBWFE & 1A 2 F AT F

FFIeY # FYAT F T §:

A 7 & AT gA oREUAE TF UERN # FUROTAT 0.4 § ST
el & |

B. Z &l HAE UHh YSId $HT RO &THIT & TY TATCHS &7 T
FFafeyd &, TSHEdT 381 3@ield dT arg Uhiorg arforar &
a1 AT & ar &

C. Z & #AE, S fF GFaey & 3G & A1 8, & & Y gedr
¢ Tdva:. 59 92 q@ver W 5 FEga W TR Far ST g1

D. Z & A ALY ufadaa & wwardaie & 3R sgar g e
H g # 3ureAlT g & G a1 gura i R A
ATF &7 F U H AU F H Thd ¢ |

g TE FUAT & JIA @ g2AMA aATl TFeT F IIF HITAT

1. A3RB
2. A3RD
3. B3xC
4. c3xD

Al:

A2

1

1

2
2
A3:3
3
Ad: 4
4
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The diagram below depicts the cumulative fossil CO; emissions (y axis) of
different continents from the years 1850-2020 (x axis).

100% e

80% {- - -

60% |

40% -

20% |

0%

1860 1880 1900 1920 1940 1960 1980 2000 2020

Select the option that correctly identifies the continents A-D:

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




e =9 ¥ 1850 ¥ 2020 (x 3¥87) g fAf¥ea FEUr & g=h
SAIeH CO, SeHad (v 387) & g2ufar &

100%

ol o

60% |

40% -

20% |

0%

1860 1880 1900 1920 1940 1960 1980 2000 2020

Tor fasreu &1 T9a AIfST, J1 AEEUT A-D T TE UgET AT 8

1. A-3cqll 3ANT; B-3nheAT; C-ufm; D-3a
A-JUT; B-ZTHOT HANGHT; C-3TTHIeRT; D-TIAAT
A-JIT; B-3TWIRT; C-3cddl HANGT; DR
A-Scadt AN, B-Ufram; c-3nhreT; DI

S~ W M

Al:

A2:

1
1
2
2
A3:3
3
A4 4
4
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Given below are a set of statements about metapopulation dynamics and habaitat
conservation:

A

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

In the incidence function model (IFM), the extinction risk of local
populations mcreases with increasing habitat patch area, and the
colonization probability is a function of patch isolation from existing
local populations.

From the conservation perspective, large numbers of suitable patches are
not sufficient if distances are too large, preventing recolonization and the
rescue effect.

To minimize extinction risk there should be as low a variance in local
patch quality as possible, to allow for synchronous dynamics.

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

statements?

L Aand C
2. Band C
3. A and D
4. Band D




AT ASTATHET AT AT ATUTTH FISOT & I H FUAT &

A 3UGFd HEUE & HTHR HAecdqul & FAlfh AAATEIDT
AT, faduaar &5 useag @vae arer Sar 7, fadua #
aRonf3a & F@aa & |

B. 3udd o ufddAT (IFM), # T FAGEAT FT Tauad e
agd g0 AUarH H@US &F F WY 98 AT & AR
IUTAT WTiAerar raaa TUTET JTIEEAT § W@Ue 3{oamd
BT B T |

C. T & TRFIUT W, 3uYFd HWUE H ged FEAT gaed =gl
g Ifg ?@Tﬁ Sdar afer & o gel: 3UfAALMeRTOT (recolonization)
dUT ITd I THTI (rescue effect) H"?f g gohar ??I

D. fIouea & TR & 7gF T & o0 TAET JTWUs & TawT A
THGFIToleh Iaeh! Pl gl S & forT foaar §Ha g 3aar
FH fdeaar gl ofew |

o7 & @ Fig @1 ey it T8 FUST & IIA F AT § ?

1. A3xRC

2. B3R C

3. A3RD

4. B3R D

Al: 1
1
A2:2
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 4cacia savannas of South
Africa. The figure below depicts the result of their study.

