PREVIEW QUESTION BANK(Dual)

Module Name : LIFE SCIENCES
Exam Date : 06-Jun-2023 Batch : 15:00-18:00

Sr.  Client Question
No. D

Objective Question

1 703501 20 050
A certain number of apples, when attempted to be distributed to three groups in the ratio

3:4:5, fall short by one. If distributed in the ratio 4:5:6 two apples would be left undistributed.
Which one of the following is a possible number of apples?
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Objective Question
2703502 _ _ 20 (050
In a queue, A stands 14th from the front and B 17th from the last. C is exactly at the middle of the

queue with 16 persons between him and A. How many persons are between B and C?
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Objective Question
3 703503
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Capital investments of two partners, A and B, are different. A gets 20% of the profit as bonus, and

11

the rest of the profit is distributed in the proportion of their investment. If the entire profit were

divi
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ded in proportion to their capital investment, B would have got Rs. 25,000 more than he gets

. What amount does B get now?

. 2.00 lakh

. 1.50 lakh

. 1.25 lakh

. 1.00 lakh
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Objective Question
4 703504
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Objective Question

5 703505
To complete a task, A takes 15 days whereas B takes 21 days. If they work alone on alternate days
by turn, B starting on the first day. the number of days required to complete the task is
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Objective Question

6 703506 _ ) _ _ N

Two fair cubical dice are thrown. What is the probability that at least one of them shows 4?
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Objective Question

7 703507
Straight lines drawn inside a rectangle can create multiple rectangles of different sizes. The lines

can intersect each other. The minimum number of straight lines needed so as to result in a total of 9
rectangles is

1.5
2.2
3.3
4.4
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In the given diagram, lines AB and CD are parallel. What is the angle 6?
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Objective Question
9 703509
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A metro train runs at a speed of 45 km/h. It covers a total distance of 72 km on its route from origin
to destination station in 2 hours that includes stops at intermediate stations. If it stops for 2 minutes
at each station, how many intermediate stations are there in the route?

1.24
2.18
3.12
4.9
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Objective Question

10 703510
ABCD is a square with sides of 1 unit. 4C and BD are arcs of circles with their centers at B and 4,

respectively. The area of the shaded sector AED is
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Objective Question

11 703511 _ - _ _ _ _ _ _ 20 (050
Four identical incompressible spheres of radius | unit are stacked in a pyramidal form as shown in
the figure. All the spheres touch each other. The height of the structure is
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Objective Question

12 703512 _ _ ) _ _ _ 20 (050
At a polling booth polling starts at 6 AM. Which of the given graphs CANNOT depict cumulative
voting percentage (of the total voters enrolled) against time?
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Objective Question
13 703513 _ _ _
Choose the option that will make the following statement correct:

IF WE COUNT THE NUMBER OF APPEARANCES OF THE LETTER “N" IN THIS
SENTENCE. THE RESULT WILL BE

1. SIX

2

. SEVEN

3. NINE

4. TEN

2.0 050




39 famed &1 994 &3 ol =i fean 1 &39I g

IF WE COUNT THE NUMBER OF APPEARANCES OF THE LETTER “N" IN THIS
SENTENCE, THE RESULT WILL BE

1. SIX

2. SEVEN
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Objective Question
14 703514 20 (050
If the sum of the two-digit numbers formed from the digits ¢ and b is a perfect square, the sum of
the digits is
1.7
2.9
3.10
4. 11
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Objective Question

15 703515 20 (050
A total of 20 toys of a child are to be put in a box. Every 30 seconds 2 toys are put inside but 1 is
thrown out by the child. How much time (in minutes) will it take to put all toys in the box for the
first time?
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Objective Question
16 703516 _ _ _ 20 050
120 students wrote an exam with 4 questions. 100 solved the first question, 95 the second, 90 the

third, and 80 the fourth. What is the smallest possible number of students that solved all four
questions?
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Objective Question

17 703517 20 050
Rivers A and B with constant water speeds a and b merge at point P to form river C with a constant
water speed c.

A boat having speed s in still water would reach point R from Q only if s is more than.

1. minimum of @, b and ¢

(2]

. maximum of d and ¢

(3]

. mean of @ and b

4. mean of b and c.
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Objective Question
18 703518 o _ _ o
For any three distinct prime numbers, all greater than 13, which of the following is NOT true?

1. Mean of the three numbers may be 19

[ ]

. Median of the three numbers may be 19
3. Standard deviation of the three numbers may be greater than |

4. Standard deviation of the three numbers is always greater than 0.5
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Objective Question
19 703519 2.0 050

A palindrome is a word that reads the same backwards and forwards. For example, the word
LEVEL is a palindrome. If we are allowed to construct words that need not have a meaning, then in
how many different ways can we construct a five-letter palindrome using English alphabets?

1.26 x25 x 24

2.26 x26

3.26 x26 x 26

4.26 x26 x26x26x26
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3TIRGSH el ¢, dl fha- fid TPl ° g1 U UiH-34eR & faaraus &1 Siisht & auiHTe &
3eRT BT YN HR &1 b1

1.26 x 25 x 24

2.26 x26
3.26 x26 x26

4.26 x 26 x26 %26 x26
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Consider a dataset A with 55 observations, all distinct. Dataset D is created from A by adding 2023
to the largest observation in A and subtracting 2023 from the smallest observation in A. Which of
the following is NOT true?

1. Mean of D = Mean of A.

(2]

. Sum of D = Sum of A.

(5]

. Median of D = Median of A.

4. Standard deviation of D = Standard deviation of A.
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3. D &I AIfed] = A DI AfHDT

4. D BT HHS fade = A HT AFS fade
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Objective Question
21 703521 _ _ ‘ 20 (050
Which one of the following statements is TRUE?

1. A, B, and Z DNA helices are left-handed.

2

. A. and B DNA helices are right-handed, Z DNA helix is left-handed.

(F8]

. A, and Z DNA helices are left-handed, B DNA helix is right-handed.

4. A, and B DNA helices are left-handed, Z DNA helix is right-handed.
FEfafad dH 91 U duH @ ¢2

1. A, B, 941 Z DNA $USciial amH1ad gidl g
. A, 91 B DNA $USAI GATGd gidl 8, Z DNA $USH! STH1ad gidl g |
. A, 041 Z DNA $USHIg! SHIGd gidl 3, B DNA $USl ariidd gidl gl
4. A, 941 B DNA $USHIIl §HI1Gd gIdl 8, Z DNA $USdl aridd gidl g
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Objective Question

22

703522

In a hydrogen bond of the type D-H...A, where D-H is a weakly acidic donor group and A is a
lone-pair-bearing acceptor atom, the D...A distance is

1. one-and-a-half times the sum of the van Der Waals radii.

2. equal to the sum of the van Der Waals radii.

[F¥]

. less than the sum of the van Der Waals radii.

4. twice the sum of the van Der Waals radii.
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1. 7SR AT (van Der Waals) 3591 & Thd &1 S¢ AT
2. 91X d1cY (van Der Waals) 591 & AT & FHA|
3. AR Iy (van Der Waals) %01 & AlThel 9 6H|
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Objective Question

23

703523

Several proteins are modified by phosphorylation at specific amino acid residues to alter their
activities. Which one of the following amino acids is NOT typically a site of phosphorylation in
proteins?

1. Lysine

2. Serine

(F8]

. Threonine

S

. Tyrosine
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1. SR (Lysine)

2. YR (Serine)

3. e (Threonine)
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Objective Question
24 703524 _ , .
One gram of a polysaccharide composed of 1000 glucose units has the same effect on osmolarity as

that of
1. 1 mg glucose
2. 100 mg glucose
3. 500 mg glucose

4. 1000 mg glucose
1000 TJbTSl Uhab| § Hd U U0 UIeiiidrIgs & WRIGIRAl R 91 UHd g foidH1 fd:
1. 1 mg TIPS PI
2. 100 mg TIPS I
3. 500 mg DTS B
4. 1000 mg DI B
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Objective Question
25 703525 o _ _ _ 20 (050
In a lac operon, a nonsense mutation in the gene encoding beta-galactosidase was found to interfere

with the expression of downstream permease and transacetylase genes. Which one of the following
may explain this observation most appropriately?

1. polar effect of the mutation

2. trans-effect of the mutation

[F¥]

. Binding of the release factor to the nonsense codon prevents translation of the downstream
cistrons

4. Formation of a stem-loop structure in the upstream cistron prevents translation of downstream
cistrons.

U lac WdTd® H, el Tddeiiissl ®l D d- did il J U 3Hdd IaRdd- sudrg o
IufRd tﬂﬁQ\_ﬂ (permease) d¥l Mﬁl‘ﬂ%ﬁﬁf (transacetylase) Sl & tfveafad | W{'}qm
BU U 1| e HF 91 UH 39 AadidH $f YaiaH aiid 9 UiauTicd &l g7

1. SARGd b1 YdI-UHTd (polar effect)
2. 3ARGdH T WI-UHE (trans-effect)
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Objective Question
26 703526 o _ ‘ 20 (050
In cell membranes, the lipid molecules are arranged as a continuous double layer, with an
approximate thickness of
1. 20 nm
2.50 nm

3. 5nm

4. 1nm
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Objective Question
27 703527 20 050

A bacterial culture initiated from a single bacterial cell with a DNA repair- deficient system is
inoculated into several individual test tubes and allowed to grow in parallel. Wild type cells are also
moculated in a similar manner and grown simultaneously. After several generations, individual
cultures are tested for resistance to antibiotics. Which one of the following statements describes the
most likely outcome?

1. More antibiotic resistant cells will emerge from the DNA repair-deficient cultures and all wild
type cells will be sensitive.

I

. Wild type cells will produce more antibiotic resistant populations than the DNA repair-
deficient cells.

3. The DNA repair-deficient cells may produce more antibiotic resistant cells but wild type cells
will also produce some antibiotic resistant population.

4. The DNA repair-deficient cells would be dead and therefore will not produce any resistant
population of cells.
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1. GI9dd DNA &lfd GUR HadHi ¥ +if¥e ufdeiidl ufcRieh 3= g qur 9aft a=uey
DYDY Ydg-12iicd Bl |
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JTE1El IATed BT
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Objective Question
28 703528 _ _ N _ _ N
Which one of the following conditions associated with chromosome 15 may cause Prader-Willi
syndrome?
1. Paternal uniparental disomy
2. Maternal uniparental disomy

3. Imprinting of 15q11-ql3 locus in maternal copy

4. Imprinting of 15q23-q25 locus in paternal copy

TURYA 15 4 Yo (ifdd o1 9t uRfRifd Tse-fafel RS (Prader-Willi syndrome)
ST BT

1. U Tl S fegdt
2. Al Tl SiHb1Y fggt
3. HIgD Uld & 15q11-q13 fawye & 32
4. UGP U B 15q23-q25 fawa & seid
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Objective Question
29 703529 2.0 050

In eukaryotic genes, DNA sequences that define gene promoters occur:

1. only in the regions upstream of the transcription start sites.

[

. only in the regions that represent the transcribed parts of the genes.

(78]

. only in the regions downstream of the transcription termination sites.

'S

. either in the regions upstream of the transcription start site or within the transcribed regions of
the gene.

g fafed Sl &, DNA S H St fb SfF & I=Ta@ &1 aRyIfd $Hd . Ir S 8
1. Had AeRa YR Tydl & Iedyarg uesi 7|
2. Had 3 UeE H Sl b oA & safad =il &1 ufafAfie & €1
3. had SAgea Y19 Rfcll & SFvdTg UeH 71
4. 1Al 3G YR R & Jedyarg UaEl § 3yal S & Seia- UaH & |
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Objective Question
30 703530 _ _ _ 20 050
Introns in the eukaryotic genes are found in:

1. rRNA and mRNA encoding genes but not in the tRNA encoding genes.

2

. mRNA and tRNA encoding genes but not in the rRNA encoding genes.

(F8]

. mRNA encoding genes but not in the tRNA and rRNA encoding genes.

4. rRNA, tRNA and mRNA encoding genes.
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4. rRNA, tRNA TUT mRNA &I Heciad B ard Sl H
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Objective Question

31 703531 _ _ o
The ColE1 plasmid has a low to medium copy number. However, pUC18. which is also a ColE1-
based plasmid. has a high copy number because:

1. It has a mutation in RNAI (antisense RNA) and does not carry the rop gene.

]

. It has a mutation in RNAII (primer for replication initiation) and does not carry the rop gene.
3. It has a mutation in RNAI and the rop gene is overexpressed.

4. It has a mutation in RNAII and the rop gene is overexpressed.

ColE1 U5od &1 U 1+ ¥ HH U= U1 ldl § | URed, pUC18, Sl fdb T ColE1- SETRA
% §1 €, SUDT UeR UfaReu e gl 8, i

1. 39b RNAI (YU RNA) B U IR gidl § dUT IE rop 91l Jdd -Ig! gial o |

2. 39d RNAII (WdHfag & Udd- & AU URm® ) H U IARad- gidl ¢ dUT I8 rop S
qad Te] Bl &

3. 3Yd RNAI H U IARAdH Bldl ¢ 94T 9D rop SiF SHfdeifiedad gidi gl
4.3Yd RNAILH U 3URGIT 8Idl @ U 3Ud] rop i fdifHeaad gidigl
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Objective Question

32 703532
Which one of the following statements about TATA Binding Protein (TBP) is NOT true?

1. It is a component of transcription factor TFIID.

[

. TBP recognizes the TATA element by inserting one of its o-helices into the major groove of
DNA.

3. The TBP-DNA interaction causes the DNA to bend.

4. The TBP-DNA interaction is governed in part by the intercalation of the side chains of
phenylalanine residues of TBP between the base pairs at the two ends of the TATA element

sequence.

TATA &= UIdH (TBP) & I<H # $H U1 Udh Sy Tgl 8l o2
1. I8 UfdeRdd HR® TFID &1 U 9h gl

2. {TA UF o GolhUY Bl DNA & Y Wid F U BT HR TP, TATA T4 (3FHH) P
BREIRGIN

3. TBP-DNA @1 3{=1-fhd1 DNA & HS+ &I HRUI §-dl 5 |

4. TBP-DNA &1 301011 3Aif2Id FU U TATA 2d9d 3HH & al "R & i & &1 TBP
& PHISd UdH 3aadl & UIkd y@ensii & siaf-fa=@ 9 Fafid giar g
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Objective Question

33 703533
In response to a Wnt signal, B-catenin enters the nucleus and binds to the LEF1/TCF proteins by

displacing which one of the following proteins?

1

~

CBP

. GSK3

. Groucho

. NEMO
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1.CBP
2. GSK3

3. ’Jfﬁ (Groucho)
4. NEMO

Al

A3
A4

Objective Question
34 703534 _ _ - o o _ 20 050
Which one of the following statements regarding ligand identity and effector dynamics is typically

correct?

1. Specificity of receptors do not determine effector dynamics.

(]

. Ligands and receptors do not cluster at the cell interface to select the effector.

[F¥]

. Ligand concentration can be represented by the amplitude and duration of adaptive pulses of
effector activity.

S

. Effector dynamics does not depend on how many different types of ligands influence a single
pathway.

Ha! UgdH 9yl UHad fddl & <d & Amifed &9 91 Ue $YF QryRuiadr 9gl 82
1. ifeal &t faf2medr uvas nifadt o Feiid 98] &d g1
2. YarHd JYT Ui UYTad & 99+ & folU HITAPT SRITSS W UHHd el gid ol

3. YT grsdl UHTad fohar=iiad] & g WHRUl & M JUT 3afd & gRI FARefud
IGRIREIRCIN

4. UHIa®P TTfad] 39 R AR T8 drar 8 & faq fafvi= ueRi & da-d th Udhd
Yhdd Yy B YHITdd Hdl g
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Objective Question
35 703535 _ . _ o , o 20 050
Which one of the following mechanisms permits immunoglobulin to be synthesized in either a

membrane-bound or secreted form?

1. Allelic exclusion

2

. Class switch recombination
3. Differential RNA processing

4. Codominant expression

frifhd B O U Brifafe gud! 3 dl ¢ b SRgAITersfer &1 Y2yl el sidg
BT A1 Hifdd &9 § ghm

1. faFal 3gasH
2. 1 e e

3. 3{aRIT RNA UshHUT
4. gguHIdl sifyaafad

Al

A3
A4

Objective Question
36 703536 _ ‘ _ _ _ , _ _ 20 050
Which one of the following leads to the induction of defensin PDF1.2 in Arabidopsis?

1. Wounding

2

. Salicylic Acid (SA)

(¥

. Dichloroisonicotinic acid (INA)

4. Ethylene

fw=Aifehd I W U QISR (Arabidopsis) H fSH{=H PDF1.2 (defensin PDF1.2) & URUI
I YIferd Rl g2

1.4Y19

2. Yfcrfbferd 3 (sa)

3. SRR AE 3Fd (INA)
4. URIfe




Al

A3
A4

Objective Question
37 703537 _ _ _ - 20 050
In the avian embryo, the blastocoel-like fluid-filled cavity is formed between:

1. epiblast and hypoblast

2

. hypoblast and yolk

(¥

. primary hypoblast and secondary hypoblast

4. Koller’s sickle and Posterior Marginal Zone
gfert & Yo ¥, HRSGI-Ye dRd YRd Hlex & 9701 34 o9 d gidi 8:
1. UBRD TUT 3{ef: DRD
. 31Y: RSP YT Yidd
3. UIUle 31Y: RE a1 fgdigd 31Y: HRE
4. DI (Koller’s) G TYT U HiHid U&

(89

Al
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Objective Question
38 703538 _ _ _ o . 20 050
Which one of the following statements regarding regeneration in Hydra is correct?

1. It follows only stem cell-mediated regeneration.

2

. It follows only stem cell-mediated regeneration and morphallaxis.

(¥

. It follows stem cell-mediated regeneration, morphallaxis and epimorphosis.