E 10

8 9 @

S 8 A

R

T 7 o

8 6F

5 5

. ® & @
g 4 °
@

5 3t

@

C2-

(o]

g 1r

@ | | | | | | |
2% 7 8 9 10 1 12 13 14

Soil maisture index (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 1n the figure
above.

1. 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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oXfEufa d=fae  for anhier & Ui Faar & gat & gRggor
Ta®T H 4 & A & FEYAT (I HR 9w dedr) & o giaeaar
Pr e w1 gdreror fopam| A B # 39F 3e¥Ia & aRumEAr &t
ST I

E 10

3 9k 9

S gl A

W

T 7L &

8 6F

o)

. 5_

2 - o ®
= 4 ® 5
@

§ 3

Q

= 2_

o]

g 1r

o | | | | | | |
Z Og 7 8 9 10 11 12 13 14

Soil moisture index (Available water capacity)

Ifg 3=g gt ATuevs R ¥ at 39 ey &1 =ua Ffaw ar Fux
& ™ = # A 3t B Rfeeg sagsart & ow aftgduor gfawa
FT Faicad fafaiaed &ar & |

L.

2.
3.
4.

Al:

A2:

A3:

A4 :

estion

1
1
2
2
3
3
4
4

AT 3R BaeRow
A-TTERSE AR B-IRed
ATRea R B-faafEa

Ao 3k -




Four different plant communities 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 725
B 8.20
C 6.30
D 745

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

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

4. Using the given information, we cannot compare the evenness of the

communities.




U fafasar & 3euag & v 39 uaid I & ard IR f&ed
Uley FIAETAl & fordm T | e ERO S gNUmAT FF gATdr § |

T Fows &1 goohd gEd A
A 7.25
B 8.20
C 6.80
D 7.05

SUFT FHGA! HI THEUAT & FFaY H Hel FAA H TIA AT |

1. | IR FHSTAT A THEUAT FAA § |

2. B>A>D> C WA & UHRUAT H T T FHH Pl AT
€ |

3. C>D>A> B WIS & THwudr H € W HH Pl AT
& |

4. & TR FIAT F YN W §H FHSA HT THFHUAT HI Jelam el
F TFA ¢ |

Al:

A2

1

1

2
2
A3:3
3
Ad: 4
4
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A food chain mnvolving Spartina (a plant), the marsh periwinkle snail, the blue
crab and an unknown fungus was identified in a Spartina-dominated salt marsh

in North America. A study involving control and crab-exclusion experiments
revealed:

A. Radulations (scrape marks) on the leaf surface made by the snails
indicate the presence of snail faeces, fungi and dead plant tissue.

The fungi were present only at the radulations.
The density of the radulations increased with higher snail densities.

Spartina density decreased with increase in 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 (-)
interaction-type between fungi-snail and Spartina-crab, respectively:

I —and +
2. —and —
3. + and —
4. + and +




T W @, fowd Turfear (v i), goreer adifdferer e,
Arer Feper T AT Fad WA &, Hr s ANET A Turfear
UHcd drel WR Zolgel H UgHle HI 7T | Teh 37U & fgesor
AR heper-3Tasia UINT F gRT I fh:

A ©"l gRT Uedl & §dg W a1 goldedl (T &
faeme) g & FTe, Fad ’R FT U SdF B ST F
Hhd & © |

B. YZo@l W &ddl ddd IURAT ¥ |

C. =9 ©i"l & Uecd & Y ZAAAT &l Telcd I8 AT & |

D. ©El & Udcd & Jig & Y TURTEAT FT Tadcd TedT AT ¢
Jd dF Te YT o o Y |

E.  oafesa v & sl ar yenfaat 3= a& sufeya o |

30 Rrepeq &1 T HTFT A FHAA: Fad-arem AR FARTEAT-FFel &

ALY UATCHSB (+) IR TPRICHF (-) HeATTRAT — Yk P! bl

gATT & -

1. = 3R+
2. — 3R -
3. + 3T -
: s 3T +

>

>
€

> >
~ o8]
A A LW LD = =
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The following trees represent different evolutionary mechanisms.