4. It follows only morphallaxis.




B139 (Hydra) § Reagd & e # (i d D1 &1 U Ho |1 o2
1. U8 had Hol IfAbT UfduIied JiRmaga- bl SIb0I B d ¢
2. U8 had Hd HIRBT UfduTfad T-Rega dUT SR &I PRV Bd B

3. U8 Yl DIFADT UfauIied GRegar, SR qul SRSTIRUT BT 3HR0l dd g |
4. 9% Had TR BT 3THRUI B g |

.y
1
A2 5
2
»,
3
o
4
Objective Question
39 703539
Which one of the following does NOT characterize aging?
1. An insulin/IGF-1 signalling system plays an important role in controlling lifespan.
2. Lifespan increases due to resistance to oxidative stress.
3. Shortening of telomeres.
4. Female mice with a mutation in the IGF-1 and IGF-2 show reduced lifespan.
(eifdrd I 91 U FHdfe $i fa=IvdT =gt 9didi 82
1. Ut SG1/1GE-1 T UUTell Siia-21af & o1 § U Heaqul HifdT 3rel sl
gl
2. SHTFRUIHRUM Ufdde (1) & UaRIY0 & HRUI SiiaH-3{afd & g gidl g
3. 3fdWS (telomeres) BT U]
4. IGF-1 QU1 IGF-2 ¥ Ud IR gad AIal 9 GiiHd siia-- 3@ giid g1
X
1
A2 5
2
>
3
o
4
Objective Question

40 703540

2.0 050

2.0 050




The flowering repressor gene that is responsible for the vernalization requirement in Arabidopsis is:

Al

A3
A4

Objective Question
41 703541

1. CONSTANS (CO)

[

. FLOWERING LOCUS D (FD)

3. FLOWERING LOCUS T (FT)

4. FLOWERING LOCUS C (FLC)

guu] GHPR D SiH S @ﬁmﬂ (Arabidopsis) H SddiH (vernalization) &
HIIH A b oY IaRard g:

1

2

3

4

. CONSTANS (CO)
. FLOWERING LOCUS D (FD)
. FLOWERING LOCUS T (FT)

. FLOWERING LOCUS C (FLC)

Which one of the following statements about phytohormone ABA is correct?

1

2

. High level of ABA predominantly promotes vivipary.
. ABA-B-D-glucosyl ester is an active form of ABA.
. Inactivation of ABA involves its oxidation to phaseic acid.

. ABA biosynthesis occurs entirely in the plastids.

Ureugrdid ABA & YeH # fAEifdd ®H W1 Udh &y 98l 82

Al

1

(3]

4

. ABA ®] 3=d HE H&IGA1 SRIgSIAl i URd $d ¢
. ABA-B-D-TIHI TR ABA &1 U Uichd FY ¢

.%BAaiﬁfﬁ}mmfrsﬂa)‘r TFHHRU BUSH (phaseic) 37 H g1 S B Ul FHgid gidi
|

. ABA BT SIgUZANU Grquic dde | giaT g

2.0 050
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Objective Question
42 703542 2.0 050

Which one of the following statements is NOT a characteristic feature of aquaporins?

1. They are integral membrane proteins in the major intrinsic protein (MIP) family.

2

. They are absent in bacteria.

[F¥]

. A highly conserved Asn-Pro-Ala (NPA) triad of residues is present in the N-terminal half of
the protein.

s

. A highly conserved Asn-Pro-Ala (NPA) triad of residues is present in the C-terminal half of
the protein.

fAifdd DI 91 U Y TadTdiRAl (aquaporins) BT U AN T&f01 77 o2
1. T 3{ieR Ui (1) ¥ § d GHIG el Ui g1
2. 9 Siarupsit & srufed gid g
3. UIdH & N-3idd 31¢f H T 3Hfd W& Asn-Pro-Ala (NPA) A & 3faud IJufud gid ¢
4. UIEHA & C- 3fdd 31 1 U i3 WA Asn-Pro-Ala (NPA) I & 3/q9d IufRd gid g1

Al

A3
A4

Objective Question
43 703543 _ _ o _ _ 20 (050
Which one of the following class of plant secondary metabolites is present specifically in the order

Brassicales?

1. Glucosinolates

2

. Alkaloids

(]

. Phenolics

4. Terpenoids




Al
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A4

Objective Question
44 703544

Al

A3

A4

Uiy fgdiad Ju19<dd &1 &I 91 U [ a1 §fided (Brassicales) HH H 328 U J
IUfRYd gidl g2

1. ]@aﬂﬁl:ha? (Glucosinolates)
2. &RTH (Alkaloids)

3. IFTTCIaY (Phenolics)

4, Eﬁ:lTQ?{H (Terpenoids)

Which one of the following statements related to photosynthesis is NOT correct?

1. Light reaction takes place in the thylakoid membranes.

[

. ATP and NADPH are produced in thylakoid membranes.
3. Lumen is the enclosed interconnected region of the thylakoid membranes.

4. NAPDH is produced during carbon reactions by the enzymes present in stroma.
U T YT & Frei H i d I 91 U U Tl 181 82
1. UebTI ATHicha ffeeral & Uigdrdigs! § gwiiad gidi g |
2. ATP 94T NADPH &1 3dIe Y3didbigs fHifeadl § gidl g
3. TgHA YIZAIDIS S FRifceral &1 U uRiRe srdaias uea gl
4. H1 ¥ SRR TgHl gRT H1eH SAThare & TR NAPDH &1 A gidl g

Objective Question

45 703545

2.0

2.0

0.50

0.50




Which one of the following is NOT a characteristic feature of platelets present in human blood:

1. They are 2-4 um in diameter.

2

. They lack nuclei.

(¥

. Their half-life is 20-24 days.
4. They are derived from bone marrow megakaryocytes.

fAifdd DI 91 U AHd Yad # SufRyd Weded &1 Uh a0 98l ¢l
1. 31 AT 2-4 um BIdl g
2. 391 il BT 341 gidl g
3. 311 3(4-3M1g 20-24 A I GIAT B |
4.9 Y Hooll Hgldhsd HIRIH! Y Jdied gid gl

Al

A3
A4

Objective Question
46 703546 _ o _ 20 050
Which one of the following is NOT a vasoconstrictor?

1. Prostacyclin

2

. Thromboxane A2
3. Angiotensin-II

4. Endothelin- 1
fwifehd 1 W1 U arfgT Yapivid =181 €
1. Urerrsiaad
2. YIS A2
3. OIS -
4. US1dfeM-1




A3

A4

Objective Question

47

703547

2.0 050

Which one of the following synaptic vesicles (as observed under transmission electron microscope)
contains catecholamines?

1. Small, round shaped and clear

2

. Small, round shaped and dense core

[F¥]

. Large dense core

4. Small, flattened and clear

it d i Ul U siqdt gicd (ST fdb URITHA Solde HIShRDIT & Hid sfddlidd
{1 a1 §) P IamE gad gidl 82

1. Y, MATBR qdl Wos

2. Y, AR T G494 DI
3. AU BIS

4. 1Y, YU AU Wb

Al

A3

A4

Objective Question

48

703548

2.0
Which one of the following descriptions does NOT apply to circadian rhythmicity?

1. A process that can be found in bacteria. plants, fungi. and animals

2

. A process that is rhythmic only in the presence of 24 hour light and dark cycle

(¥

. A process that can be synchronized by environmental cycles

18

. A process that can be disrupted by prolonged exposure to constant darkness

0.50




feifdrd I 91 U faaror fGaRIE T4l (circadian rhythmicity) IR AR 81 oidl 62
1. U Ufehan it fob Siiarvpsit, urel, dadh! aul Sigsif & Ul Siidi g |
2. Ueh Ufcha1 Sl fob 24 U YT TYUT SHBR deh &b IufRyfd # g1 gl q2ien g1
3. Ueh Ufchar it fob uRaslt dehl gRT WHBIerd a1 ST Yl gl
4. U Ufchan Sl fob didepifcies QI 3R & faemdl W 47 gl Y 8|

Al

A3
A4

Objective Question
49 703549 _ _ _
A plant heterozygous for a dominant trait was selfed. The progeny had 140 plants showing the

dominant trait and 20 plants showing the recessive trait. A researcher hypothesised that there are
two genes with identical functions that control the dominant trait. The researcher also proposed that
the two genes are not linked. The researcher carried out a chi-square test to test the hypothesis.
Which one of the following options is the correct chi-square value (rounded to second decimal)
obtained by the researcher?

1.22.86
2.13.33
3.10.67

4.5.71

Udh UHId] fafrsedr & fou favagmsit U Gie &1 WisaH R0 71| Gfadl 7 140 919
udl fafemedr g arel 4 9yt 20 18 SmHTd! fafdmedr g2 ard 41 ue nyddi A

&G [T [ GHE Hi ard &l SiiF © S fab guTdl fafemear & Hafad dd g1 nedar
= g ot ywarfad fan fab & SfiF ggam 71 g1 Myddf A 319 UR& U1 & Tieu & fou tdh
Bls-WarR Teul fan FEifed $1F 91 U fddhey Mumdal gRI U fHU 71 H1s-WEariR
T &1 Geldbdl 9 S=ITdl 8 (GUR G ddb fordn Ty

1.22.86
2.13.33

3.10.67

Al

2.0 050
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Objective Question
50 703550 2.0 050

Reduction in the frequency of heterozygous genotype with a concomitant increase in the frequency
of homozygous genotype, in context of random mating is due to

1. Genetic drift

]

. Intense inbreeding
3. Reverse mutation

4. Founder effect

FHGHSH SIURSY & dRERA H Uh Fgadl i & iy [ayagiHsl SiHuReY & dReRdl d
DI, gefasd T & HH H 39b BRI gl Hdhd o:

1. G faaeq
2. Ueid 3fw: UoiH
3. 3ahH IARad

4. YRIU®D YHId
A
1
A2,
2
A
3
Ay
4
Objective Question
51 703551 20 050

A cruciform structure of chromosomes during meiosis is a characteristic feature of:

1. Translocation

2

. Inversion

(F8]

. Deletion

4. Duplication




ST faUSH & SR URET &1 Udb - XTI SHPT (A1 e 3:

IR IESR|

Objective Question
52 703552 _ _ _ 20 (050
A colour blind father has a daughter who is also colour blind and has Turner's syndrome. The

genotype of the daughter is due to:

1. Translocation event in the father.

2]

. Translocation event in the mother.

[F¥]

. Non-disjunction event in the mother.

4. Non-disjunction event in the father.

Udh quii=f fOqr &1 Udh ‘fﬁ % 51 quii=rar qur ek ﬁ]@ﬂ (Turner's syndrome) i % | g_?ﬁ &l
SIUREY 61 BRI 3

1. a1 & RIFEFRY &1 geT

2. HTdT H RIFFRU $1 ge]
3. A1a1 H SAfagieH 3t gedl
4. faar & sifaarsH &t gedn

Al

A3
A4

Objective Question
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703553
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Objective Question

54

703554

Select the correct former name for The International Code of Nomenclature (ICN) which was
changed as part of the Melbourne code.

1. International Code of Zoological Nomenclature (ICZN)

2. International Code of Nomenclature for Algae, Fungi, and Plants (ICNafp)

(]

. International Code of Botanical Nomenclature (ICBN)

4. International Code of Nomenclature for Cultivated Plants (INCP)

A1l BT RIS WG [The International Code of Nomenclature (ICN)] & el w -H
Eﬂ?fl'lafb_} St fob Aas- Tfedl (Melbourne code) QTW W%ﬂ?ﬂmmw U1

1. UTOfi=IRd AHTdcil di Gﬁﬂﬂfm gfgdr [International Code of Zoological Nomenclature
(ICZN)]

2. Y4Td, Hdd dY1 UIGUl &b ATHIdel bl \H?RT‘E:W HfgdT [International Code of Nomenclature

for Algae, Fungi. and Plants  (ICNafp)]

3. G ATHTdc Pt SRS UIEdT [International Code of Botanical Nomenclature
(ICBN)]

4. 9d1 & Y4l & g ol GR‘WTE:W gfgdr [International Code of Nomenclature for

Cultivated Plants (INCP)]

Select the group of plants that are known to have an increase in the amount of vascular tissues by
means of secondary growth from a vascular cambium.

1. gymnosperms only

2

. dicotyledons only

(]

. dicotyledons and monocotyledons

4. dicotyledons and gymnosperms

2.0 050

2.0 050




U Yag- vl ¥ fgdiad 9fS & R Yagd Sad! & g1 H 9fs &4 & fou fafed feu s
ara uref & g7 &1 g1 B

1. Sad SFEgds el

2. hadl fgaiog=al

3. eIl quT U dsaETat
4. TedliSTOigt qur srTgdstsiar

X
1
A2 )
2
A
3
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Objective Question
55 703555 2.0 050

Which one of the following honeybee species is native to the Indian subcontinent?
1. Apis mellifera
2. Apis dorsata
3. Apis koschevnikovi
4. Apis nigrocincta
fifdd HF U U ayred! uefd YR SUHgTET 9d @ 82
1. Ufgg BTy (Apis mellifera)
2. OO SNgfer (Apis dorsata)
3. 0fgy BN IABI] (4pis koschevnikovi)
4. Ul0g FFNG=T (Apis nigrocincta)

Al

A3
A4

Objective Question
56 703556 2.0 050




Which one of the options given below is NOT desirable when setting up nature reserves in the
tropics?

1. Reserves that are linked to each other by corridors
2. Reserves that are surrounded by a buffer zone of same ecosystem
3. High edge-to-area ratio of the reserve

4. Circular shaped reserve

@ﬁﬁﬁﬁmﬁ%M(W)ﬁamWaﬂqmwﬁmm
Tol g2

1. TRI&T & o 1o U g¥R I eI & gR1 9 8¢ @il

2. WRferd &t it fob gaH uifeufad o< & U eradl &9 & g1 o1 g @il
3. TRAEI &1 1 3= URAM- fA&R (edge-to-area) AT

4. GATDHR WRIET &7

Al
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Objective Question
57 703557

Which one of the following curves correctly depicts the relationship of the NPP/GPP ratio with
latitude?

&
£
5
@
=]
8
[
@
o
a
3{] L] L 1 L} T L) I L 1
90 70 S0 30 10 10 30 S50 70 90
MNorth Equator South
Latitude
I.A
"
3.

2.0 050




=ifdhd DI 91 U db NPP/GPP SUId & HIY 314 & e bl Yelbdl U G>idl g7

&
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&
I
5
4
&
30 T T T T T T T T 1
90 70 50 30 10 10 30 50 70 9D
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4.D

!
1
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Objective Question
58 703558 2.0 050

Which one of the following options lists mechanisms that drive ecological succession?
1. Only facilitation and tolerance

2. Disturbance and tolerance

T

. Only tolerance and inhibition

4. Facilitation, tolerance and inhibition

Wﬁmwmmmﬁmm%%mmaﬁm
B B2

1. dhael GITHIBRT qUT eldl
faefy qur g

2

. had Yeldl aul Gaa-

[F5)

Fe

Al
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Objective Question
59 703559 2.0 050

A tree species has leaves that contain an allelochemical compound that leaches into the soil and
prevents the growth of its own seedlings. What kind of dispersion pattern is likely as a result of this
process in the adult population of this species?

1. Random

(3]

. Clumped

[F¥]

. Uniform
4. Bimodal

U U1y USifd & Ued U S{IRREEH Aiffs gad ¢ fordet (e figt @ giar g aun e
1 FaipRi & g DI Ulfdafrd Hd1 31 39 Ueiifd & ag%h H€Idl § 39 Ufchal & U
RUIMEEY {69 UBR &1 UHI0H UicReT JrIad 82

1. glefssdh (Random)
2. YT (Clumped)

3. UhHHM (Uniform)
4. ﬁaﬁf'ﬁﬁ (Bimodal)

Al
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Objective Question
60 703560 _ S _ _ 20 050
Based on the reported estimates of biodiversity in India, select the correct option that represents the

decreasing order of total number of species reported in these taxa.

1. Angiosperms > Insects > Algae >Birds > Fishes > Mammals

2. Insects > Angiosperms > Algae > Fishes > Birds > Mammals

(¥

. Algae > Insects > Angiosperms > Birds > Fishes > Mammals

4. Insects > Algae > Angiosperms > Birds > Mammals > Fishes




HRd H Safdfqedr & Uldafad sfida- & 3R W, 39 gl fddbed &1 I41d B3 Sl fb 34
aftfetal # usifaal @1 $a Y= & ged gu HH H a2idl |

1. STgdsitoial- dic > Qdied ~Ufédt > Asferl - Tyt
2. DI > Sgddioial-Ldre ~Asferi - ufamt - wuria
3. A4rel > $I ~fgadisiai - ufgmi - maferai -~ WAyl

Objective Question

61 703561 _ ) _ _ - _ o
In a cooperatively breeding species, under which condition is a helper more likely to exhibit
philopatry?

1. If adult survivorship is higher for group members than for solitary individuals

2

. When resources are abundant and widely distributed

(]

. When the chance of acquiring territory is higher

4. If the possibility of acquiring mates is higher outside the group

T YgBRI &4 U UoiH &+ arell weita 3, Fifed fg aifufa o te wgras 98 duifad

U Y B (S R WR & g1 34dl dledD) SR

1. afe; TTardt Sital ¥ S & el Bl a0 Iareiiadm A gl
2. 57 G918 IR 81 9UT AU &4 Y fadqikd gl

3. T8 &7 (Sl IUTSId R Pl YHIST AT |

4. 519 Ygarl JUIfSid I B GHIGT S & dTe” i gl

2.0 050




Objective Question
62 703562 _ ‘ _ _ 20 050
Which one of the following options best represents the sequence of events leading to the

phenomenon of introgression?

1. only back crossing and hybridization

2

. hybridization, back crossing and stabilization

(]

. stabilization. repeated hybridization

4. hybridization, stabilization, back crossing, mutation

fAEifdd 1 91 U fddhed SAiaRpHU &I U1 &1 ufaured g & foru ge-rsit & oH &l
Ydiad diid T g2ifdr g2

1. el Uil UGB U1 G0l

2. BT, YT YHH0T T FRRIH0

3. FRRIPRU, GRIad ddhrur

4. Y1, FRRRIHRUL, Uiy UHdHRu, IaRdad=

Al
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Objective Question
63 703563 _ . _ _ ) _ 20 (050
Which one of the following methods is NOT useful for sampling pteridophytes to study their
distribution patterns?
1. Ad libitum sampling
2. Quadrat sampling

3. Belt transect sampling

4. Random sampling

RSIBIgel & Ulfdad= (AHA1 4Ug) $i (A=ifhd DI U Uil 3 [0 & WU &
ey & fog Iuznit =g 82

1. US feifded ufdadq (4d libitum sampling)
2. ddh Ufaa (Quadrat sampling)
3.4 E;F\ﬁaf UG8 (Belt transect sampling)

4. gIesd Ufd999 (Random sampling)




Al
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Objective Question
64 703564 _ . - _
Which one of the following fossils is no longer considered to be a true vascular plant based on the

structure of the secondary thickening of the conducting elements?
1. Asteroxylon mackiei
2. Lepidodendron licopodites
3. Rhynia major

4. Sphenophyllum plurifoliatum

=ifdhd I 91 U Siia=d i ol & fgdidd Re- & YR R Uh gy dag-i e s
g1 |1 STl g2

13 W 17373; (Asteroxylon mackiei)

2. WQ@V W (Lepidodendron licopodites)

3. VA HA, (Rhyvnia major)

4. ?3577?[77735’77 WWFEW (Sphenophyllhwom plurifoliatum)

Al

A3
A4

Objective Question
65 703565

2.0 050

2.0 050




Which one of the following statements is correct?