Time
. ,
Time
\\(\_:;

30
Time
[— —>
™, e
\wﬁ—
\\'x___ .
2y
»
Time
———»
p
\\—&/
Rt

Character Character Character Character

Select the tree that best represents punctuated equilibrium.

L. A
2 B
3 C
4. D

T ey fdem Fafaeaeas FRfafRat & g &

B C D
!/ ~ | /
) @ T ) T \ oe |\ //
E E E ~ O E| YV
= ‘ = | / = ‘ 3 = ;
|
Character Character Character Character

38 @A & T difee O ffEa ages & gateasw geda

T & |
1. A
2. B
3. O
4. D
Al: 1
1
A2:2
2
A3: 3
3
Ad: 4
4
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The following list represents two types of reproductive i1solation (Column P)
that can lead to speciation. Column Q represents the processes by which these
1solations can occur.

Colunmn P Column Q
A - Prezygotic 1. Seasonal
B - Postzygotic 11. Hybrid inviability
111. F, breakdown
1V. Stigmatic SI response

Select the option that represents the correct match between the prezygotic and
postzygotic isolation types listed in Column P and the processes described in
Column Q?

l.

'S T S

e

A-1and 11, B-1 and 111
A-1and u1, B- 11 only
A-1and 1v, B-11 and 111
A-11 only, B-1 and 1v

S g=Y af PR & uaaad Taes (TG99 P) & ST § S uSTa

Tgdd &Y Thd & TFH Q 39 UfeRIT3T & AT & o g 3
foaifaa & aoa £

TEH P TTH Q

A - QEIIHSAT L HIFHT
B — URTTHAT I THT SATATETH

1. F, Tererea
1V. afgarer Sl

39 fadeq &1 99 HITAT S TAH P H FIOg @IIHAT 3R
TRIIIAY fadieted Ul HR TG Q aTd iRl & AT Fel
remar o AT & 2

L.

2.

Al :

A-i 3T ii, Bi AR iii
A-i 3R iii, B- hddl ii
A 3T iv, Bii 3T iii
A- Fad ii, B AR iv




A2

A3:

A4

AR~ LWL =
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A scientist 1s using the Hardy-Weinberg equation to assess if a population 1s in
equilibrium or 1s evolving. She recorded the following characteristics for this

population:

A.  The size of the population 1s very large.

B.  Individuals are randomly mating.

C.  Individuals are under natural selection.

D.  New alleles are added to the population through migration and dispersal.
E. Mutation rates are high.

Which one of the following options contains all INCORRECT characteristics of
a population in Hardy-Weinberg equilibrium?

I.
2.
3

o

Aand D
C,Dand E
A.BandC
B and E

Th dHAcAd o TG HThold Pl & [T b ITTEIT GEOaEar # § a1
FATIRTEN &, TSl AT HPIOT T AT TFAT| THS 50 ATHEAT &
fore & o870 5= R |

A
B
G
D.
E

FAHEAT T HPR g a7 ¢ |

UTOT ATETo® HoTHT Aldl & |

UTfoTAT UTpTaes Ta o FAT & |

TaEa AR ThIoTET F gRT FAEEd # JY FPAfTEd AR FT §
3cNdde &Y AF § |

T d ¥ Fg They & U FAUEIT F e dF<9T TEATEAT H g
&1 | I ST&TOT 82

1.
2.
3.
4.

Al: 1

AT D
C, D3R E
A B3R C
B 3R E




A2:2
A3:3

A4: 4
4
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In many sexually reproducing organisms, females make mate choice decisions
based on male display traits. Several models have been proposed to explain the
evolution of exaggeration in male traits. Two of them have been given below in
column P and their possible descriptions in column Q.

Column P Column Q

1. Males exploit a pre-existing sensory bias in
females. Females choosing such males
A.Runaway Se- have higher quality offspring.
lection

11. Female choice for male trait occurs due to
perceptual errors leading to poor quality
offspring. Thus, females will evolve to run

B. Chase-away . )
- away from males with such traits.

selection

11. Female choice for male trait results in a
positive feedback loop favouring both,
males with such trait 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.
A-1;B-1

. A-11; B-111

A-111; B-1v

A-1v;: B-1

5 B S

=







agd ® At FAa A arer witrt A, At @ & goAa & Ao
T Tfdd faduet & YR W FAT & | R aduet & sfoisar &
faere & <re & T 3aE Aled g T3 § 394 ¥ al d" &G
P # 3R 3T Fafaa carEar TOH Q #F & Y §)

&HH P T Q

) X, AT F uge ¥ FHisg HAE Al
SUAWT AT &1 T8 &R BT A Pl

A UTad g arell AT ¥ 39 fheA & gdia el

(Runaway)

i)  HGT §RT alTcHD ITeidl & PHIROT Bl dTel
e R fauent & forw AT SR fhear &

gafa 3a &1 safed AR o9 fadusl are
TR T {97 S & Torw pAafIRaa gl

B. 3fequrd .
(Chase-away) | i) T &I & faement & ferw T Th

o UeATcHS JATAALT T TAT & Sff ad
v arel X 3R 3% Uec & drell
AT, a7 AN FAT o

iv) @ AGI H Ugel § Hislg AT QAT &l
SUANT HIAT &1 ART B TH & HT AT
A H oH el ol &, S fh oH a0
I Ugdld Y el aTell HAIGIAT
hATADTE DI ATfold AT ¢

HATSSl &l 30T 3T e ¥ ey 34t s=a Ieeu &1 =ua
T

1. A-1;B-11

A- ii; B- iii

A- iii; B- iv

A-1%; B-1

—

) I

e



Al:

A2

A3:

A4

A D W WO N = -
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Based on the theory of kin selection. choose the correct statement:

o

]

A gene for altruism will spread in the population if the act of altruism
increases the actor’s gene in the next gene pool only through direct
fitness.

A gene for altruism will spread in the population if the act of altruism
increases the actor’s gene in the next gene pool only through indirect
fitness.

A gene for altruism will spread in the population if the act of altruism
increases the actor’s gene 1n the next gene pool through direct or indirect
fitness.

Altruistic behaviour reduces the fitness of the trait bearer so a gene
responsible for altruism cannot spread in a population and will be
maintained at a very low frequency.
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aY AT & TG F YR W TE IS & =TT9 HIIT:

Al:

A2

A3:

A4

AN W LN N =

JUYRINAT & T T Jia Ja9&a & e e Ife
TRIGHTRAT BT Fd, Bl & A Pl Hdd Ycd&T SUhdT &
YR T 3T ST O & Tar a1 & |
TIURIET & forT T i Faaea # o aer afg
TRIYHINAT &I Fed, Bl & Sl Dl hdol TS SUIHAT &
YR U 3T AT G H J8T &1 & |
TR & T T Jia Ja9ea & ha e Ife
TIGHTRAT BT Fed, HAl & A Bl GeI&T T JYTE SUIHdl
& YN UT 39T S T & da7 a1 & |

RITHRT TTTeR T80T URF Hl SUYHAT Pl Tl &l & SHIT
WIUhINAT & T FAeR v A9 J99&ar & J4 o odr
AR Igd FH A W a0 T@T AT |




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 yel-
low. The character distribution 1s given in the table below.

TAXON CHARACTERS
SHAPE COLOUR
M ] BLACK
N O YELLOW
0 ] YELLOW
P O YELLOW

Using the above data, four trees were built using the method of maximum parsi-
mony which are given below.

A

cCorL N
N P O M

|

B
Ol o O
N M O P P

I

|

]

H
M

z0O
© O
o
S

Select the option that represents the two most parsimonious trees.