1

2

[F¥]

4

. None of the virulence genes of Agrobacterium tumefaciens are expressed constitutively.

. Integration of T-DNA with the nuclear genome of plant cells occurs only by homologous
recombination.

. Host plant genes do not play any role in 4grobacterium-mediated transfer of T-DNA into plant
cells.

. Opines are a source of nitrogen for 4grobacterium cells.

fAEifdd ®F 91 Udh Sy gl 82

Al
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Objective Question
66 703566

1

"

3

4

: @aﬁam Eﬂ}ﬂﬁﬂﬁlﬁﬂ (Agrobacterium tumefaciens) Pl Ebﬁ i IUAI BRS Si- Tdb
iyt gl a2iid g1

. T-DNA &1 UIGU HIRABI3M & s id Yoii- T G dhdel YA YAdieH I giar g |

. UiefdeRaH Aey Urey HIfIE1e § T-DNA & RIFFRU Ufdhar H grel urgy &1 Sfi+
D13 YADI 37aT gl dHd 3

@%ﬁﬁuﬂaﬁfﬁmﬁ%ﬁm W(Opines)?ﬁaa:[*@@a%l

Different experimental approaches were used to quantify serum levels of IL-17 in human patient
samples. Which one of the following approaches provides the most accurate quantification in a
standard clinical setting?

1.

2

Sandwich ELISA, with monoclonal capture and detection antibodies against the same epitope
of human IL-17

. Fractionation of the serum sample on SDS-PAGE followed by Western blotting with
polyclonal anti-human IL-17 antibody

. Direct ELISA by coating the plate with patient serum and detection with polyclonal anti-
human IT-17 antibody

. Sandwich ELISA with monoclonal capture and detection antibodies against different epitopes
of human IL-17

2.0 050




A AT & A H 1L-17 & URA H 7E1 1 URANE B o (o fafd= waifia faferat o
I {601 41| Ush AFS HalHd uRiRifa § Feifed &F 9 us fafe gaifts 9de
YAEHRU UGH S

1. {1 IL-17 & He (same) UUCIY & fameg, Thail-it U@ 0T qul Hg=- UfcRelial & ary
¥sfdd ELISA

2. YR TG &1 SDS-PAGE TR WHISH IYb a1 dgdail-il Uid-H-d 1L-17 UfcRefl & 9y
deH s

3. AT HIRA & 1Y Wi & AU §RTYAE ELISA TUT dgaail-it Ufd #IHd 1L-17 Ufdvel &
I U

4. \FA IL-17 P (A~ TUEIYI & fdRe Udbdal-il WIGUT quT - UfReial & a1y
¥sfdd ELISA

Objective Question
67 703567 _ . . ‘ _
Which one of the following statements is NOT true for a continuous culture-based fermentation?
1. The exponential phase of growth is extended.
2. Nutrients are utilized efficiently and faster.

3. Risk of contamination is lower than batch fermentation.

4. A chemostat allows maintenance of growth rate during fermentation.

3ffaRe HaeH senid fbuas & foiu Fifad B 91 T U Hgl el 62
1. 9f< &1 91 ==u1 &t g1 Sirar g
2. UiNd> dal BT ST Gefdl I T fid gian g
3. U fobua &1 g1 # HEuUT Bl AT HH gidl g
4. U & R U IR e B &R DI §1U [G- Bl d1ferd Rl g

2.0 050
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Objective Question
68 703568 _ - _ _ 20 (050
Which one of the following is NOT typically a product of fermentation?

1. Cheese

2

. Black tea

[F¥]

. Kombucha

4. Green tea

fAifdd & 1 U fhua- ufehar &1 Udh IdIG A8l o2
l.?ﬂa{Cheese)

2. ®Icit 91 (Black tea)

! W (Kombucha)

4. Y O (Green tea)

Al

A3
A4
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Which one of the following parameters of a healthy leaf plays the major role in its reflectance in the
near infrared region?
1. Water content in the leaf
2. Concentration of chlorophyll in the leaf

3. Concentration of carotenes and xanthophylls in the leaf

4. Arrangement of spongy and palisade mesophyll tissue of the leaf

W Ucclt Bl (5 DI 1 U HIUGUS 3Hb (Hdhc S{drddd UbT &7 & WRIdd- H Ygd YHD1
e Rl B2

1. Ul | fAfgd o

2. Ul H quigRd &1 Al

3. Ul H RIS U1 Sl e BT Gl

4. Uccll b TSl TUT WH qofAedd SHddl ol [
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To examine the in vive co-localization pattern of two different proteins using fluorescently labeled
antibodies. which one of the following combinations of fluorochromes will be appropriate?

1. Alexa 488 and Cy3

(]

. Alexa 488 and FITC

[F¥]

. Alexa 647 and Cy5

4. Fluorescein and FITC

yfcdie sifebd ufcRelial o1 IwT ®3d §U &l =1 Uil &1 Sild eI SHadidh-1 W=y Bl
TRI& R & o ufdeidl & & 9l U Sist Sugad gl

Al

A3

A4
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1. Alexa 488 d¥l Cy5
2. Alexa 488 d¥yI FITC

3. Alexa 647 d¥I Cy5

4. TR 94T FITC

2.0 050

4.0

1.00




The following statements are made with regard to the optical activity of amino acids derived from
natural proteins:

A. All alpha-amino acids have the D stereochemical configuration.

B. All L-amino acids have the (S) absolute configuration except cysteine, which has the (R)
absolute configuration.

C. All D-amino acids have the (S) absolute configuration except cysteine, which has the (R)
stereochemical configuration.

D. In the absolute configuration system, L-threonine and L-isoleucine are (2S, 3R)-threonine and
(28, 3S)-1soleucine diastereomers, respectively.

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

1. Aand C

2

.Band D

[F¥]

.Aand D

4. Cand D

Widpfads WA 9 U U T 3pfiA1 ol & yaor guicdl & g & f4e= dy- 9410 13,

A. 91 3fer-3HHT 2l | p Bifqw Iurfe G gl
B. 9T L-3pfiAi el | (s) gul fa=amy § e e &, o (r) qof fa=Imr g1
C. gﬁ-ﬁn-aﬂﬁ:ﬁ 3t / (s) gui fa=ary g Ryarg ffe &, SR ) s i faarg
!
D. quf fa=amg woredt J, L- i a1 L-3igureg i S (25, 3R)- R a1 (28, 35)-
Mg smfafsd ffan wmmead g

fAAifed S 1 U fadey Tt gl -l o1 Ad qfar g2

1LAdYIC
2.BdYID
3.AdYID
4.CdYID

A
1

A2 )
2

A
3

Ay
4

Objective Question

72 703572

4.0

1.00




How long should it take the polypeptide backbone of a 6-residue, 10-residue, 15-residue and 20-
residue folding nucleus to explore all its possible conformations? Assume that the polypeptide

backbone randomly reorients every 10713 seconds (s).

1. 10775, 1075, 10%, 10’5, respectively

2

.1071%, 10, 10%s, 10!%, respectively
3. 107, 107, 10s, 10°s, respectively

4. 1s, 10s, 100s, 107s, respectively

30 Gt gnyIfad SFEREUArstt & a2 & it U 6-3/a4d , 10-3(99d, 15-3/a0d qUT 20-
3{Fd 9 hrad & UdIIRZS MUR B [Hd-1 51 o1 A1fg T I8 AR & ureiieRs
YR U 10713 Yh-al & grefddmal 9 Y- AT giar g

1.1077s, 10735, 10%s, 107s, HHT:

2.1071%, 105, 10°s, 10'%, HH:
3. 107s, 107%s, 10s, 10%s, SPHTI:

4. 1s, 10s, 100s, 10”s, SPHT:

Objective Question
73 703573 _ _ . o
The enzyme-catalysed reaction shown below follows Michaelis-Menten kinetics.

k1 k2
E+S 2 ES =p E + P
k-1

=1x108M1s! k;=4x10*s! b, =8x10%s7]
From the information given above, calculate K, and K.
1K :400 M1 571 K- 408 M
2.K :400 uM, K, : 400 uM
3.K,:400 uM 571, Ky, - 408 uM

4.K,:400 uM, K, : 408 uM

4.0

1.00




A gxifan 7 vigH IARG sifufdar Asfday-A=H (Michaelis-Menten) STliTfdd] &I

3BV BT g |
k1 k2

E+S 2 ES =—p E + P
k-1

ki=1x108M1sl k,=4x10*s, k, =8x10%s!
SR U T8 a1 & 3MYR W, K,, TUTK, D T HR

1.K, :400 M'! 5] K : 408 M

EJ
7

(1400 M, K, : 400 uM
3.K,:400 M 57!, K, - 408 uM

4.K;:400 pM, Ky, 408 uM

Al

A3
A4
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The plot below has two curves (A, B) that show the fractional occupancy of hemoglobin and
myoglobin by oxygen as a function of the amount of oxygen.

80 Vol
60
Y(J;
a0

20 /

I
40 ] 80 100 120
Amount of O,

The two reactions are

iE+S — ES and

ii.E+nS = ES_.

where S is O, and E is myoglobin or hemoglobin

The equations that could be used to fit the two curves are:

[02]n (pOz)“
LYo, = cooeeee II. Yo, = cecmmmeeee where K= ([E] [S]")/ [ES,]
I(~i—[02]n K+(pO, )"
[0,]- (rO,)
M. Yo, = ————--- IV. Yo, = -mmmmm-- where K= ([E] [S])/ [ES]
K+[02] K+(pO,)

Y, is the fraction of oxygen-binding sites occupied by oxygen. pO, is partial pressure of oxygen.

From the options given below, select the option with the right curve (A, B), reaction (3, i1) and
equation/s (I, II, III, IV) that describe oxygen binding to hemoglobin and myoglobin.

1. Myoglobin: curve A, reaction 1, equations III and IV. Hemoglobin: curve B, reaction 1i,
equations I and II.

2. Myoglobin: curve B, reaction 1, equations II and IV. Hemoglobin: curve A, reaction ii,
equations I and IIL.

3. Myoglobin: curve A, reaction ii, equations IIl and [V. Hemoglobin: curve B, reaction i,
equations I and II.

4. Myoglobin: curve A, reaction i1, equations I and II. Hemoglobin: curve B, reaction i,
equations III and IV.




=1 gxfe M Yarfam 3 S aw § (A, B) St o oo &) A & ue word & i Siadio gy
BTG quUT HRIRGIE & THTST 59d T Iidl g

100
A e —
ao i
/B
Y5, .f
@ !
.
.v/“’
e T T ! R L
0 a0 B0 an 100 120
Amount of O,

LE+S = ES aul
ii. E+nS = ES,.

o151 {5 s. 0, TUT E ARNGfa Sryar garaiie 31

RO} foaT ST S aobi $I SUgdd PR & T8 a1 o Gavd &:

[0,]" (pOy)"
& IL Y= e W81 K= ([E] [SPPY [ES,]
K+HO,J" K+H{pOy)"
[05] (POy)
11 5 S— VA SN— W8T K= ([E] [S])/ [ES]
K+[0,] K+(pO»)
Y o STRITS SMTa=A R BT HHTS § ol & STaiio gRT & a1 g3 B 1 po, SRS &1 ik

gaa gl

FAifea ver fau T fdeedl & 9, T8l ad (A, B), ATHHAT (i, i) TUT SHISGRUGHISROI (1, 11, 111, IV)
I GAIA PR Ol SRAISH P SIS TUT ARG & e P afofd 1 81|

1. ATTQIe: 9 A, AfNfoear i, GHIHR0I 11 qUT IV, STErdIe: 95 B, ATHfohar i, TH®R0l 1 U I
. HETSife: 9% B, e i, iRl 1 qur v, gEraife: 9% A, Affdar i, gl 1 qur .

b

3. AraTQife: o A, 3ffear i, THel 1 aur v, SaTalie: 9 B, SHfufehar i, el 1 U I

4. AEgRAIfeA: 9 A, HNHTT i, THER0] 1 9UT 1. SHFdIfeH: 9 B, SNfhar i, THeR0) 1 quTIv,

Objective Question




75 703575
Pyruvate generated by glycolysis, is converted to acetyl-coenzyme A, which is metabolized by the
citric acid cycle generating energy-rich molecules. From the choices given below. select the right
combination of these molecules produced from one molecule of acetyl-CoA.
1.2 NADH + 2 FADH, + 1 GTP
2. 3NADH + | FADH, - 1 GTP
3.3 NADH + 1 GTP
4.4NADH + | FADH, + 1 GTP
ARSI 3" (glycolysis) ¥ IdNGd UZ=de URafdd gidhr URIfed-BITIZH A 94 SId]
2. 91l fob e i 9eh & gRT SUMI=RITd BldR 3w Soll gad AU 30~ dHdl ¢l fGu T
Eifdrd faded! ® 9 3 S(u[3it & gt Had B 9-1d B Sl fdb URITCT-Coa & U U] H
JdIfed giar g
1.2 NADH + 2 FADH, + 1 GTP
2.3 NADH + | FADH, + 1 GTP
3.3 NADH + 1 GTP
4.4 NADH + 1 FADH, + 1 GTP
Al
1
Az,
2
A
3
Ay
4
Objective Question
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In yeast, under anaerobic conditions, pyruvate is fermented to ethanol through two steps:
decarboxylation of pyruvate to acetaldehyde and NADH-mediated reduction of acetaldehyde to
ethanol. The mammalian liver also expresses alcohol dehydrogenase (Liver ADH: L-ADH). From
the options given below. choose the one that best explains the physiological significance of L-ADH
in the absence of fermentation in the liver.

1. The direction of L-ADH reaction varies with the relative concentrations of acetaldehyde and
ethanol. In addition, the enzyme metabolizes the alcohols produced by intestinal microflora
anaerobically.

[R¥]

. NAD" produced by L-ADH drives glycolysis in the liver.

3. Mammalian L-ADH converts pyruvate to lactate and the NAD™ thus generated drives
glycolysis.

4. Mammalian L-ADH has non-metabolic moonlighting functions.

4.0

4.0

1.00

1.00




e # 2Erdia sl & 3ifd urgvede & fhva- gu-Trd | & TR0l § gidl §: Ulgede
&1 [apraiiFad® il tiee3iges H Ul NADH-HEIRY UReeaIgEa &l 3uaa- UdHrd H|
TRl BT TP HI 3fcebige [SEZSISS (Add ADH: L-ADH) H1 ATHaAfdd Bl g1 1
U&H U T fadhedl T U Ud &1 g-1d $Hx ofl fdb a4 | fhva- &I 3FURfd H L-ADH &
fhara® Agd &I Ydiad did I aftfd #xdi g:

1. UfCSRI2S dY1 UAHTd & 3M1Uféd sl & 91y L-ADH 3ffHfehar &1 fazn uRafda giar g1
m&ﬁﬁ;a%&gmqmwmmﬁuwﬁmﬁamﬁw
JUTg=id |

2. L-ADH gRI 3dli¢d NAD™ Idhd H TdIgdId S{UdeH ol difeid dd g

3. WHYRT L-ADH UIgde @l ddce H URkafdd ®vd g dul 384 Idifcd NAD™ Teligdic
3{UHeH $I Fiferd B g

4. WYY L-ADH H TR SUTT= SgWReq® Hraemdl gidl ¢

Al
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A4

Objective Question
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Columns X and Y of the following table list some treatment methods, reagents. and events that are

related to human lymphocyte culture, and banding/ karvotyping of human chromosomes.

Column X Column Y
TR : -
X io..:ocbanum hvdroxide treatment at W T
B. |Trypsin treatment 1. |C-banding
C. [Phytohaemagglutinin 1. [Mitotic stimulation
D Phosphate buffer treatment at v [Nucleolar Organizer Regions
" [80°C " (NOR)
E. [Silver Staining v. |G-banding

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

1. A-ii; B-v; C-iii; D-i;  E-iv

2. A-v; B-1ii; C-i1; D-iv; E-1

(F5]

. A-iv; B-v; C-i;  D-iii; E-ii

4. A-1i; B-v; C-iv; D-i; E-iii




91 UeH fh U 8 9RO & DIeH X dUT Y HHd ddid] DIRIST & Hae aul J1-d TURET &
a7/ BRAICTZY F GrafArd $& U=ie yonferi, sfifbHe aur ge-siufbars o g=i

EHEGRGI
HTAH X HTAH Y
A [50°C TR 5 % SRUA g3S10UES 4 URIYE | i [R-arsT
B. [fefad @ uaieA ii. |c-ataT
2, iii. [ URun
D. [s0°c TR B g 4 URNEH iv. [ols® GuedH Had
E. RTsl?l&ffiRGﬁ' V. G—ﬁ%‘q

fwifed 11 W Ueb fahed IeH X dUT SIeH Y o siid & G Fel Hell Bl a=ifdl 82
1. A-ii; B-v; C-iii; D-i;  E-iv
2. A-v; B-iii; C-ii; D-iv; E-i
3. A-iv; B-v; C-i;  D-iii; E-ii

4. A-ii; B-v; C-iv; D-i; E-iii

A
1
A2,
2
.,
3
4
Objective Question
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The following statements were made about X-chromosome inactivation in humans:

A. Maternally-derived X-chromosome has a greater chance of becoming inactivated in any given
cell.

B. Both X-chromosomes are activated during the process of oogenesis.

C. The XIST gene encodes for a single, long non-coding transcript, which binds with the X
chromosome and helps in its inactivation.