1 Aand B
2. Cand D
3 B and C
4. Aand D
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IR @t (A B, C 3’ D), # I F&ON (AR HR ToT) @SS
AfAgedd FFaY & HFAA oo & forw RAIfga FF 73 | smar
adiel drel &l oI&7or = 3T Mo A, Fafh aul ad= arer ar wafor
Bl R il & | F&70T 1 FaIeRoT Ay ARoN F T €

TAXON CHARACTERS
SHAPE COLOUR
M ] BLACK
N O YELLOW
0 ] YELLOW
p O YELLOW

3ULNT A g IR (@I=E J6 7, S A G T g

A
o O
N P

|

B
O
N M

|

&
e
o N

D

N | O O B o [0Nm
o M o P M N P O M

NE—

37 ey &1 9aa HITST A 3 Gad e TRBrIdr I@I=Er ar
AT T |

1. A3RB
2. C3RD
3. B3R C
4. AR D

Al
A2
A3

1

1

2
2
03
3
A4: 4
4

estion




100 uL of cells were taken in a tube and 400 nL 0.4% Trypan Blue was added for
staimning. About 20 pL of this cell suspension was added between the
hemocytometer and cover glass (refer figure below). The hemocytometer is
divided into 9 major squares of | 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 =]
© o o
[ ] L
o o
-o i [}
e © ) o =
»
-
o i F o
(=] » .
o (=]
[ ] = °o
o
-
i (e

Based on the above figure, what 1s the total cell count in the original suspension
and cell viability (%)?

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 N O O B
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Tk AforehT H 100 pL HIFABT o =y 3t 3fIRFAT (staining) & forw
400 uL 0.4% Trypan Blue T 1T | 57 RIS O &7 STITHT 20
ul. FAT FITAFATT 3T 30T Fig (T =TT @) & FET e 7277|
AR HINFATT 1 nmx 1 nm JHER & 9 HET didl H dler I |
3TRUT T & Y I dTel HeT HI 3918 0.1 nm & | Tl e
HATITIT R @ 3R 3T Jea AT w3 A emwa
ol

IS =T & YR W AT O H Fol PIABT TFEIAT A BIAAT
STIATHAT (%) FAT & 7

1. 3,75,000 @IMAT/mL 3T 23%
2. 3,75,000 SIABT/mL 3T 77%
3. 18,75,000 &IfAAT/mL 3R 77%
4. 75,000 HIfAPT/mL 3T 23%

Objective Question




A transgenic plant having a homozygous single-copy insertion for trait A was re-
transformed by Agrobacterium-mediated transformation with a gene conferring
trait B. Given below are a few statements regarding the above experiment:

A.

B.

All Ty transgenic plants obtained after re-transformation would be single
copy events for both traits, A and B.

T1 progeny generated by self-pollination of single-copy transgenic plants
obtained by retransformation would segregate in a 3:1 ratio for trait A.
Plant selection marker genes used for transformation experiments for both
traits, A and B should be necessarily identical. Different selection marker
genes cannot be used.

25% of Tl progeny generated by self-pollination of single-copy
transgenic plants obtained by retransformation would be homozygous for
both traits, A and B.

Which one of the following options represents all INCORRECT statements?

) b —

=

A, Cand D
A,BandC
D only

A and C only




Objective Qu

139//703139

fadus A & T gaeTd Tehd ufafafy dedded arel Th OReier o

@I, TIAYFE B UG F dTl TF Sl & HIY TASHRIRITHA FACIES

FUTROT fIfY & GRT G- ®UedRd [RIAT 737 | SOUFT IINT & G

# A o YT G 3 €

A.  UA:RUEdI0T & d18 Ured foRd a1 @Y T, IR i gt farQraep!
A 3R B & foT e ufafel aeard gl |

B. Ud:®UEAIUT gRT Ut Tehel UTATOU URSE! GlUT & FIUIE07
gRT 3cUedd T1 HAld fIAuF A% form 3:1 & 3rgurd H HYUerpd
g |

C. Gl fauet A 3R B & FUd0T TANN & forw ggerd gier =
g S 3aTF FT T TP AT g IOMev | [ h
g AT &1 3UAT FE FIT AT Fhar § |

D. Qe:®UIHUT gRT Ut Tehol UldTelld UGl QiU & FIUEror gr
ScUed T1 Tdid & 25% a1 adquahi A 3T B & oI §Ha1g &
|

o & ¥ Fia @1 fawey @it T HUT B GATEr &2

A C3HRD
A B3R C
hdol D
Fad A AR C

A W P =

Al:

A2

1

1

2
2
A3:3
3
A4 4
4

estion




Given below are terms related to various techniques (Column X) and their
features (Column Y):

Column X Column Y
Techniques Features
A. |Reverse transcription |1 Detection of clones encoding
nucleic acid binding proteins
B. |Southwestern blotting |i1. | Determination of 5™ and 3°

DNA sequences flanking a
known gene

C. |Genome walking PCR |ii1. | Cloning of cDNA ends

D. |RACE 1v. | c¢DNA library

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

L. A-1v, B-1, C-11, D-111
2. A-111, B-iv, C-1, D-11
3. A-11, B-111, C-1v, D-1
4. A-1v, B-1, C-i11, D-11




AOf¥ea Thadpl (TIH X) 3T Ak ATHIUT (FIH Y) ¥ HIT U
g A o ¥ |

TEH X TT Y
Jderellch 3rfdrereToT
A | Ui 3refeEd L Fgfdeleh 3FA AT
(Reverse transcrip- Ul T Rcd Flcd dTol
tion) FollaAl HT U
B. | @3y d&e 1L. Tk AT ST o OIiAa 5°
TarTfear 3 3" DNA 3{cIhdAl &l
(Southwestern blot- o
ting)
C. | Gl ITAA . | ¢DNA 3Tl & Fallddd
(Genome walking)
PCR
D. | RACE IV. | ¢DNA HIE
AFT & O &ia a1 Aeey Ta¥H X 3 &GH Y & AT g g Femar
#r ZATaT &2
L. A-1v, B-1, i, D-111
2. A-111, B-1v, 5 D-11
B, A-11, B-ii1, C-ix 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/applications (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 111. Comparison of amino acid sequence

against nucleotide sequence data-
base translated in 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?

l. A-1, B — 111, C—1v, D-1
2. A-1v, B-—1i, C-—1, D -1
3. A —1i11, B-1i, C—1v, D-1
4. A-1v, B — 11, C-1, D-1




g gafadr (Bioinformatics) HETYAT (FIH X) AR 3ad G / Hudion
(FIH Y) ¥ GFdlodd $S Aqdaforr A & it § |

TAH X A9 Y
T F / HFTIT
A |[TtEMBL L T g & AT qadted
HTgaar Fr faeeryoT
B. TBLASTN  [i. |g/fie srqepat & aer™
c. |SCOP . gy T FEd I WURT  (reading

frames) & aazrrﬁ—(—r CENCE P EES
HFHA TREH & FU THGAT 3Fd
HHH P Jelel

p. [JomnMap 1v. TTagd FIIE P 7T U= &
TXIATCHE JITeRToT

O & @ olg a1 AeFey T@y X 3R T@9 v & Iy Teft Id
fFromat & gt § 2

1. A-—1, B — 1, C—1v, D—1
2. A—1v, B-1, C—1, D — 11
3. A—1ii. B -1, C—1v, D —ii
4. A-~1v, B —1ii, C-—11, D —1
Al: 1
1
A2:2
2
A3:3
3
A4d: 4
4
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Mass spectrum of a pure peptide recorded in the positive ion mode 1s shown
below.