D. The XIST gene expression is required to Initiate inactivation of X- chromosome, and also to
maintain inactivation from one cell generation to the next.

E. Tsix transcription affects the abundance of Xist RNA in cis.

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

l.A.CandD

2

.B.Cand E

(¥

.Aand C only

4. B and E only




%1 B H1Ha § XA ST & Sre H S T

A. forddt off top 1320 A ifRie1 & Argd ATURd XU & FSh g1 ofF &t sifeld
HRYTET il ¢

B. mﬁmaﬂmaﬁrxwmamﬁ s "

C. XIST Sii U Udhdl, &Y (e Zfbte (Afafaft) &1 e bl fob X TR
3Me IR 9D FShIU Ufehar § YgalT &l g |

D. XIST Sii- &1 ff¥afdd X-TUrgH STl &1 YR &3 & o 3a=ad gidl g, aul
fASHAUI D] U DITRADBT UGl H 3FTell H WA DA & e ot siazgs gIar gl

E. Tsix @1 el Xist RNA & UTRdI D1 GHUET (cis) UHR Y UHIfdd Hdl g

i d B 91 U fadbey gt I8l Hy-l & Ad DI g2idi g2
1.LA,CdYID
2.B.CTUTE
3. Had ATYUIC
4. had BAUTE

Objective Question
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Cytoskeleton-dependent motor proteins are critical for the movement of cellular organelles in
animal cells. In the fertilized egg of C. elegans. once the polarity has been established. the
maternal nucleus migrates towards the paternal nucleus, which eventually leads to fusion of the two
pronuclei (see below).

Maternal
nUSleus Paternal

nucleus

Microtubules

What molecular motor is likely to be directly involved in nuclear migration?
1. Myosin II
2. Kinesin
3. Dynein

4. Tropomyosin

Gﬂm@ﬁﬂm (cytoskeleton)- T HIeR IS BB 1! & Tfa=redl &
fere mgayul g1l 8 1 1. U (C. elegans) @ U fANfad 3v3 o, 5fa yadl R41fUd g1 S7rdl 8.
A drsd Ugd b & (G H THA Bl 8, Sl [ 3f=d: Gl CACKPED
dTferd Bl ¢ (I ).

Maternal
Paternal
nucleus
—
Centrosome
Microtubules

Fsdb & A Ulhal 1 IF 91 3NfUdd Hiex Yyaddl Uae &9 4 i g2
1. AR
2. BIeARA
ERGIEIGE|
4. IOHEMAIRA
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Objective Question
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An investigator identified a nuclear localization signal (NLS: Pro-Lys-Lys-Lys-Arg-Lys) at the C-
terminus of the protein X (50 kDa). To analyse the localization of protein X, the investigator fused
protein X with GFP at the C-terminus. The fusion protein was detected in the cytosol. When the
nuclear localization signal was fused with GFP at the N-terminus, the NLS-tagged GFP extensively
localized in the nucleus. Based on this observation, the investigator made a few hypotheses:

A. The basic amino-acid stretch in the protein X-GFP chimeric construct is masked by the GFP
sequence and thus not capable of directing entry of protein X-GFP into the nucleus.

B. The X-protein in the full-length X-GFP chimeric protein is post-translationally modified that
impacts its import into the nucleus.

C. Fusion with GFP makes the protein X too bulky to enter the nucleus through the nuclear pore
complex.

D. The GFP is post-translationally modified that impacts the import of protein X-GFP into the
nucleus.

Which one of the following options gives the combination of all possible hypotheses that best
explain Protein-X’s trafficking mechanisms?

l.Aand D

(3]

. B only
3.Aand B

4.Cand D

Udh QYHdi - UIeH X (50 kDa) b C-RR IR Tdh b1 RIHIGRU Hdbdd (NLS; Pro-Lys-
Lys-Lys-Arg-Lys) &1 Ugd fbdT| UIeH X & RIHIH0 & 32 & feg Meydbdi AU x &
R &1 GFp & WIY A fdr | Ser=il UIEH $I Sifdiiderd § ur 1| 94 dsdb i
RIHIHRU Yo bl GHdH GFP b U1 N-FR R fdodl 71 dl NLs-3ifdhd GFp 9gdiud d
Db H RIHID gid U 41 | 39 3fddid- b AHR W, MYl 4 H& TRBUATT S-1U:

A. Ul X-GFP BIZHR® W1 | &R 1T Al 3l T YR GEP 3% H gRI 3=dliad
R 1 1T 8, Bad: U8 W -GFP &1 Ua9 brgdh H & | 3ga giar g1

B. Ul 1Y X-GFP BIgHR® UIH H X-UIdH 3rdle Udrd uRafdd g1 9iidi 3. Sil fd g8
P T 31T bl YHIfad Bl g

C. UIeH X &1 GFP & I1Y YHG 391 9gd AH¥d R §1 &dl ¢ oy b U8 diadl (9%
el 4 g § Ud A | 3G g1 Sl |

D. GFP T-Wmaw%,@ﬁ?mﬂﬂx&nﬁ%mﬁmaﬁﬂm
FRAT B

fEifed &1 91 Us fadhed 39 Guifad IRGe-13H BT Ja94ts Hd UeH Hdl ¢ o UIidH-xX
& ATGNTHA & BIIATY Bl Yalad ¥4 I aftfd &edi g2

1.ATUTD
. hdd B

3.AdUIB

(8%

4.CdyiD

4.0

1.00




Al

A3

A4

Objective Question
81 703581 _ _ _ . _ o )
When budding yeast (a facultative anaerobe) is grown for a few days in medium containing high

glucose it shows a growth pattern with two lag phases (see figure below).

CFUiml —

Time in hours —

Which one of the following statements best explains this growth pattern?

1. In first lag phase, cells become acclimatized to the new glucose environment, in the second lag
phase they undergo selective cell death and robust cells start dividing again.

2. In the second lag phase, yeast cells switch from fermentation to utilizing non-fermentable
carbon sources and the lag is to acclimatize to this source of energy.

3. Yeast cells use glucose in the first exponential phase and use sucrose in the second phase.

4. Yeast cells switch from mitotic to meiotic division in low glucose and hence require the lag
phase to prepare for meiosis.

4.0

1.00




Sfd Gpa A1 (TP U A1argdia) &t g $9 &1 & 67U it $ I= A1 god JieH
o 1S ¢ ol 98 9fs Wy o &1 u=ddl YRt gifdl g (Fid f3u M Y fo &l <)

CFU/ml —

Lag 1

Time in hours —

fifdd B1F 91 Us fadbed 29 g Wy &1 Yaiay e 9 aftfd i g2

1. T U=l UTaed] . SHIfRIPIU U IqH IS arararvl § ST gl Sl g, fgd e uzad
Wﬁﬁmﬁaaﬁﬁmw@mﬁ%amwaﬁﬁmﬁwﬁmﬁaﬁﬂmm
|

2. fedia yzaar vyawi H, diRe SIf@ fdvad 4 TR-fFHua- ded |id & 39di & fag
TG B ¢ aUT IRAdT 31 & 39 Iid g gHierd gH & fau g

3.§WuwmwﬂWwW6mmwﬁWww
|

4. IR PIFABTY WD DI AHT1 HH g TR GG U eRE fayrer & uikafdd g1 oid §
3 1AV & YA P (AT I=adl Had 1 SM1a=aahdl giell 3

o
1
A2 5
2
X
3
o
4
Objective Question
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A researcher isolated a mutant of an ER resident protein-folding enzyme (PFE) that has lost its
KDEL sequence (ER retention sequence). Potential consequences of such a mutation are given
below.

A. PFE is found in the extracellular space
B. PFE is degraded in the ER

C. Unfolded proteins increase in the ER
D. PFE is transported to the cytosol

Which one of the following options represents the combination of all correct statements?
1.Band C
2.AandD
3.AandC

4.Cand D




Udh Qe - U ER T+ WICH-deia UiIgH (PFE) & Udb 3dRdd ol b fobar Sl fd
30 KDEL 3J$H (ER YR 3 H) Bl [ddd B Ib1 ¢1 3 UPR b Ub ARG Bl
Yyrfad aRoms =i ver faar man gl

A. PFE ®! ®IAbTaTel I & Uil 911 gl
B. PFE &1 ER H 3[d%hHU gl SIIdl g

C. ER H 3faferd uidHi 7 afg gt 81

D. PFE &1 URdgH BIfrdb1ided H gl Sfidl g

fAeifed $F 1 U fabey T+t gt Sl o1 Ad gfd g2

1.BdYIC

2.AdYID
3.AAYIC

4.CdY4ID

Al

A3
A4
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A mutant DNA polymerase was found to have higher error rate and synthesized only short DNA
fragments. In the statements below, potential explanations are given.

A. The 5’ to 3’ exonuclease activity is compromised.

B. The 3" to 5" exonuclease activity is compromised.

C. The polymerase tends to frequently dissociate from the template.

D. The polymerase is unable to unwind the DNA template during replication.

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

l.Aand B

3]

.Cand D

[F¥]

.Aand D

4.Band C

4.0

1.00




U IARdldd DNA TlefiiRs # 3= Ffe &R Gl dhdd B¢ DNA {21 &1 W0 hid §¢ Ul
1| i d @yl | Yuifdd s ueH feu 1 g

A. 5" ¥ 3 UTIfaeUs] febariierdl el gl a1 ¢ |
B. 3" ¥ 5 TdgfdeIUs fehariierdl gaid of 141 ¢

C. UTCiARS] B! (S7ee) F 3R g3 gl Il g

D. UTeligRsl Widdfad- & R DNA BHl & d3dll &l @i | 3aad gid g1
f=ifdd S 91 Us fdded 93t 9el HyAl & Ad & gfdar g2

1.ATYIB

2.CdYIp

3. ATYUID

4. BdYiC

Al

A3
A4
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Column X lists proteins that play a role in mediating DNA recombination processes and Column Y
lists the possible functions of these proteins.

Column X Column Y
Proteins Functions
A JRad51 i. JAssembly of strand exchange proteins
[Resection of ends of DNA strands at
B. |Spoll 11. |double strand break sites to create single
strand overhangs
L Rad52 i1i. |Causes double strand breaks in meiosis
" [Rad39 i
D. — 1v. [Strand invasion
complex

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

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

[

. A (1v), B (1). C (i1), D (1ii)

o

- A(iv), B (ii1), C (i). D (ii)

IS

A (1il), B (1v), C (i1), D (1)




Al

A3

A4
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DIAH X 3 UIeHI BT Yol Ue &Rl ¢ Sl fb DNA YAaiei Ufchan # U YT 3el dd ¢
YT DI Y 34 UISH] & GHITdd Bl & b UerH ddi 3|

HTAH X HTEH Y
e Lak
A JRad51 i. Rou@ faf9a UieiHl @ Uehiad sl
T@cl Toud HeiaH @ A0 og [509®
B. [Spoll ii. [22Td ®el WX DNA RRI @1
(resection)
c Reds2@ul | ... [SHEREH FaHISH & G fekosi geral
Rad59 @1 RS
D. MRX/N TP | iv. Ro® 3fd. A0

fifd @ I U fadhed BIad X U1 S1ad v & s & 9 9el Jal oI g2iiar g2
1. A (i), B (ii). C (iv), D (iii)
2. A(iv), B (1), C (i1), D (1i1)
3. A(iv), B (ii1), C (i), D (i1)

4. A(iil), B (iv), C (ii), D (1)

The following statements are made about post-transcriptional processing:

A. RNA editing can occur via the deamination of cytosine residues. leading to formation of uracil
and thus a change in coding sequence.

B. The major spliceosomal complex mediates the removal of Group II introns.

C. Trans-splicing events seen in trypanosomes allow the formation of multiple gene products by
bringing together different combinations of exons of three or more genes.

D. Capping of eukaryotic mRNAs occurs exclusively in the nucleus of the cell.

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

l.Aand D

[

.Band D

(F¥]

.BandC

S

. A only

4.0

1.00




SR URHTd TEHIEHRU] & e H 3 - 4918 7

A. UIZCIRA 3(qudl & faufi & §R1 RNA YUTeHT gl Sdbdl 8 o gRifdrel &1 fFAmior gian
© 3(d: Udped 3 H dedld gldl g |

B. 1%~ { majoﬂmmﬁﬂﬁﬁa?maﬁqw CRGIN

c. feuraHl ¥ Sl TR RHERE e diF Sryal sied Sl & taeEl & 9=
Tiio! &1 9Ty A fafay i Iarel & fAmfor 1 g a2 |

D.W;MASWW{C@W@) qvhma?rﬁémaﬁa‘@aﬂﬁa‘mél

fAeifed o I U fadey Iy 981 U1 & Ad & aidl g2
ILATUD
2.BdYID

3.BdYIC
4. hdd A

Al

A3
A4

Objective Question
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Bacteriophage A proteins, CI and Cro are crucial regulators of the lysogeny and lytic cycles of the

bacteriophage. These proteins bind to the rightward operator region consisting of OR1, OR2, and
OR3 (shown below).

Y — R

Which one of the following statements about the regulation by CI and Cro proteins is CORRECT?

1. Cro binding to OR3 activates expression of c/.

2

. CI binding to OR3 activates expression of ¢/ and represses the expression of cro.

L¥8]

. CI binding to OR1 and OR2 leads to repression of ¢/ and cro.

'S

. CI binding to OR1 and OR2 leads to higher expression of ¢/ and repression of cro.




SHATOHISH & TS Ul &8 dob db [Tl SiarupHTst o Wi, ¢1 dUl cro Agayul Hawdd g1
4 Ui UdIa® & alfe- &F STgl oR1. OR2, dUT OR3 [Afgd gidl 8, 39 &7 ¥ defd g (11d &)

Y — el

C1 AT Cro WIEHI gRI a1 & g # [Amifrd &9 91 U $Y Igl g2

1

2

3

4
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The

. Cro @1 OR3 Y 3d*M o/ & AT Bl ihd Il g

.CIESI%)M@IWe}ﬁié{?@ﬁfﬁﬂ%ﬂﬁﬂ%ﬁﬂm%aﬁwﬁmﬁm
GG

_C1®I OR1 dUT OR2 ¥ A=A 7 AT cro & FRIYH BT YT Hdl ol
_CIPT ORI TUT OR2 T ATE2[ o7 D 3= AN TUT cro B FRIYA DI YaIfeld BT g

aminoacyl-tRNA synthetases (AARSs) in an organism have evolved to catalyze

aminoacylation of their cognate tRNAs

1.

~

3

4.

either at the 3°-OH or 2°-OH positions of the adenosine at the CCA end.

. only at the 3°-OH position of the adenosine at the CCA end.

. only at the 2'-OH position of the adenosine at the CCA end.

only at the C1° position of the adenosine at the CCA end.

AU RN A ARSI (AARSSs) Sitd H, 3109 ToIld (RNAs & UHATCRIfcdH &1 dgi
IR Fd B2

1

]

Fe

Al

.cCA R W, USHIRA & 1dll 3°-0H 31YaT 2°-0H RIF ||
. cCARR R, USHIR & dhad 3°-0H ®IF R

. CCARR R, Uf$HIRT & $dd 2°-0H RIF WR|

. CCA R R, UfEHIRA & dad c1" " W

4.0

1.00




A
3
Ay
4
Objective Question
88 703588

Following statements are made about the bacterial ribosomes and their functions:

A. Association of 23S rRNA with 16S rRNA is essential to catalyze in vitro peptide bond
formation using model substrates.

B. The 23S rRNA is necessary and sufficient to catalyze in vitro peptide bond formation using
model substrates.

C. Ribosome carries a polymerization activity.

D. The 16S rRNA is necessary and sufficient to catalyze in vitro peptide bond formation using
model substrates.

Which one of the following options represents the combination of both correct statements?
1. Aand B
2.Band C
3.CandD

4. Aand D
SITTY] (bacterial) AZSIHI TUT I1ch DIAT b G2 H fH B F1T T1:

A. 3G BRIgH BT TN HRd gU ULTSS e & U (101 bl IR B & g 235
rRNA &1 165 rRNA & 1Y T AT 29 g1

B. 3G D] &1 SYINT HRd gU ULIZS 1§+ & T FHHI0 &l IR A & fe 235
fRNA Hd0dH dUl 9aid gl

C. AT H UliaRIESIeH ufthd $4 &1 driemdr gidi g

D. 31GY BRIGH BT ITIN HRd §U ULTZS AEH & B AU Bl IART & & ferg
168 rRNA 3Md0d dul U4 gl

fifad BIF a1 U faden <41 Uet Byl & qiidl g2
1.AJYIB
2. BAUIC
3.C AU D

4. AdYID

Al

A3

A4

4.0

1.00




Objective Question

Given below is the list of viruses in Column X and their receptors in human host cells in Column Y.

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

%1 Brad x H faurupsit &t It qu1 Ja uidt Sl § 346 Treidl & gl drad v |

f=ifard B T U fddbed B X TUT BT Y & s & Gt It a3l of g=ifar g2

89 703589
Column X Column Y
Viruses Receptors
A. [Influenza A 1. |CD21
B. |SARS coronavirus| 1. |Sialic acid
C. |Poliovirus m. JACE 2
D. HIV iv. |CD4
E. [Epstemn-Barr Virus| v. |CD155
1. A-i; B-ii; C-iii, D-iv; E-v
2. A-v; B-iii; C-i; D-iv; E-ii
3. A-ii; B-iii; C-v; D-iv; E-i
4. A-v; B-iv; C-iii; D-ii; E-i
U fhar gl
HIEAH X PEHY
e IR
A [BHUST A i. fcp21
B. [SARS ®RMFIAUI (coronavirus)| 1. [RIcid 3
C. [dreirgT fauT] iii. [ACE 2
D. HIV iv. |CD4
E. [zeafd-aR A v. [cD15s
1. A-i; B-ii; C-1ii, D-iv; E-v
2. A-v; B-iii; C-i; D-iv; E-ii
3. A-ii; B-iii; C-v; D-iv; E-i
4. A-v; B-iv; C-iii; D-i1; E-i
A
1
A2,
2
A3 3
3
Ay
4
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Two protein kinases, K1 and K2, regulate an intracellular pathway in response to the extracellular
signal. The following observations were made regarding the pathway.