1124.55

100 §

90 |

80

11
g 70
g 1125.55
S 60
: - |
g E
250
@
2 401
- I 11
& 30
_ 112655 ——
20 IV \¥4
0] | 1127.55
| ' 1128.56
0 4124 1125 1126 1127 1128 112¢
miz

(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 1s the monoisotopic mass of the peptide? Select the right
answers from the options given below.

1 (A) 3C 1sotope distribution, (B) peak V and (C) 1128.56 Da
2 (A) C 1sotope distribution, (B) peak I and (C) 1124.55 Da
! (A) 1°C isotope distribution, (B) peak I and (C) 1124.55 Da
4 (A) *C 1sotope distribution, (B) peak V and (C) 1128.56 Da




gaTIT TIUT (positive ion mode) F ¥ foFY T T Y€ UTCIES &Hl

ST ATA JUThH (mass spectrum) A= e I %’ |

1124.55
100

[#+] ((e]
=3 S o o

(4,
[=]

Relative Abundance
-
[ =)

o
=
\ |

]
o
I

10 |

IT

1125.55

1T

1126.55

I\I.-' \_}

1127.55

1128.56

0 4124 1125

1126

1127
miz

1128 112¢

(A) U € UTCIeE & gcdA auiehd H Ty frERt &1 &RoT a1
€ ? (B) Bl & AW UCIes & THFATAUTAS (monoisotopic) Tl H
AT WIAT &2 (C) UTEISE & UhTHAEUTAS AT &1 &2 ard 6F
T faFedl § Hel 3cd] &l Idd HhIfaAv |

(A) C FHTUME TaaToT,
(A) "C FHREUE TaaToT,
(A) PC FHRTYME faaToT,

1,

S W

Al:

A2:

A3

A4
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A W WYY = =

(A) "c gHEUAS faayor,

(B) fr@¥ v 3 (C) 1128.56 Da
(B) Rr@x 1 3 (C) 1124.55 M
(B) r@¥ 1 3R (C) 1124.55 Da
(B) ffr@x v 3T (C) 1128.56




The following statements were made about phase contrast microscopy.

A.  Phase contrast microscopy can be equally utilized to examine stained and
unstained 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 1s used to translate the minor phase shifts into

grey values.
E. Appearance of bright halos 1s a common artifact of phase contrast

1imaging.

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

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




Form Fraardt g&aeM (phase contrast microscopy) & aX H Ao Y=

T |

A Fen fauardr gewedlt &1 suEeT v @HE & ¥ AR 3k
HISATAE arar wfaet & gfieor a & fovar o1 |ohar © |

B. ufasy & wdItg & & oIT, TF FaT Idd (phase annulus),
UHTI &F W AF PN ScUed AT &,

C. Ud UehIA I A BIfAHT dheg 3N 3R § ISR &, dad
S § T dTell GpTeT T B Jolell A faelfead &am &l

D. 4faa U TT FT ST 37T Foll TEATTAT PN YT AT A
aiafdd & # e g

E. TJHPSR UNTHUSS Fl Udid &idl, Fon auaiy ufafdad o1 uF
AT STdel¥ (common artifact) &l
7T & @ o9 &1 UFeT gt I8 FUAT & JIH B AT 87

1. A C3HRD
2. B C3RE
3. A B3RC
4. B D3IRE

Al:

A2

A3:

A4 :

A DA W WO N —
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Following statements are about the features of immunoassays used to assay
biomolecules:

A Radio-immunoassays (RIAs) are more sensitive than Enzyme-linked
immunosorbent assays (ELISAs) with chromogenic substrates.

B.  ELISAs with chromogenic substrates are more sensitive than ELISAs
with chemiluminogenic substrates.

C.  ELISPOT measures the number of cells capable of secreting particular bi-
omolecules using a substrate that gives soluble product with enzyme reac-
tion.

D. In Western blot analysis, the product of enzyme-substrate reaction local

1ses at the site precisely where the antibody-enzyme conjugate binds to its
specific protein band.

Which of the following options represents the combination of all correct
statements:

| Aand C
2, Aand D
3. B and C
4. B and D




SIHUHAT F GASOT H SUANT AT Tl UTSRET-HATA & HTHeTaron

F TN H dT FAT &

A I gfawsht smaAma (R1As), Tuisas oFaTges gad TeegA
Tearve UfcRefTeNuoT 3TATTA (ELISAs) T Jeielm & T Fadr
g |

B. gulsais [RIATEeT-JFd ELISAs, TG HAOAAS haTeed
IFd ELISAs T JoIeTT H 3TAF Taer & |

C.  ELISPOT Ty SAG3HUL3MT &l HIa Fla aTell PHAMIHT AT HEAT
BT HATTT AT &, AT TeATSH ATHRIAT T Tk ThITEeT T
3TN FIF Gorerfel 3cureg Jelram ¢ |

D Jd¥A eare faeauur H, tearsH-frargey HIHTRAT &1 TauTg 39
& # TUTAFT gar §, S ufoRel veeneR H§goAr sua
fafdree Mée dve & amag @t § |

o & @ o9 @1 Oeey g 98 FUa! & oA & GAMAT & -

1. A3RC

2. A3RD

3. B3R C

4. B3R D

Al:

A2

1

1

2
2
A3:3
3
Ad: 4
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
Technique Application
A. |Mass Spectrometry 1. |Separation of whole chromosomes
B. [Pulsed Field Gel 1. [Separation of 1soenzymes
Electrophoresis
C. |Isoelectric Focusing [ii1. [Single-molecule-real-time
sequencing
D. |PacBio 1v. [Identification of post-translational
modifications of proteins

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

l. A-1v, B-1, C-11, D-111
2 A-111, B-1v, C-1, D-11
3. A-11, B-111, C-1v, D-1
4. A-1v, B-ii1, C-1, D-i1




fafay gaemeae gfafet (F99 X) ¥ Haieud Ueaterar AR 396
HITA (FFH Y) P & fear -

A X TIH Y

ufafer quTeT
A | GTAE g QO I[OTHET BT GAFRIOT
HATTA (Mass

=

Spectrometry )
B |Tfed &7 S|l |[HHTSISHAT BT JAFHIOT
g ]

(Pulsed Field Gel
Electrophoresis)

C. | HHIGTD L. | Tehol-370]-ared [eh-2hTel
HhegoT 3TIhAUT (Single-molecule-
(Isoelectric Focus- real-time sequencing)
ing)

D. PacBio V.  |grdEat Hr STdeA-ud

TATYAT DI ggdr
e & ¥ Pl O ey T80 X 3 &9 Y & d= gf @& BHamar
Frefar g 2

L A-1v, B-1, C-11, D-111
2. A-111, B-1v, -1, D-u1
3. A-i, B-1i1, C-1v, D-i
4. A-1v, B-111, C-i, D-11
Al: 1
1
A2:2
2
A3:3
3
Ad: 4
4
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The 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 Resourcesat! satellite.

222 1210 {190 200 |195 |192
125 |98 (100 115|185 (195
127 {109 |95 128 {111 {192
95 |98 |90 87 190 |92
620-680 nm 770-860 nm

Which one of the following options represents the correct identification of only
vegetated (darkened) pixels?
1. 2 3.

-




e greof rEEde 1 SUIE & LISS- IV Hded ¥ Tahiad T =T &
al e d5 (A 2 T ude Nedd §Hg) # 12 Negar fir
HhIT FEITHT Pr USRS FIET © |

222 1210|190 200 195 192
125 |98 |100 115 185/ (185
127 109 |95 128 |111 (192
95 |98 |90 87 |90 |92
620-680 nm 770-860 nm

o & ¥ ol a1 Reet Faor aacafas (1Y) Rager fr T
UedTd hidl &2
1. 28 3

-

Al :

A2

A3

A4

A A W OW RO = =