1. Response is observed even in the absence of an extracellular signal when a mutation
permanently activates K1.
1. Response is observed even in the absence of an extracellular signal when K1 contains an
activating mutation and K2 has an inactivating mutation.
ii1. No response is observed even in the presence of an extracellular signal when K2 is inactivated
by mutations.
iv. Response is observed even in the absence of an extracellular signal when both kinases are
activated by mutations.

Which one of the following statements is correct?

1. K1 inhibits K2

[R¥]

. K2 inhibits K1
3. K1 activates K2

4. K2 activates K1

DifAFHrare bd & ufafeear & 1 UIdH Brg-oiol, K1 94T K2, Th HTRPIRABT G &l
fafd d3d g1 9y & g # 1 eadieH s |

i, 91§ U IARAH K1 I I 9 Y Gihd R ¢dl o, a9 UP HIAPare Gdbd &
rufeufa o oft wfafsran < Sar g1

ii. 916 K1 ¥ Us gfhgd IaRadd du1 k2 # U [Afspas IaRkadq giar g, dd ud
DITRAPIarel Yobd o Ul & o ufafdear ¢ar sirdr g1

iii. 58 K2 IdRddHl 9 fAfshd g1 9rdl 8, dd U Ifdrarg] Ybd & Jufeyd # i &g
yfaferar 781 &1 S 8 |

iv. STd Gl BTa-oll SR § idhd g1 SIIdl 8, a9 Ueb PIfRIdbrdrel Havd o SFuiedfa o
1t ufaferar ar S g1

fifehd B 1 U By gl B2
1. K1 UTaRIYd &l § K2 &l
2. K2 UISRIT &l § K1 Pl
3. K1 Gichq Bl ¢ K2 Bl
4. K2 Uihg BT g K1 Pl

Al

A3
A4
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In a tissue, cells are bound together by physical attachment between cell to cell or between cell to
the extracellular matrix. The following are some of the characteristics of cell junctions:

A. Tight junctions are cell-cell junctions connecting the intermediate filament in one cell with
that in the adjacent cell.

B. Desmosomes are cell-matrix anchoring junctions connecting actin filament in one cell to the
extracellular matrix.

C. Gap junctions are channel-forming junctions allowing the passage of small water-soluble
molecules from cell to cell.

D. Tight junctions are occluding junctions that seal the gap between two cells.

E. Hemidesmosomes are cell-matrix anchoring junctions connecting intermediate filaments in
one cell to the extracellular matrix.

Which one of the following options represents the combination of ALL INCORRECT statements?
l1.Aand B

2.Band D

[F¥]

.Cand E

4.Dand E

Uh Sdd H DIABT T SIS & &g HUdl HIRADT Y DIfRAG1are nur & o Hifds
ﬁqgvgaﬁﬁaﬂﬁmﬂs{m # 52 Tgd 81 Fwifed Bo S Jfal & sifirdem e fbu

A. 3ifwdg gl SifRIe1.- IR it § S fas Ud $IfeT & derad dgaif & Adead
DI AT d & 1Y SIS gl

B. S4BT IRAST-3MUE Yeriai € i f U i1 & vide dwgaii &l pifAbrare
YT 9 SiSdl gl

C. 3a’Te Hiern yorrel s arelt i@ gid ¢ S fob urit J gei=iia ga 2iupsil i Uh
BB Y W H S & forg arf veH &3d g1

D. 3Hfwdg Wil siferfase Hfert gid 3 Sif fab <1 BifRrebrail & sfid 3FRIdd ®I & Bd 5

E. AHdUBR HIfAb1-SMTEH Hartt e g S i ub BIfId1 § Aerddl d-gsi ol
HIRABTATE! AT G SIS g

Fifdhd B 91 U fadheu 9t 7Ted HU-! & Jd DI Gidl 82
1.ATYIB
2. BTUID
3.CAUTE

4. DAdYTE

Al

A3
A4
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The following experiment was designed to establish the synergy of Bcl2 with genes like Myc in
leading to B-cell lymphomas.

DD lgG-mye XD (DX 196-berz DK
] | &

Cloned genes injected into fertilized mouse eggs

Eggs impilanted in uterus of pseudo-pregnant females

Identify the figure that correctly represents conditions under which mice succumbed to lymphomas.

I:

-
8

Ne. of mice surviving
5 8 &

2. 210
>
Z 75
@
8 s
E
5
S
Z 0
3. 210
> N\ bei2
Z s \ A
@ ‘|' \—\
g = \ \
£ A\ =%
i IREAN e
g, N \
0o 25 5 75 100
Age (days)
4.

No. of mice surviving
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1.00




Bel2 @1 Hgfbadl &1 Myc SI¥ S & A1y RAIfd &3 &1 ol {6 B fﬁﬁmm[lwnphomas)aﬁfﬂ
PRSP §1d &, [H WA B Fo s T |

DX ig6-mye XD DX laG-beiz DK
w | 4
Cloned genes |n|ecledlnlo fertilized mouse eggs

Eggs rnolmlad in uterus nﬂ pswdo-aragnanmrnam

/i “@W
X

lgG-myc

3 X T B @%wmﬁﬁmam%m&mwm@éw
ISR g1 S|

No. of mice sunrrvlng
¥ 8 3 8

2100 | e

% \ |\ bel2
75

;. = % 3

E rl‘;t-'.\‘

B 2| myc + b2

o K

Z 0

Age (days)
o 100
£ XL =
T X X
) \
3. 8w \ ‘_\\
E A ki 5. "
5 2| WO\ N
7 % 25 = 75 100
Age (days)
e
=
z
4, ®
i
E
5
o
=z
Al
1
A2,
2
A3
3
Aty
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The figure below represents the data from immunoblots (IB) of co-immunoprecipitation (IP)
experiments with antibodies as indicated, after HeLa cells were treated with arsenic (B-cat refers to
B-catenin: and E-cad refers to E-cadherin).

{-) Arsenic (+) Arsenic
A
s _;# e (? * ™ %
« e « ¥ o ¢ q‘P\ « ¢
— || — Cytoplasm | I & e — e—
— — Nucleus | e —
IB: p-cat IB: E-cad I1B: p-cat IB: E-cad
B.
5 3 \
PRSI g & &
— | | — Cytoplasm | e —
jr— — Nuclous | e o ——  ——
IB: pcat 1B: TCF-4 8. p-cat 1B. TCF-4

The following assumptions were made:

A. Arsenic activates the non-canonical -catenin pathway.
B. Arsenic leads to cellular proliferation.

C. Arsenic leads to proteasomal degradation of B-catenin.
D. Arsenic induces apoptosis in the HeLa cells.

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

l.Aand B

[

.Band C

[F¥]

.Cand D

4. Aand D

4.0

1.00




=1 X1 HeLa IRABISM &1 ARG J =Y & u=drd giad fhu w1 ufareial & ary
g ufcRal 2@avr (1p) WA & UfaRel sele (1B) § dl &1 ST § (B-cat 3GYT BT © p-

catenin ®1; dYT E-cad JeYd hdl © E-cadherin ®1)
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(-) Arsenic (+)Arsenic
A,
ﬂﬂg * ¢ W‘ﬁ *\Q\‘\ Al ,@Q\‘\ € w‘? @Q& GVJ
— | | — Cytoplasm | BN || oo —
I — NUCIBuS | e —
1B: p-cat |8. E-cad IB: p-cat I1B: E-cad
B.
» » N
« s'@ @9& e'v& « e-@ « e'-@
—— | | Cytoplasm | s —
|— — NUCIBUS | eo— — | S —
1B: p-cat IB: TCF-4 8. p-cat I1B: TCF-4

A. IS Hfafgd p-dh e Uy &l Fichg H1 5

B. S DIRADT UgRIgd Bl URd Bl g

C. HM® p-dbef- & Uife3uHd SdHyUl bl URd HRdl gl
D. D HeLa BIRADGI3M H DIbT GG DI URd Hal g

fAHifed &F 91 U A i gl uRSa-13 & Ad &l a=iidr g2

1.LAdYIB
2.BdYIC

3.C ddID
4.AdYID

4.0 1.00




Below are some of the proposed roles of reactive oxygen species (ROS) in plant defense.

A. H,O, may be directly toxic to pathogens

B. In presence of iron, H,O, gives rise to an extremely reactive hydroxyl radical.
C. H,0; leads to induced biosynthesis of salicylic acid (SA).

D. H,O; production is always delayed during incompatible interactions.

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

I.A,Band C

(2]

.B.Cand D

(F¥]

.A.CandD

4.A.Band D

i ureu ufaren # ufafbariia sreitsH gsiiaal (Ros) & Uxdridd YHdbisi & <l # 8
HY UeH [T gl

A. H,0, U8 Y Y IS & ferd fanrad gl 9avd g

B. dIg &1 SURfd H, H,0, T 3 Ufdfbariid grsifaid Hod dl I~ Hdl gl

C. H,0, Jfcif¥fed 31 & URT SIqHyl &I e $HRdl gl

D. 3HTd W(incompatible interactions) ?ﬁa’m?m;_.oz meﬁaﬁaﬂm
gl

f=ifdd D I1 U f[ddhey gt gel HuAl &1 3d gfar g2

LA, BdYIC

2.B,CdYID
3.A,CdY¥ID

4. A, BdY¥ID

Al

A3
A4
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Following statements are made regarding amphibian development:

A. Fibronectin plays an important role in enabling the mesodermal cells to migrate into the
embryo.

B. Organizer secrete proteins that block the BMP signal, which allows the ectodermal cells to
become epidermis.

C. Wat signalling causes a gradient of B-catenin along the anterior-posterior axis of the neural
plate, which appears to specify the regionalization of the neural tube.

D. The more ventral blastomeres in the endoderm have high expression of nodal-related proteins.

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

l.Aand B

[R]

.Aand C
3.Band C

4. CandD
IHTRI & f[abrE & T # FF dyd 10

A. T SER DIRB13M b1 Yo # fGe1fid g & fo1u gam 5 & foU Brgsil-ifae- th
gAYl YfADT 31aT Bl g

B. YTEd UICHHIl &1 UId &Rl § il fb BMP Hdbd Bl HARITYT Bl & Bela=y dierdd
DIfRrb134l Bl aTgl &1 &4 5 & ol f9d HRar gl

C. Wnt Yo A1 Ug & 3F1-UId 31&f & GHMIR p-dbe - &b Uds UGUIdl Bl fAAT Sl
©. 91l fob dfepT =1ell & &gl I fAAMd BT g Udid gia gl

D. 3d%a@dl H 3R dRPB@s| i Adbdl H ASd-Gra=i UIeHl &1 3= sfHafad gidi g

fAeifeed o 1 U fadea 94 9 Hu=l & Ad 3l il g2

1LAJYIB
2.AdYIC
3.BAYIC
4.Cd4ID

A
1

A2
2

A
3

Ay
4

Objective Question

96 703596 4.0 1.00




In wild type C. elegans hermaphrodites. two adjacent cells, Z1.ppp and Z4.aaa, have the potential
to become the anchor cell. They interact in a manner that causes one of them to become the anchor
cell, while the other one becomes the precursor of the uterine tissue. The following statements are
given to describe the interaction of the two cells:

A. The cell secreting LAG-2 becomes the anchor cell.

B. The cell secreting LIN-12 remains as the precursor of the uterine tissue.

C. The LIN-12 secreting cell takes the fate of anchor cell while the LAG-2 secreting cell takes
the fate of uterine precursor cell.

D. The Hippo kinase signaling pathway brings lateral inhibition so that one cell is inhibited and
the other cell is promoted to become the anchor cell.

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

l.Aand D

2

.Aand B

o

. D only

4. C only

39 U=y IYgfeit 9. ufer=a (c. elegans) ﬂ,amm\}nZLppp qUl Z4.aa T
R IS 99 9H B graed (Afgd 8l § | 98 39 PR ¥ i ar el ¢ [ 349
BRI 390 Y UH AR IAB1 &9 Sl ¢, STaidh GuRI THIRA FHad| Pl gdadi &4 oiidi gl &l
HIRBISM & S &I aftfd A & fae e Hu ueF fHFum €.

A. LAG-2 &1 HIGU] A dTcll BIFRAPHT AR HIfFRAH1 a4 Sl B

B. LIN-12 & |0 &3 aTell BIRISBT THRA SHdd &l gaddl €41 Igdl g

C. LIN-12 @1 19Ul 3+ dTel HIRABT TR HIRASBT &1 & o180 (0 g1 Sireht g Siafd LAG-
2 &I FIGUT B dlell DIRADT THIRG Gdadi SifrebT &1 fHafd T80 &l g1

D. iR F14S dhad Uy U1 3faRIHH 30 Hdl ¢ o1y [ U HIRAPT 2a=ifed gl
ST & U1 GERT DIRADBT DI AR BIFRABT 7 b foT8 Ui=id B a1 S |

fAeifed $F 1 U fadeu I+t It =t & 7d $i il g2

1.AGYID
2.AdYUIB
3. Hdd D
4. Pdd C

Al
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A2,
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Following statements are made about fertilization occurring in sea urchins:

A. Chemoattraction of the sperm to the egg is mediated by sperm activating peptides like bindin.

B. Exocytosis of the sperm acrosomal vesicles and release of enzymes occur.

C. The capacitated sperm undergoes acrosome reaction.

D. The acrosome protein mediating the critical species-specific binding event is resact.
E. The slow block to polyspermy is accomplished by the cortical granule reaction.

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

1. Aand B only

2

A.Band D

T

. B and E only

4. A.BandE

gl sifelAl # 8= &t ufshar & g | e Sy S T

A. XIS BT SAUSTUH B R BN BT GBS (bindin) ST APV Ffchdd
URTZs! gRT ALY a1 Sl g

B. WWMﬁm{exocwoms]ammﬁﬁwmgl

C. garg Ih1v] 3Uftsd HfHfchar d ToRd g

DWﬁmﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁqmwﬁﬁ%&@%mﬂémWWﬂWﬂ%

E. SEYHIVI ] He faRie dedpcl bivid] HHihal gRI WU [ha1  iidl g

fAeifed S 1 U fadeu vl gl Al & Ad I cidi g2
1. $dd ATUB

2.A,BTYID
3. B9 B AUTE
4.A,BOYUTE
Al
1
A2,
2
A3 3
3
Aty
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Following figure shows the early interactions between the Apical Ectodermal Ridge (AER) and the
limb bud mesenchyme.
The red lines with block head indicate repression while the black lines indicate activation.

FGF/Gremiin loop
P
st | —= [Gremin T [awps |
y|Fora,0.17
FGF/Shh loop

The following statements were made regarding the development of a tetrapod limb:

A. When the limb bud grows Shh creates a new signalling centre that induces the posterior-
anterior polarity.

B. When the concentration of FGFs rises, it can inhibit Gremlin thus allowing BMPs to begin
repressing the AER-FGFs.

C.FGFs 4. 9 and 17 from the AER inhibit Shh to stabilize the ZPA.

D. Repression of Gremlin synthesis helps maintain the AER.

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

l. Aand B

(3]

Aand C

[F¥]

.Band D

4.Cand D

fAEifdd Wit 2wy areaH ded (AER) 9UT UG ®idd] ASldd & «id & URMHD
M@m%mw@mmmmaﬁm%mmmw
[

FGF/Gremlinioop
AR | — [Fgta
| o
~~y[Fgra.0.17
FGF/Shh loop

U IqWIG & UlG & [dbR & G H e dy 18 7

A. 579 UTE Dicid] B i gl 8. Shh U 74T HebdH g b1 [HI01 ol § Sl fob Ud-314
s[adl I URd a1 ¢

B. 56 FGFs & G5 dl 9¢d! ¢, 78 JAIH $I &fffd 3% Il ¢ forad f BMPs &1 AER-
FGFs ®! affd ®- &1 A U gidl g

C. AER Y FGFs 4, 9 9T 17 ZPA &1 RIRHHRU HA & U Shh B &fHd Hd g1

D. YA =AYl HT FRIYT AER I §1U 39 H g4l Hd o

fAeifed $F 1 U fadey It Ot Syt & Ad P gidT g2

1.AdYIB

[S]

CAdYUIC
3.BdYID

4.CdYID

Al
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3
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Following statements with respect to development in sea urchin were put forth:

A. The cell fates are determined both by autonomous and conditional modes of specification.

B. Large micromeres are conditionally specified.

C. Large micromeres produce paracrine and juxtacrine factors that specify the fates of their
neighbours.

D. B-catenin is not required for the specification of the micromeres.

Which one of the following options represents the combination of all correct statements?
l1.Aand B

2.Aand C

[F¥]

.Cand D

4. Band D
gl sife # fabra & G # fe1 Bl &I uxdifad foban

A. DI Fafd &1 RyRo fafFceE & @ad ay quiaasd =i UeR 9 gl g

B. 98 U9 qufasdt ueR ¥ fafeia e g1

C. 95d AYUs URIHIZA qUI STRCThIZH DRI DI FAIGA HRd 6 9il [ I Hbeadidl &
fAafa &1 fafdiag & 81

D. AW & fAMEIHA & felu g - B DT sagdhdl =181 gl |

fAeifed &1 91 U fadhea i ISt ST & Ad Bl gfar g2

1.AdYIB

2.AdYIC
3.CdyID

4.BdYID

Al

A3

A4
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Given below are the five experiments (A-E) showing effects of duration of the light and dark
periods on flowering of the short-day plants (SDP) and long-day plants (LDP).

Lighting treatment Flowering response

SDP LDP
A [ — Flowering Vegetative
B. | | Vegetative Flowering
C. [N S Flowering Vegetative
D. | | | | ] Flowering Vegetative
E. [ Vegetative Flowering

24h m Darkness
O Light

Which one of the following options represents the combination of all correct flowering responses?

1.A,Band C

[

.A.B.and E
3.B.Cand D

4.B,Cand E

i gxfd 73 utd Want (a-E) 3T UEdTel UGyl (sDP) 9T ¢iY Udi@diel iedl (LDP) &
IS0 TR YT Ud 3R Plell b1 3Hafe & UG Bl a2idl g1

TR TRt gmw%ﬁm

SDP LDP
A [ qoqe FAF
B.. [ mmm FR% T
c NN F&
D C T TN T FAF
Ml — i T

) 24h lDa;rkness
0 Light

fAmifdd 19 91 us [Fahed gt gel qo ufafdansi & Od &l a2id g2

LA, BdUIC

2

.A.B.dYlE

¥

.B,CdYID

4.B.CdYTE

Al

4.0

1.00
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101 703601

Given below are the list of plant derived alkaloids and their uses in modern medicine.

Alkaloids Uses
A lcaffeine L lAntineoplastic used to treat leukemia and
other cancers
B. Morphine 11. |Traditional anti-malarial agent
C. |[Quinine i11. [Powerful narcotic analgesic
. . |Widely used central nervous system
D. [Vincristine W e -
stimulant

Which one of the following options represents all correct matches?

1

2

(F¥]

S

i ey Faifed Tehdds! aul 3d 1A SN ITIRT &t Ub Yeil UaH o T g

CA(il) B (iv)

CA(il) B (iv)

CA(v) B(1)

.A(iv) B (iii)

C(ii) D)
C (i) Dii)
C (i) D (i)

C(ii) D()

TEpATee SUaTT
Bl |u R
B. [AIMhA i E?Tqﬁﬁﬂﬁﬂﬁﬁm@ﬂaﬁ?) e
C. [eTH iii. [Ugd Aq® UISHIEEG
D. [fper | iv %%\%waﬁm

Eifed &F 91 U fadhed i 9el Al &I a=iidr g2

1

~

3

4. A(iv)

Al

A3

A4

CA(ii) B (iv)

LA (1) B (1v)

CA(v) B(1)

B (iii)

C(i1) D)
C() D)
C (i) D (1i)

C(i1)) D(i)

4.0

1.00
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102 703602 _ _ _ ) ' _ 4.0 [1.00
During water stress, ABA increases dramatically in leaves causing stomatal closure. Given below

are the various events involved in this process.

A. Opening of plasma membrane CaZ* permeable ion channels and elevation of cytosolic CaZ*

B. Activation of plasma membrane anion channels, efflux of anions and potassium ions.

C. Binding of ABA to cytosolic ABA receptor and inhibition of activity of Type 2C protein
phosphatases (PP2Cs).

D. Phosphorylation and activation of NADPH oxidases (RBOH) and formation of apoplastic
ROS.

Which one of the following options represents the correct sequence of events involved?
1.A.B,C.D
2.A.C,D.B
3.C.D,B.A

4.C,D,AB

ofcl Ufdeiel (water stress) @ GRIH, Uil # ABA &1 AleH1d U ¥ df: gldll ¢ forad i e
(closure) BTAT 1 3 Wichal # =nfore fafe= w1t &1 i uer far mn g

A. UG f3eell ca®™ URITE 319 O &1 Gl aul SIfRIBIacdl ca2* &1 d¢ Sl
B. Uea f3redll FUmg UUITE! &1 Gichgur, FOMaHT a1 9iefRrad aE| &1 [HiH|
C. ABA @1 BIfAHIfdcdt ABA TIfg T 3= TUT 2¢ U BRB YUY (PP2Cs) UBR &
fohar=iierar &1 aa-|
D.%;TD;H TFGTSS (RBOH) BT BRIBIRGBRUT 9T G0N, T TUIATRed ROS Bl
|

fAifed S 1 U fadeu 2nfid gereit & gt vl &l a=ifdl g2

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

o
1

A2 5
2

X
3

e
4
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103 703603 4.0 1.00




The figure below depicts the absorption spectra of chlorophylls and carotenoid over a range of
wavelengths.

A
&

=1 i

§ \

T i

1 L 1 L L "\ 1
380 440 500 560 620 680 740
Wavelength in nm —————p

Which one of the following combinations best describes A, B and C from the absorption spectra
shown above?

1. A- chlorophyll a B- chlorophyll b C- carotenoid

2. A- chlorophyll b B- carotenoid C- chlorophyll a
3. A- chlorophyll b B- chlorophyll a C- carotenoid
4. A- carotenoid B- chlorophyll b C- chlorophyll a

mwmﬁﬁmmewm%m@@ﬁ
|

A

§ A

=i 4

£ ;

8 i |

< |

J i
.l ‘P'h | | I\

WM %0 S0 20 60 0
———— Wevelengthin o1 —eb

i d I I Uh Hel IWRIK G2 T a0 WY A, B 941 ¢ Bl Gdiad U Y
afofd &=l g2

1. A- JUigRd a B- UUigRd b C- dRICHTS
2. A- UUigRd b B-WICHES  c-UuigRda
3. A-UUigRd b B- a C- PACHIS
4. A-PAMTS B-UUGRA b £ a

Al
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Objective Question
104 703604

The following statements refer to the observations made by a student, upon using 2,6-
dichloroisonicotinic acid (INA) to induce systemic acquired resistance (SAR) in tobacco. INA
treatment,

A. enhances salicylic acid concentration in plants.

B. does not enhance salicylic acid concentration in plants.
C. fails to activate SAR in nahG-expressing plants.

D. activates SAR in nahG-expressing plants.

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

l.Aand C

(2]

.Aand D
3.Band C

4.Band D

HEIp & il H gaiit Juifeid faRiY (SAR) BI URd $H & 17U 2.6-
SISRIRIAZHIABICHID 37 (INA) & TN W, U B gRI &HU TR SdidbAl Bl
By IGYd Bl © | INA UITE:

A. UreTl & Sffifsd 3pd & rsdl ®I 9gaig |

B. Ureul # Sffifed o & Wil i gl deldl ol

C. nahG-3H{edd B dTcd UIGUl  SAR &I Ifechd & & 39 gidi g
D. nahG-3HeAdd B dlcl UIGdl & SAR PI ichd Bl g1

fAeifed S 1 U fadeu It gt Ut & Ad I cidl g2

1LLAdYIC

2.AdYID
3.BdyIC

4. BdYID

Al

A3

4.0

1.00
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The following statements are made regarding cytokinin (CK) biosynthesis in plants:

A. Trans-zeatin (tZ) and i1so-peptenyladenile (iP) are common active forms of isoprenoid CKs.

B. CKs are present as nucleoside and glycosidic conjugates but not as nucleotide conjugates.

C. Dephosphorylation and deribosylation steps are involved in two-step pathway for active CK
formation.

D. Lonely Guy (LOG) enzyme is involved in CK metabolism

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

1. A,Band C

2

.A.Band D

T

A, Cand D

4.B.CandD

greul # gigeidbisA- oid 92avu & < # fAH sy 991 .

A. TF-Sfed (tz) 9UT SIS U-UeBHaufSTsd (iP) AMZAYAITS CKs T Iidhd UHR g
B. casqﬁg%ﬁg;wmﬁaﬁﬁmmﬁ%wﬁw@aﬁﬁ%mﬁm
Tt |
c-.ﬁm & fAaior & for fg-=ror gy § fAwrmIReiyaq aur fSeeificyH =Rl 2nfia
|
D. CK 3999y H diHell M3 (LOG) T~ H XMfAd gidl ¢

fAeifed S 1 U fad ey vl g Al & Ad I gidi g2

Al

A3
A4
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LA, BdYUIC
2.A,Bd¥ID
3.A,.CdUID

4.B.CddID

4.0

4.0

1.00

1.00




The following statements are made regarding materials transported through the phloem of a plant.

A. Only reducing sugars are translocated.

B. Non-reducing sugars are generally translocated.
C. Sucrose and raffinose are generally translocated.
D. Only D-glucose and D-fructose are translocated.

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

I.A.Cand D

(2]

. B and C only

(F¥]

.Band D only
4. Aand C only
Uch U1¥] & UIYAIE (phloem) GRI UGTdl & URag- & Gy & fAH Sy a1 1|

A. Had ATART YB3 BT RIFRY BT ¢

B. FIYRUITAT ST AbR13H BT RAFRY idl g
C. HIRUITAT Yebiol a1 Ith-tell bl RIHRUl gidl gl
D. Had DD a1 D-Whdelsl &I BRI gidl g |

FEifdd ®F 91 U fadhed 9y el H2A! & Ha B Gidl g2
LA, CTUID

2. FAadB AU C
3. Hdd B dUID
4. PadATUIC

Al

A3
A4

Objective Question
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A3

A4

Blood hemostasis is the interplay of several intrinsic and extrinsic factors. Deficiency of some of
the blood clotting factors and their clinical manifestations are listed below.

Factors Manifestations
AV 1. |Hageman trait
B. [VII 1. [Hypoconvertemia
C. X 11. [Hemophilia B
D. KII 1v. [Parahemophilia

Which one of the following options represents all correct matches?
1. A-(i)  B-(i)) C-(iii)) D-(iv)
2.A-(iv) B-(i) C-(iii) D-(i)
3.A-(11)  B-(in)  C-(iv) D-(1)

4. A-(ii1)  B-(1) C-(i1) D-(iv)

R SIHRSY fafi=1 SfiaRe qUT 918l HRDI BT IRER T | $© I Whad DRI Dl
Tl TYT 3D I-f[avad AT A Yeids fhu T gl

PRSP YIS
AN i [eA faRiu®
B. [VII ii. [IUiBdcHI
C X iii. EﬁHlmﬁﬁulB(mﬁE‘sﬁWB)
D. [XII iv. [RISIHIBI

f=ifdhd D1 91 U fadhey g1t ¢t Aal &f g2far g2
1LA-(i)  B-(ii) C-(iii) D-(iv)
2.A-(iv) B-(ii) C-(ii) D-(i)
3.A<(i) B<(ii) C-(iv)  D-(i)

4. A-(iii) B-(1)  C-(ii) D-(iv)
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Parathyroid hormone (PTH) regulates calcium homeostasis in humans. The following statements
are made regarding PTH:

A.Itis a 108 amino acid (aa) residue long hormone whose 1-42 aa exhibits full biological
activity.

B. It is an 84 aa hormone whose 1-34 aa exhibits full biological activity.

C. An acute decrease of Ca™ " results in a marked increase of PTH mRNA, followed by increased
rate of PTH synthesis.

D. Rate of degradation of pro-PTH increases when Ca™ concentrations are low.
E. Cathepsin B cleaves PTH into two fragments.

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

I.A,Cand D
2.B.Cand E
3.A.Dand E

4.B.DandE

A4l # WRIUERES g (PTH) $icaad IARifds &1 < &d g1 pTH & I=H 7 fAF
FHU FT T

A.%BQEE 108 UFFHAT 37 (aa) 31904 &Y gMHM © foTIPT 1-42 aa qﬂﬁ%ﬁmmﬂﬁmm

|

B. 8 U 84 aa GIHIA ¢ [STHPI 1-34 aa GUI Slfddh fham=iicar a=iidr g1

C. Ca™ @ U did TR1GC & URUIHRATY PTH mRNA H Udh SeciRa-19 §¢la] gl 6.,
Haawy PTH YRaN0 & & H dglanl|

D. 5§ Ca™ @1 Wlsidl &H gIdl 8. pro-PTH & fAHHY 1 &R §¢ STl g

E. UMY B PTH ®I &l 320 § fauifsid R <arg|

fAeifed $F 1 U fadeu I+t ISt =t & Ad P gidl g2

Al

A3
A4
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LA, CdY¥ID
2.B,Cd4lE
3.A.DJYIE

4.B.DJYTE

4.0

1.00




The following statements are made regarding male reproductive system, particularly with reference
to spermatogenesis and sperm production:

A. The membranes of spermatozoa contain germinal angiotensin-converting enzyme (gACE).
B. Mature spermatozoa are released from Leydig cells.

C. Sertoli cells secrete Mullerian inhibiting substance (MIS).

D. Sertoli cells synthesize androgens.

E. Rete testis has high content of estrogen and alpha estrogen receptors (ERa).

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

1.A,Band C

[

.B.CandD

(¥

.C.,Dand E

4. A, CandE

R S dd & G |, fa=9 U 9 Yhoi- a1 YehIU] Il & e H - Hu a1¢

o

A. %\ﬁ (spermatozoa) & ffcadl H S TS A-gRadaaR] Togd (gACE)
I

B. olIfS7 bifdrd13il ° uRkyad Yehrupsit &1 fHHia gidr g1

C. Urefcil HIRMBE GeeiRg fari ddl (MIs) &1 91d &d g |

D. refcil HIABIY TZISH BT YT Hd ¢

E. GO Sfeidb] H TIEIoi T 3fethl UecioiH Afedl (ERa) &I S=d AEAT - Bldl 5

fAAifed dF 91U faba i 9el HuA1 & Ad B GTdl g2

Al

A3
A4
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LA BdYIC
2.B,CdyID
3.C,DAYUTE

4. A, CdUTE

4.0

1.00




Following statements are made about the chemical properties and distributions of the respiratory
pigments found in animals:

A. Hemoglobins are the most common and widespread respiratory pigments in vertebrates and
invertebrates and are always present in blood cells.

B. The heme structure in hemoglobins is an iron (ferrous) porphyrin which varies widely among
species, and also varies among the different molecular forms of hemoglobin within any single
species. The globin, however is exactly identical.

C. Hemocyanin contains copper and turns bright blue when oxygenated and it is always dissolved
in the plasma.

D. Chlorocruorins are similar to hemocyanin, but have a lower affinity for oxygen binding than
hemocyanin present in blood cells of some marine annelid worms.

E. Hemerythrins are non-heme, iron-containing respiratory pigment that have a limited and
scattered distribution.

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

1.A.Band C

[

.A.Band D

(F¥]

.B,Dand E

4.C,Dand E

ji?aﬁﬂwﬁaﬁaﬁwaﬂhﬁ%mmﬁmwmamﬁmﬂ%mﬁﬂﬁmmm

A. SHTGIET SRUE ST 9UT AHUEHI H Jaiftid JHERITar Y IR Sl § 991 969
SR PIfRIb131 & IURYd gldl |

B. giATel{ad o g0 &1 =1 U dig (Bhd) URWISRA ¢, S Uslifadl § aAgs 9 9
fafaerary giar 8, dur Iy & fpdt upa usnfa 7 4t gincifad & fafir snufas
Ul # fafasrdrgul gid €1 gt weife gurid: 9= gid 3|

C.mﬁqﬁam(mpper)m%ﬂaﬂmqgm @W%Eﬁaﬂaﬂﬁ:ﬂﬁmﬁ
gRafdd g1 SITd1 8, 94T 98 wredl H &d gd Sl g
D. FRIPHIRA SHNRAT & g 8, dfd 39 $2 9941 tifas il & SR
?ﬁmﬁﬁa@mﬁwﬁqaﬁmﬁaﬁ?ﬁmmﬂ & Ufd SR =g gl
!

E. SHRRA H-fgd ol gad au- aulds g o1 Ud Siffrd quT ferarT gaf fawar gidr g

fAeiferd S 1 U fadey 9 7Tad YAl & A B g2idi 32

1.LA,BdYIC

2.A,Bd¥ID
3.B,DAYIE

4.C,DJYTE

Al

A3
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111 703611

The effects of stimulation of cholinergic vagal fibers on the pacemaker potential of the cells of
sinoatrial (SA) node of heart and on the nodal impulse generation are suggested below:

. The nodal cell membrane becomes depolarized.
. The slope of the pacemaker potential is increased.

. The K™ conductance of nodal cell membrane is decreased.
. The depolarizing effect of *h’ current (Ih) on the membrane potential is slowed down due to

the opening of G protein gated K™ channels.

E. The opening of Ca” " channels are slowed down due to the decreased cAMP level in the nodal
cells.

U0 wp

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

l.Aand B

[R¥]

.BandC

[F¥]

.Cand D

4.Dand E

DIdHSId dTe a3l & IEuA B gad & AT & Blefcis (sa) & BB & MRS
faya 91 i a7 Idre- W UHIE &1 Hi o far T g

A. e ST fBrecil fagfad g1 <id g1
B. TR [d4d &1 Uquldl §¢ Siidl 3
c. [uie SIS Bieedl ®1 K™ dddddl &F gl Sl ¢
D. G UIH-§RYHI (gated) K™ WUl & Gel SfI- & HRUT f3feed! fa4d UR b’ ¥RT (1h) B
CEER B CERRHIEIGI!
E.??daaﬁfﬁlaﬂaﬁﬁmwpé?ao‘namﬁasa?mcw TUTTcll & Ga 1 7ifct ¢fiwt g1 St
|
i d B I U fadbed 9ot 981 Byl & A $i gidr g2
1.AdYI B
2.BdYIC
3.CdYIp

4. DAdYIE

Al

A3

A4

4.0

1.00




Objective Question

112 703612 _ _ o )
The following statements are made regarding the characteristic features of body temperature in
humans:

A. The core body temperature varies least with the changes of environmental temperature.

B. During severe muscular exercise the rectal temperature may rise up to 40°C.

C. The oral temperature is relatively higher than the rectal temperature.

D. The core body temperature is highest at 6:00 AM and lowest in the evening in humans who
sleep at night and remain awake during day time.

E. The temperature of scrotum is regulated at 37°C.
F. In women, a rise of basal body temperature occurs immediately after ovulation.

Which one of the following options represents the INCORRECT combination of the statements?
1.A,B.C
2:.B,C.D
3.C;D;E

4.D,E,F

4l H IR & d0HH & fafRree deor & <y § A Sy a9 .

A. TR dIUHH & daard & 91 gd RIS a9qE & JAdH gkad- gidl g

B. TS AIURITI /™M & R AT dIIdET 40 °C G 9¢ Jdbdl ¢

C. BRI draHE i ol H G diaEE 3 gidl 6|

D. #Hal 7 571 fob A # Fgrarn | gld ¢ aui fad # S s/@aeil 7 gid 3, Jd IRRSD
dTIHTAT 6:00 AM UR Y4l gid g a4 ridbTe H i gid g
E. IV &I GTIHET 37°C TR fafad gidi ¢

Fﬁﬁfﬁ 3fSteat & g~ Ul fHard ARIRS duH # U 9 giar gl

fFifad B 91 U@ faded HUAl & Tad 0d $I G=iidI
1.A.B.C
2. B, C. D
3.C.D,E

4.D,EF

Al

A3
A4
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The following represents selected AFLP bands (I to V) observed in parents (P, and P;), F{ progeny
and 20 doubled haploid (DH) progeny developed from the Fy. DH are created through chromosome

doubling of pollen grains in anther culture.

The following statements were made about the above AFLP bands:
A. Bands I and IV are allelic.
B. Bands II and V assort independently.
C. Band III is uninformative.
Which one of the following options represents a combination of all correct statements?

1. Aonly

2. C only

(F¥]

.Aand B only
4. A.BandC

F=ifdhd Y@= SHD1 (P, TUIP,). F, Gl duTF, 9 fabfd 20 fgerford (o) dwdfaal

aﬁlﬂﬁﬂéﬁFLPa%;faﬁT«fﬁﬂT%IDHﬁW-ﬁHﬁHﬁWW%W@IUH@[ﬁmH
fharmar gl

JWRIdd AFLP §-8f & dR H AH &y 941u 1;

A. 83 1 YT IV gHfddbedl g
B. &8 I1 94T v I &0 J 3afed gid g

C. €8 I IRYAIHS 5|
fAifhd B I U fadhed gt Wel HyAl & Al Bl 2idl g2
1. had A
2. %dd C
3. hdd ATUIB

4 A BdYIC

Al
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2
A
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Two mutations were isolated in bacteriophage, one causing clear plaque (c) and the other causing
minute plaque (m). The genes responsible for these two mutations are 9 cM apart. The plaques with

genotype ¢ m” and ¢” m” were mixed to infect bacterial cells. The progeny plaques were collected,
cultured and plated on bacteria.
The expected number of the different types of plaques are shown below:

A.c"m™455, ¢c"m 45, ¢ mT45 o m 455
B.c'm"455, ¢ m 455, ¢ m’ 45, c m 45
C.com™45, ¢ m 455, ¢ m 455, ¢ m 45
D.c"m"65, ¢"m 680, ¢ m’685, ¢ m 70

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

1. Aonly

(3]

. B only

[F¥]

. C only

4.Cand D

Sftary +isit # 1 SaRad gyddhd 61 741, Uh UREEf ddic (W) (c) BT HRUI ST § aul
GRT Y&H Tdich (m) BT SRUN &-d1 ¢ | 34 & IARTI b [T IcRardl SiH Th @ 9 oM
DI G W | SRR ¢ m” 9T ¢ m™ 9T Adih] Y SHary] b Yehfid H- & fog 3y o
fAfyd fohan 7 | Swdfd daid! B Uhid, afeld quT Siars 1R wie faar

fafH=1 YRl & cidiehl & 3fuférd Team ol i< a=ifar 741 g

A.c"m"455, ¢"m 45, cm"45, ¢ m 455
B.c"m"455, ¢ m 455, ¢ m"45, ¢ m 45
C.c"m"45, ¢"m 455, ¢ m"455, c m 45
D.c"m”™65, ¢ m 680, ¢ m’ 685 c m 70

fifed 1 91 U fadbed i 9gl dHl & Ad B qxifdl g2
1.$dd A
2. Had B
3. dhdd C

4.CdY4ID

Al

4.0

1.00
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115 703615

In Drosophila, a cross was set between a male homozygous for alleles s™/s™ (phenotype A) and a

female homozygous of s/s (phenotype B) (‘s being a dominant allele and ‘s’ a recessive allele).
All of the F1 individuals thus obtained had the phenotype B. When F1 individuals were crossed
among themselves, all progeny obtained were of phenotype A in F2.

The following explanations were proposed for the results obtained:

A. This is an example of cytoplasmic inheritance.

B. This is exhibiting genetic maternal effect.

C. This is a quantitative trait influenced by the environment.
D. This is exhibiting gene interaction with epistasis.

E. The trait is showing position effect variegation.

Which one of the following option is correct?
1. A only

2. B only

[F¥]

. C only

4.Dand E

S (Drosophila) H, ZHAHcTAl s*/s™ (AEUTRST A) dTcl U GHGTHoH R dU1 U /s
dTcl gAY HIGT (A&UTTRSY B) & sl Y01 il 71T (5™ UHTdl THfdcbedl g al *s* Ub
3myTdt grafadhed 8) | 399 Ui 9t F1 Sfial § deoReY B i 519 F1 Sfal &1 Smog |
x0T B T, G U F2 Yafaal T deunEg A O |

A= Syl &1 uarfaa fasar

A. U8 Ud DIdIga d=INd &1 U 3aervl gl
B. U8 AfRI$ HIgdH UHTd &I Gl g

C. Ig TaidRul gR1 UHIfad Udh ArETdHS faiusd gl
D. I8 TR & 91 S =afehar a2idr g
E. fa=IN® R Y419 Iaddr i &2 @1 8|

feifard & 91 U faded agl 82

Al

4.0

1.00




A founder population has an Aa heterozygous genotype with a frequency of 1, and no individual
with either AA or aa genotypes. With repeated self-fertilization. the frequency of AA. Aa and aa
after three generations will be:

T B3-S (HRIUD) a1 H Teb 31 1 dlell U Aa f[ANHTISH SHHURSY B, dU1 DIg Hi
Sid AA 31T aa SIFVREY dTcil g1 §1 ST WY & 91y, dH WAl & Udid AA, Aa

L.

(8]

AA Ala a/a
15/32 || 1/16 | 15/32
A/A Ala || aa
7/16 18 | 7116
A/A Ala aa |
3/8 1/4 3/8
A/A | Aa aa
1/4 1/2 1/4

YTl aa DI RIS

1.1\3

1.‘\4
Objective Question
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1.1\1

a2

1.1\3

1.‘\4
Objective Question
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1

[ ]

A/A Ala a/a
15/32 || 1/16 || 15/32
A/A Ala aa |
7/16 1/8 716
AA | Aa | aa
3/8 1/4 38
AA Ala a/a
1/4 1/2 1/4

4.0

4.0

1.00

1.00




To obtain recombinant products during meiosis, a double-strand break in the DNA yields
crossovers needed for chiasmata formation. The progression of the non-crossover and crossover
pathways begins with the formation of D loop, however, it may not result in the production of
recombinant gametes.

Following statements are made regarding recombination:

A. Expansion of D-loop takes place in non-crossover pathway, but not in the crossover pathway.

B. Expansion of D-loop takes place in crossover pathway, but not in the non-crossover pathway.

C. Ejection of elongating strand takes place in the non-crossover pathway, but not in the
crossover pathway.

D. Ejection of elongating strand takes place in the crossover pathway. but not in the non-
crossover pathway.

Which one of the following options represents the correct combination of statements that explain
the formation of recombinant gametes?
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The following are some statements made regarding mutations:

A. Change of DNA sequence from AGC to ATC in non-coding strand can have a major impact on
the protein production.
B. Suppressor mutation restores the original phenotype, only when a second mutation occurs at
the original site of the mutation.
. Mutation rates remain the same in all organisms.
. Strand slippage during replication is a consequence of loop formation in one strand of DNA.
. Hydroxylamine adds a hydroxyl group only on cytosine.

a0

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

l.Aand B
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Given below are the list of some of the most rare species on our planet (Column X) and the regions
of the world where they occur (Column Y).

Column X Column Y
Name of the organism Region of occurrence
A |Saola 1. |Tianshan mountains
B. |lli Pika 1. |Vietnam
C. |Greater Bamboo Lemur i11. |[Sahara Desert
D. |JAddax 1v. [Madagascar

Which one of the following options represents all correct matches between Column X and Column
X7

1. A-1i; B-1; C-1v; D-iii
2. A- iii; B- 1v; C-1; D-ii
3. A-1v: B-iil; C-ii: D-i
4. A-ii; B-iv; C- 1; D-iii
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4. A-1i; B-iv; C- 1; D-1ii
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The figure below depicts the evolutionary tree of organisms based on characteristics that are
depicted as numbers (i-iv).
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Choose the option that correctly matches the characteristics to the numbers:
1. 1) Amniotic egg ii) Oviparous iii) Fur present iv) Tetrapod

2. 1) Oviparous ii) Amniotic egg iii) Fur present iv) Tetrapod

(¥

. 1) Fur present i) Oviparous iii) Tetrapod iv) Amniotic egg

4. 1) Tetrapod i1) Amniotic egg iii) Oviparous iv) Fur present
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Select the rare or endangered species which also have exceptionally low genetic variability, as
documented by multi-locus molecular methods.

1. Eucalyptus phyvlacis (Australian Meelup Mallee)
2. Impatiens parviflora (Small balsam)
3. Pavo cristatus (Indian peacock)

4. Hvdrobates castro (Hawaiian Band-rumped Storm Petrel)
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The diagram below depicts the relationship of land plants with some of the major apomorphies
indicated.

Liverworts Mosses Hornworts Polysporangiophytes

Elaters in
sporangium

spore wall

porophyte branched with
multiple sporangia
Sporophyte photosynthetic

Aerial sporophyte axis

Alternation ot generations

Below is a list of apomorphies that have not been labeled on the tree above.
i. Intercalary growth of sporophyte
ii. Oil bodies
iii. Archegonium
iv. Leptoids

Which one of the following options correctly matches the apomorphies with their positions on the
tree?

1. A-iii; B-ii: C-iv; D-1

[

. A-1; B-1ii; C-ii; D-1v

T

. A-1; B-ii; C-iii; D-iv

4. A-ii; B-i; C-iv; D-iii
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Column X lists various plant types and Column Y lists key features of these plants.

Column X Column Y
Tvpe of plant Characteristic feature
The plant that dies back to near ground
A [Heteroblastic 1. [level at the onset of the unfavourable
season.

[Morphological changes that take place
[with plant development.

[Reproduce through well-developed
sexual structures.

Organism with both male and female sex
organs in the same flower.

B. |Phanerogams i1

C. |[Hemicrvptophyte| 111.

D. [Hermaphrodite | iv.

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

1. A-i, B-iv, C-iii, D-ii
2. A-ui B-1, C-11, D-iv

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

2. A-1i1 B-1, C-i1, D-iv
3. A-iv, B- iii, C-i, D-ii

4. A-ii, B-iii, C-i, D-iv
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The two columns given below lists various organisms and their dispersal and distribution status in
India.

Orgznism Dispersal and distribution status
A |Tabebuia rosea| 1. |Introduced and mvasive from Africa
JAn extralimital species. migratory or otherwise,
B. Wchatina fulica| 1i. [that has been reliably reported fewer than ten times
from India.
C. Datwra innoxial 1. |Introduced and mvasive from Americas
D. Merops viridis | 1v. |Introduced from South America

Which one of the following options represents all correct matches between the above two
columns?

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

[

. A-1i B-11, C-1v, D-1
3. A-iv, B- |, C-iii, D-ii
4. A-ii, B-iii, C-i, D-iv
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The following is the life table of a natural population of a small annual succulent where “x” is its life
phase, ‘1, is its survivorship till that stage and ‘d,’ is its age specific mortality.

X lx dx
Seed produced 1.000 0.16
Seeds Available 0.840 0.63
Germinated 0.210 0.17
Established 0.033 0.009
Rosettes 0024 0.010
Mature individuals 0014 0014

Which of the following options from the above life phases show the lowest age specific mortality
rate?

1. Seeds produced
2. Germinated
3. Established

4. Rosettes
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Which of the following plots best depicts growth as per the logistic equation?

dN/dt

1.

3. dn/dt

K/2

4. dn/dt
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The theory of island biogeography has synthesized into theory the following concepts, except:
1. Competition
2. Immigration
3. Equilibrium

4. Speciation

1.00
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The figure below represents the fundamental and realised niche of two species.

Number of prey consumed

Prey Size (cm)

Which one of the following options correctly identifies the fundamental niche and realised niche of
any one of the species?

1. Fundamental niche - P: Realised niche - Q

2. Fundamental niche - Q; Realised niche - P

(3]

. Fundamental niche - P: Realised niche - R

4. Fundamental niche - R; Realised niche - P
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The number of individuals of different species in two communities P and Q is given below.

Species P Q
A 39 21
B 12 20
C 44 23
D 20 12
E 11 19
F 10 14
G 1
H 5 13
I 13
3 30 12

Based on the given data, select the correct statement?
1. Community P has higher species diversity than Q.
2. Community Q has higher species diversity than P.
3. Both communities P and Q are equally diverse.

4. Data is not sufficient to compute species diversity.

& gHerl pad Q H faft=1 usifaat & wifordl &1 e &1 i gxfar m gl

e P Q
A 39 21
B 12 20
C 44 23
D 20 12
E 11 19
F 10 14
G 2 1
H 5 13
I 3 13
J 30 12
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You are sampling birds in a forest community to determine species diversity of birds in this region.
How would you assess the sampling effort to ensure that you have obtained a reasonable estimate
of the diversity in the region?

1. Based on the species accumulation curve.

[S]

. You cannot determine this. as sampling effort and species richness are independent of one
another.

(F¥]

. Based on the calculation of Morisita-Horn similarity index.

4. Based on the calculation of Simpson’s diversity index.
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The two phylogenetic trees given below represent evolutionary patterns in species or population.
The differently colored or dashed lines represent a single species or gene genealogy.

Select the option that correctly identifies the type of evolutionary process that these two figures
represent.

1. A- hybridization. B — incomplete lineage sorting
2. A- convergence, B — incomplete lineage sorting
3. A- adaptive introgression, B — hybridization

4. A — hybridization, B — adaptive introgression
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The following statements are potential explanations for the continued existence of genes that
control eye development in eyeless cavefish.

A.

B.

They have inherited these genes from their ancestors and this remains even though they no
longer have eyes.

In case of a possibility that they return to the surface environment retention of vision would be
advantageous, so evolution retains this trait.

C. Evolution can only lead to gain of a trait, not loss of a trait.
D.

These genes are retained because of combined role of these genes with other sensory
mechanisms.

Which one of the following options represents the combination of correct statements?
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Column X lists evolutionary ideas and scientists who proposed them, and Column Y lists the
description of these ideas.

Column X Column Y
A stochastic process where
A Modern synthesis 1 lineages show random
" [ov Julian Huxley " |geneological relationships

vhen traced back in time.
volutionary change appears
II. hnstantaneous between
eological sedimentary lavers.

Phyletic gradualism
" Jov Charles Darwin

Punlctlualted vnthesis between Mendelian
C pukhnien by III. Jgenetics, population genetics, and
" [Btephen Jay Gould jj B Itahfo ; - !
fand Niles Eldredge g
Coalescent model [New species arise by the gradual
D. [inspired by) IV. ftransformation of ancestral
Wright- Fisher model species.

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

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

[

. A- 1. B-11, C-1v, D-ii1

(¥

. A-il, B-1v, C-iii, D-i

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

2. A- L. B-ii, C-1v, D-111
3. A-ii, B-iv, C-iii, D-i

4. A-iv, B-1i, C-ii, D-iii
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Males of a species of grasshopper produce loud calls to attract females. Most energy of these calls
lie in the species-specific frequency, while other frequencies have much less energy. This is
depicted in a power spectrum (plots with solid line in the figures below). Females find males by
listening to and recognizing the species-specific call, and they are most sensitive to the species-
specific frequency. This is depicted using hearing threshold curves (plots in dashed lines in the
figures below). This allows females to find even the softest calling males of their own species and
ignore even the loud callers of other species, resulting in reproductive isolation.

Which one of the following figures represents the correct option for the hearing threshold (dashed
lines) of females, given the power spectrum (solid lines) of male calls of this grasshopper species?

1.

Sound Pressure Level (d8)

Frequency (i)

Sound Pressure Level [dB)

Sound Pressure Level (d8)

Sound Pressure Level (dB)

Frequency (Hz)
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Behavioral and cognitive responses in organisms are finely tuned to environmental cues. Given
below is a list of specific hormone/chemical signals (Column X) and biological functions (Column

X):
Column X : Column Y
Hormone/Chemical :
3 Function
signal
A |Cortisol I. jmovement and coordination
B. |Adrenaline II. [sleep-wake cvcle
C. [Melatonin II1. |stress response
D. [Dopamine IV. |flight or fright response

Select the option that represents all correct matches between Column X and Column Y.
1. A-ii; B-iv; C-i; D-iii
2. A- iii; B- iv; C-1i; D-i
3. A-iv; B-iii; C- i; D-ii
4. A-1v; B-i: C-ii; D-iii
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EEE] |

HTAH X HIAAY
BT REAT Shds Terd
A_[@ifeTid I [riq=iiedT aur 99ad
B. [gigHfeH 1L [Fz1-smRol 9%
C. [mdeiA 111 [gfdera (@ r9) fhar
PN SR IV_[oeiTge 31l fbe 3o

39 fadeq &1 I1d B S HIaH X a1 HIAH Y & &1 & i Tgl 7d &1 &201d g
1. A-ii; B-iv; C-i; D-iii
2. A- iii; B- iv; C-ii; D-1
3. A-iv; B-iii; C- i; D-ii

4. A-iv; B-i; C-ii; D-iii

M,
1
A2 )
2
A
3
Ay
4
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Many species of birds call at dawn in temperate regions. The phenomenon is referred to as “Dawn
Chorus™. Several explanations have been proposed for this. Which one of the options is NOT a
correct explanation for the occurrence of “Dawn Chorus™?

1.

"

Transmission of sound is better at dawn due to colder temperature at that time.

. Singing at dawn is costly as the birds are low on energy. This makes singing at dawn a

handicap and thereby indicates honest signalling.

. Dawn chorus allows birds to utilise a time window for singing which does not interfere with

their feeding time.

. The syrinx muscles are unable to move freely after early morning, resulting in poorer control

over song production at later times of the day.

itarsor &=t H uferl B oHd USIfaal S-S & @i 30~ BRd ¢ | 39 el &I II-dbIad
J&ITH (Dawn Chorus) & oI SfceRad faa SITdl § | 39 fo1U 3@ ARATE UdIfad fbu T
¢ | (i d S 91 Us fddbed INI-BId JaiTH & i &1 U1 b1 U Yol R T8 62

Al
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L

5

3.

4.d3 & (early morning) & y=drd ey aigufmat

3Y Y JoHIHS SUST dITHT BiH & HRUI 3N didd H ©ig] &I GdaRUI 985 gidl 3|

IuIdId | 1d T Gead ™ ¢ iy uférdt @1 39 o gidl ¢ 1 399 SuIdTd § 1fid 1+ o
U 3394 I gldl g, 31d: Ued Yobd Bl Udhe Il gl

INI-BTe JeT uléral o 7iid T & oY U Fad 99a bicd Jucist] 3l g Sl fb 31
I & Uy & 1Y gAY g Bl o

faefia g # s/ g
. URUITRER=Y & & IRl 9Hal | 1iid =1 IR uaie oo giar gl
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Two batches of antibodies (Q and R) were generated for an antigen and affinities of both the
antibodies were assayed using pure antigen. Given below are Scatchard plots obtained for the
antibody-antigen binding assays and the inferences drawn upon Scatchard analysis.

R

Bound / Free
[s]

A. Antibody Q is possibly a monoclonal while R is polyclonal

B. The curved nature of Scatchard plot for R indicates that it cross-reacts with the blocking
reagent

C. The average affinity of R is more than affinity of Q to the antigen

D. Antibody Q is possibly IgA and R 1s IgG

E. The valency of the antibodies cannot be inferred from the Scatchard plots.

Select the option that groups all the correct inferences.

1.LA,B,C

[

.B.D.E
3.A.C,D

4.B.C.E




yfcRf&m@t & <1 atif (Q dUT R) DI Ueb Ul & ferw Afdd foban man aut Y ufdsi- &1 3udi
B il UfcRTE™T & sRIGagl &1 i@ &1 11| i uiiRel-ufdsH e wigon & uard
U WhdS 3R qUT Thas fazayu R sy uerH feum g

R

Bound / Free
i

T r
2 4
Bound

A. UfGRel Q UHaddl UdhdeilHl € Sfeifd R Sgdal-il ¢

B.R & folU0 W93 3RW P dh 19 Ul Yfdd Bl ¢ b T8 il AHHHS & 1Y B
gfcfchar dar g1

C. Ul & et R $i 319d 3Rl Q B FRfdd I 3ifed ¢

D. UfaRell Q YU 1gA AUTR 1gG Tl

E. Wﬂﬁ@m@ﬂémﬁﬁﬂfﬁﬁﬁWWWI

39 fadhed &1 g1d B ol YD F5hH] Pl UHHAd Hdl ¢
1. AB.C
2.B.D.E
3.AC,D

4.B.C.E
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Given below are a few statements on mapping populations and marker-assisted selection (MAS):

A. MAS can be used to eliminate undesirable genotypes early in the breeding program by
screening plants at the seedling stage.

B. In backcross breeding programs, breeders use molecular markers to select against the donor
genome to accelerate recovery of the recurrent parent genome.

C. Among different types of mapping populations, F» and F5.3 populations are immortal

populations.
D. Near Isogenic Lines (NILs) can be produced by repeated self-pollination of F1.

Which one of the following options represents the combination of all correct statements?
l.Aand D

2.BandD

[F¥]

.Cand A

4. Aand B

=t ufafezor serdtat aun g 3yl d1d (marker-assisted selection) (MAS) e A DS
@Y ST g

A. TS BIIHH & YR H Ureul &1 d1&0 Taid TR R B MAS T IUG
3l SIHUR=Y B GR DR & ol [ha1 S el ¢

B. YU Y1 Ui+ drice ! & fiadi s i & dgrell d dsil aF & g, ardr doiia &
faes 919 & fau ysH® oifidd fa-gd! &1 3UanT &d g

c. fafy=1 ybRI & ufafa=or sarfeal & &9, F, U1 F,. SAEIGHr sifd-r=h s g1

D. F1 & JRIad! W-IRFT0 & gRT e GHsid! dhH] BT SdTG a1 ST 9l ¢
frifasd o 91 U faded 9t Ut duAl & Ad & gufar g

1.ATTD

2.BdYUID

3.cquA

4. AdYIB

Al
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Given below are some statements that are associated with transgenic plants. Each statement has a
blank space indicated by * *

A. A transgenic plant with two functional copies of a transgene can segregate in a ratio
for the transgenic phenotype on self-pollination if the two genes are linked.

B. The system can be used for removal of marker genes from transgenic plants.

C. The endogenous plant gene, . can be used to engineer resistance to imidazolinone
herbicides.

D. Variations in transgene expression levels between five independent transgenic lines generated
using the same T-DNA construct can be due to

Which one of the following options has the correct sequence of terms that can be used to fill in the

Al

A3

A4
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blanks in the above statements (from A to D) such that all statements become true?
1. A-9:3:3:1; B-Cre/loxP: C-4LS: D-codon usage of the transgene
2. A-3:1; B-FLP/FRT: C-bar;  D-copy number of transgene
3.A-3:1; B-Cre/loxP: C-4ALS: D-position effect

4. A-1:2:1: B-FLP/FRT: C-EPSPS:. D-position effect

ORI Uil & S $o U i UaH fHU T 31 Udd dU H IS - - Yfad
el ®fF 31

A. U URSIH & & fohareiid 3 fd gad U YRl Uiel, Afe gl SiH dgerl 8. W-IRIA0l
T TR T&UTYREY @ feld - * 3UId H HYYddhd gl ddbd g

B.qﬂﬁﬂﬂ%‘ﬂiﬁﬁ@fﬁﬁ% il & s & feg - * JUTTClt &bl IUANT fabar i
IHdi gl

C. ZHISTSIHM BRI & ufaRiy &1 A H- & o urey sidsiid SiF « 7|
IUanT far S gddi g

D. YT T-DNA A0 &1 SUART a3 Idliad Uid Wad- URGHI 901 & &g R
3ffefad & TR H A= - ' & HRUI Bl GHdl g

Fifdd {69 U fadhed & saraferdl o1 §étd &H ¢ il fb IWidd U (AU D dd ) D
fRad Rl b1 39 UHR U YUl R Tob fob GHit Hu I g1 =g

1.A-9:3:3:1; B-Cre/loxP: C-ALS; D-URSIH &1 Ydpe SN (3R
2.A-3:1; B-FLP/FRT; C-bar; D-URSiH &I Ufddpfd ¥&AT
3.A-3:1; B-Cre/loxP; C-ALS;D-®[H UHId

4. A-1:2:1: B-FLP/FRT: C-EPSPS; D-®{[4 UHId

4.0

1.00




Given below are some statements with blank spaces indicated by *

A. A plasmid cloning vector digested with an enzyme (with a single restriction site in the
plasmid) that generates 3 overhangs can be made blunt-ended using
B. DNA with a nucleotide composition of 30% A. 35% G, 20% C and 15% T is most hLel)

C. Production of only truncated molecules of transgene-derived mRNA in transgenic plants
generated usmg a transgene from a prokaryotic source is most likely due to

D. is a method for identifying the positions where individual DNA-binding pr: otems
attach to a genome.

Which one of the following options has the correct sequence of terms that can be used to complete
the above statements (from A to D) such that all statements become true?

1. A — Taq polymerase; B — single-stranded; C — presence of mRNA instability sequences; D —
FISH

2. A—Pfu polymerase: B — double-stranded: C — codon usage variations: D — ChIP-seq

3. A— Mung bean nuclease; B — single-stranded; C — presence of potential poly-adenylation
signals in the transgene sequence; D — ChIP-seq

4. A — Reverse transcriptase; B — single-stranded: C — absence of polyA signal; D — PFGE

i oo HU- U fbu T g S @it R & - * Y Yud fear ma gl
A. U% UG F Ydle® (plasmid cloning vector) U USISH (Ugad H Udhd UidaeH R
IUfRd) & I1Y uifrd faoan T off {3+ Udie 30 &l ¢ foradl - 7
I B SN RRT 4141 S Ghdl g

B. %(;HA 35% G, 20% C YT 15% T YRICI3S YaIo- gdd U DNA §Haaar -
I
c.wm@aawﬁmmmwmﬁm.@m
mm\Aa?aﬂa?if\&rﬂ Bl BT IdTeA - * & BRI Gl Yohal g
D. U Usal € foraer S ag RufRd o & o fabar s & i o dofia
DNA.WW%HWWW@

fAEifed {6y te fadbey H Wsgraferdl &1 9dle e Sl b SWidd U (AT D dH ) &
f¥ad Rl B 39 UHR Y gul HR b fb 9t Hu 9 gl o2

1. A— ¢ (Taq) UTCHRS]; B — Udbdl-359]d; C -mRNA QR 3 Hl B JURFA; D -

FISH
2. A Pfu UTAIARS!: B — fg-3o9d: € — Udbe SN f4fde/dl; D — ChIP-seq

3. A— {11 - YfdITST; B — Thd-I5u[ch: C — URSIM 3fhH H YHH Uleil-USIgc s
Hhdl 31 Jufyfa; D - ChIP-seq

4. A— 3hIAd TIPS B - UhHd-I59[dh: C —polyA Udhd Pl UMM D - PFGE

Al
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Shown below is the proton coupled carbon-13 NMR spectrum of sodium

trimethylsilylpropanesulfonate (DSS). a common internal chemical shift standard used in NMR
spectroscopic studies of proteins and peptides. Also shown on the spectrum is the structure of DSS
i which the different carbon atoms have been labeled a-f. The peaks in the NMR have been

labeled 1-4.

Carbon-13 NMR spectrum b

"‘c\ cn,
"'E/H(\("r/r “\rn,}{:
; f b

Sedium trimethy bsilyipropanesationate (D58)

" I

Which of the following represents the correct assignments for the carbons in DSS?
(Hint — The nuclear spin quantum numbers of 'H and BCare1=1/2)

1. peak | —carbon a, peak 2- carbon b, peak 3 — carbon ¢, peak 4 — carbons d, e and f
2. peak 1 —carbon f. peak 2 — carbon e. peak 3 — carbon d, peak 4 — carbons a, b and ¢
3. peak 1 — carbon d, peak 2 — carbon e, peak 3 — carbon f, peak 4 — carbons a, b and ¢

4. peak 1 — carbon e, peak 2 — carbon f, peak 3 — carbon d, peak 4 — carbons a, b, and ¢

4.0

1.00




2 SIS an CRAYR AR RIAHITEeDAE (DSS) BT Ui fild BTaH-13 NMR WacH a1 11 5. Sl
T T IR T U0 TIUES &, ForaesT SuanT Wi quT TeTzsl & NMR WaRais
Sfergi | faan ST 81 1Y 8, Wagh W DSS BT T gi1a1 74 § forgH fafi= S waAnsii i a-f
3 sifda fora T & | NMR ® 4T 1 144 9 Sifdpa fm man g

Carbon-13 NMR spectrum b

Hr('

H'(/ \ill /r"\(-“/%\

Sedinm trimethy hily ipropancsalionate (D8S)

=i d B 9T TP DSS H BIa-] & Geld (IS IDHR0 BT ST 87
(Ghd —'H TuUT L3¢ T TP Jah dared 1= 12 8)

1. %7 1 - BTE a, 471 2- BTE b, §7T3 — BT ¢, §7T4 - d, e TUT £ T
2. 9711 BT £, Y71 2 —BI& ¢, 4713 — D16 d, §7T 4 —a, b TYU ¢ BIE
3. Y71 —BTa d, 4712 — BT e, Y713 - BIE £, 4714 —a, b U c BIE
4. 471 - BTa e, §712 - BT £ 4713 - BTG d, 4774 —a, b T ¢ BT
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Shown below are the CD spectra of a protein recorded under two different conditions.

80
70
GO yosa,
s0{ °,
w| A
a0 . B
< 20
10 /
0 "
%0, 208 _.pe-m_zso 280
20 tapeit” _.-"‘
-30 QR
40 Wavelength (nm)

From the options given below, select the one that is the best interpretation of the spectra.

1. The protein has a helical secondary structure under condition A that is denatured under
condition B.

(3]

. The protein has a helical secondary structure under condition A that is converted to B sheets
under condition B.

3. The spectra represent the tertiary fold of the protein with condition A corresponding to mixed
a helical + B sheet fold and condition B corresponding to largely B sheet fold.

4. The difference between the spectra under conditions A and B is due to lower protein
concentration under condition B

=i <t o1 aRfeufaat # sifufciad U Wi & cp WaeT &I exifar mr gl

70{

60 fess,
w| g——A
w0l .

3 o — -
ad 208 200 250 260
20] St ra
30| QEr—_

e Wavelength (nm)

Feifed fU T fadetl # 9§ U &1 gA1d B Sl fdh Wael HT HdiadH ARATG

1. IRFRUTT A & =T UIEH &1 U o Hofard fgaiad TRa g Sl i URRUA B & 3=diTd
fddd gl Sl g

2. URFRUTT A & 3<ITTd I BT U o P8ferd fgdiiae =1 & Sil fob uRfufd B & 3i=iTd
B-UcRI H URafdd g1 S g |

3. Wl UIdH & qadigd aerg- &l a2iidl ¢ forad g A ffsd o« $3fed + p UaRk g
@ dade U ¢ aul YRR B T8I g UcR 9eid- & dad~u ol

4. IRFRUGTl A TUT B & 3f=<ciTd Wl & diid URkad URIRfd B & 3f<itrd UidH &1 A
Glsdl & BRI G|

Al

A3
A4
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The following statements were made about Laser Scanning Confocal Microscopy (LSCM).
A. LSCM is a wide field technique with Kéhler illumination system.
B. Spatial resolution higher than that achieved in wide field imaging could be obtained if only the
central portion of an Airy Disk is used to form an image.
C. Scanning mirrors sweep the excitation beam over the sample point-by-point to build the
image.
D. An altered pinhole size does not make any impact on the resolution of the image.
E. A photomultiplier tube (PMT) in LSCM helps in generating real colour of fluorophores.
Which one of the following options represents the combination of all correct statements?
1.A.Band D
2.C,Dand E
3.Band C only
4. B and E only
A Sy TR WA DHBIHd ARHRDIT (LscM) & F<H T §418 71|
A. BIGER (Kohler) U WUTTEll-gad LscM Udb fa%gd & ddb-id g
B. I¢ U UR| {3 & had o4 3 BT 394N U 47 & f\fur & far S it faxga
&1 fer=r01 # vred foby 713 fae & godl | Seaar Bifad fade urd foban S dadi g
C. HAIEN TUUT (Scanning mirrors). 31U+ fbR01 &1 fozt A0 B3 & fow 7 & TR
feig 9 fiig deb YA | _
D. Yl f¥% (pinhole) &1 Udh URAfId PR o & fayg R $is UG gl STadi g
E. LSCM H U=l Scide Y4 (photomultiplier) Afciebl Ufdeiwl BT dRdfdd 31 Id—
B H YEr™d T 5
fifad BT 91 U fadbed g4t 9t Syl & el Bl g2idi g2
1.A,BdYID
2.C,DTYUTE
3. $daB AU C
4.Pac B AUTE
Al
1
A2,
2
.
3
Ay
4
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A4

In an experiment, immunophenotyping of human blood cells was done to analyse the relative
number of CD8+ T cells and CD4+ T cells. The following antibody-fluorochrome conjugates for
staining different blood cells were available:

1. CDI9-FITC for B lymphocytes
1i. CD8-CY7 PE for T lymphocytes
iii. CD4-Cy7 PE for T lymphocytes
iv. CD3-PE for T lymphocytes

v. DAPI for nucleus

Which one of the following options gives the correct sequence of antibody-fluorochrome
conjugates, to be used to sort the relative abundance of CD8+ and CD4+ cells in the given blood
sample by FACS?

1. DAPI and CD3-PE

[

. DAPI; CD3-PE; CD8-CY7 PE or CD4-Cy7 PE

(¥

. CD19-FITC and CD3-PE: CD8-CY7 PE or CD4-Cy7 PE

4. DAPI; CD19-FITC and CD3-PE; CD8-CY7 PE and CD4-Cy7 PE

U TN H A1Fd Yad DIRIS13M BT UfaR&Ta&0 IRFUIHRUT cD8+ T HIRABISH dUl cD4a+ T
DHIFRABI3M Pl P G &1 3fddid- H- & e fabar man | [3fH=1 Yad Hifrasisi &1
WW@%WW%@HWWWW A

i. B dHidIdIfRId18M & fold cp19-FITC
ii. T adIBTRIRIF13M & U cps-cy7 PE
iii. T AGIPIPIRIHI3M & fAU cD4-Cy7 PE
iv. T AUIPBIPIRIHI3M & fol cD3-PE
v. g & U DAPI

FACS @& §RI faU T2 Yad & 78 T cD8+ AUl CD4+ DIRABI3M BT Ja-IdD WaRdl bl Fuiidg
@A & foru FAeifd SF 91 fadbed ufasH ufaciftrauil Sgwtal & 9l 8 & UaH &dl g2

1. DAPI d¥4T CD3-PE

2. DAPI; CD3-PE; CD8-CY7 PE 3{Ydl CD4-Cy7 PE
3. CDI19-FITC d¥I CD3-PE:; CD8-CY7 PE 3¥Ydl CD4-Cy7 PE

4. DAPIL: CD19-FITC d¥4I CD3-PE; CD8-CY7 PE d4l CD4-Cy7 PE
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145 703645

4.0

1.00




Given below are the approximate lengths of DNA fragments obtained on agarose gel
electrophoresis following restriction digestion of a 3kb circular plasmid with different restriction

enzymes:

BamHI : 0.5kb, 2.5kb
Hincll : 3kb
EcoRI : 3kb

EcoRI+BamHI : 0.5kb, 1kb, 1.5kb

EcoRI+Hincll : 1.3kb, 1.7kb

BamHI + HincIl : 0.2kb, 0.3kb, 2.5kb

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

1. Hinell and EcoRI have a single recognition site each in the plasmid.

2. HinclI site is located between two BamHI sites.

(¥

. The distance between EcoRI and BamHI sites is less than that between the HinclI site and
BamHI sites.

4. Hincll is located closer to one BamHI site than the other.

U 3kb & Jitd UGl Bl fafi=1 Ufdam UigHl ¥ U & Udid UWRIS Sid dggdd Ul Sda-
R YT fbU 7T DNA W31 & Gfadhe drargal & =i uar foar i g:

BamHI : 0.5kb, 2.5kb
HincIl : 3kb
EcoRI : 3kb

EcoRI+ BamHI : 0.5kb, 1kb, 1.5kb
EcoRI+HincIl : 1.3kb. 1.7kb
BamHI + HincIl : 0.2kb, 0.3kb, 2.5kb

SWRIdd Y1 & SR R, A=ifdbd DI 9l U HY TTdd 62
1. U&ad ¥ Hincll YT EcoRI U ® H1 Udh Udhd HHIH WA B
2. Hinell ®/d &I BamHI &/l & &19 H 2afd g1

3. Hinell ¥/ 04T BamHI &/cll & did I &I gl H EcoRI U BamHI  ¥Jdil & did Bl
W dATI

4. Hincll Q3R &1 gl § U BamHI Rd & b fafQyd gl
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